
B. Testing: 

1. RO water piping shall be pressure tested in accordance with Section 22 
0813, "Testing Piping Systems." 

2. Pneumatic testing is not authorized for volumes greater than 2 cubic ft 
(ft3

) and only with owner's approval. 

3. Plastic pipe joints shall be inspected in accordance with ASME 831.3 
A341.4.1. Examiner shall have ASNT TC 1 A certification. 

3.4 CLEANING 

A. Upon completion of the leak testing, all piping installed under this contract shall 
be cleaned with chlorinated water (sodium hypochlorite, 500 ppm) for a four
hour period. 

B. All valves in the lines being sterilized shall be in the open position during the 
cleaning procedure. Once an hour all end-use points shall be opened. New 
sodium hypochlorite shall be added to the system to maintain concentration 
level. 

C. After cleaning, the system shall be flushed with deionized water until detected 
chlorine is less than .1 ppm. 
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SECTION 23 0593 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Requirements of Subcontractor, LANL, and Subcontractor-retained TAB Agency. 

8. TAB of air, hydronics, and refrigerating systems. 

C. Sound and vibration measurements of equipment operating conditions. 

1.2 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

8. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References. " 

C. Section 23 0800, "Commissioning of HVAC." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBCONTRACTOR PERFORMED WORK 

A. TAB will be performed by an independent AABC or NESS-certified TAB Agency, 
subcontracted and directed by the Subcontractor. 

1.5 SUBMITTALS 

A. TAB Agency shall submit to the Subcontractor for submission to the LANL STR 
the following in accordance with the requirements of Exhibit I: 

1. Date of expiration of AABC or NEBB certification (prior to starting work). 

2. TAB instruments that are to be used and calibration dates per AABC or 
NEBB requirements (prior to starting work). 

3. Proposed TAB procedures, together with the TAB schematic drawings 
and Report Forms, for review. 

4. Field Reports indicating deficiencies preventing proper testing, adjusting, 
and balancing of systems and equipment to achieve specified 
performance. 

5. Draft copies of test report for review prior to final acceptance TAB test 
result. 

6. Final test reports that are signed and stamped by an AABC or NEBB TAB 
Supervisor on the latest edition of approved AABC or NEBB Report 
Forms. 

1.6 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance program 
in accordance with Section 01 4000, "Quality Requirements." 
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B. TAB Agency: Perform Work in accordance with the latest edition of AABC or 
NEBB procedural standards for TAB of environmental systems. All quality 
assurance provisions, recommendations, and suggested practices contained in 
these TAB standards are considered mandatory. 

C. A LANL representative may witness all or portions of the TAB Agencies Work. 

1. 7 QUALIFICATIONS 

A. Agency: Company specializing in testing, adjusting, and balancing of systems 
specified in this section with minimum three years documented experience 
certified by AABC or NEBB. 

B. Perform Work under supervision of AABC Certified Test and Balance Engineer or 
NEBB Certified Testing, Balancing and Adjusting Supervisor experienced in 
performance of this Work. 

PART 2 PRODUCT 

2.1 INSTRUMENTS 

A. The TAB Agency shall furnish instruments required for testing, adjusting, and 
balancing. 

B. Instruments used for measurements shall meet AABC or NEBB-specified 
accuracy and calibration histories, and shall be available for spot-checking by 
LANL during testing. 

PART 3 EXECUTION 

3.1 SUBCONTRACTOR RESPONSIBILITIES 

A. Provide window in project schedule for completion of TAB services prior to final 
inspection of project. 

B. Have mechanical, controls, structural and related electrical systems complete 
and operable before notifying subcontractor's TAB agency that project is ready 
for TAB Agency services and the requirements of 3.1 have been met. Advance 
written notice to the Contractor of not less than 15 calendar days is required, and 
have Contractor authorization to commence TAB activities 

C. Complete operational readiness prior to commencement of TAB services. Verify 
the following: 

1. Doors, windows and ceilings are installed. Pipe penetrations and other 
holes or openings are sealed. 

2. Systems are started and operating in safe and normal condition. 

3. Temperature control systems are installed complete and operating. 
Testing and programming of all system components and the overall 
system has been completed. 

4. Proper thermal overload protection is in place for electrical equipment. 

5. Construction filters have been replaced and the final filters are clean and 
in-place. 

6. Duct systems are clean of debris. 
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7. Fans are rotating correctly, and fan belts are aligned and tight. 

8. Fire, smoke, and manual volume dampers are in place and open and the 
location of volume dampers are accessible and appropriate for effective 
balancing. 

9. Air coil fins are cleaned and combed. 

10. Access doors are closed and duct end caps are in place. 

11. Air outlets and inlets are installed and connected. 

12. Fume hoods and other local exhaust ventilation inlets are installed and 
connected. 

13. Duct and piping supports are installed. 

14. Duct systems are leak and pressure tested. 

15. Hydronic systems are leak tested. 

16. Hydronic systems are flushed, filled and vented. 

17. Refrigerant systems are leak tested. 

18. Pumps are rotating correctly. 

19. Start-up screens from pump suction diffusers are removed. 

20. Proper strainer baskets are clean and in place. 

21. Service and balance valves are open. 

22. Pressure gauges, temperature gauges, test fittings, etc., are installed. 

D. Put HVAC systems and equipment into full operation and continue operation 
during times of testing and balancing . 

1. Do not operate equipment until properly lubricated and brought into 
manufacturer's specified operating conditions. 

E. Provide labor and materials to make any change in sheaves, belts, and dampers, 
required for correct balance as requested by the TAB Agency. 

F. Provide labor, i.e., remove and reinstall ceiling tiles, etc., to access concealed 
equipment as requested by TAB Agency. 

G. After TAB Agency is notified and TAB work started, should system(s) be found to 
not be in readiness or a dispute occurs as to readiness of system(s), the STR 
may require a joint inspection be made by representatives of LANL, the TAB 
Agency and the Subcontractor. 

1. Such items as are not ready for TAB services shall be completed and 
placed in operational readiness by Subcontractor, and TAB services shall 
again be scheduled. 

H. Provide TAB Agency with Subcontract Drawings, approved submittal data, 
specifications and supplements required for TAB Agency to accomplish review, 
inspection and TAB services outlined in this specification. 

I. Notify TAB Agency within 48 hours of receipt of written notification from 
Subcontractor that system(s) will be ready for testing, adjusting and balancing. 
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3.2 TAB AGENCY RESPONSIBILITIES 

A. General 

1. Review, inspect, test, adjust and balance systems, as outlined in this 
section. 

2. Promptly report to the Subcontractor, for communication to the 
Contractor, any conditions that prevent system balancing. 

B. Tolerances 

1. Air Handling Systems: Adjust to within plus or minus 10 percent of design 
flow rates. 

2. Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 
5 percent of design flow rates to space. Adjusts outlets and inlets in 
space to within plus or minus 10 percent of design flow rates. 

3. Hydronic Systems: Adjust to within plus or minus 10 percent of design 
flow rates. 

C. Adjusting 

1. Permanently mark settings of valves, dampers, and other adjustment 
devices allowing settings to be restored. Set and lock memory stops. 

2. After adjustment, take measurements to verify balance has not been 
disrupted. If disrupted, verify correcting adjustments have been made. 

3. Leave systems in proper working order, replacing belt guards, closing 
access doors, closing doors to electrical switch boxes, and restoring 
thermostats to specified settings. 

D. Air System Procedure 

1. Adjust air handling and distributions systems to obtain required or design 
supply, return and exhaust airflow rates. 

2. Make airflow rate measurements in main ducts by Pitot tube traverse of 
entire cross sectional area of duct. Use the LOG method for rectangular 
ducts. 

3. Measure airflow rates at air inlets and outlets. 

4. Adjust distribution system to obtain uniform space temperatures free from 
objectionable drafts. 

5. Use volume control devices to regulate airflow rates only to extent 
adjustments do not create objectionable air motion or sound levels. 
Effect volume control by using volume dampers located in ducts. 

6. Vary total system airflow rates by adjustment of fan speeds. Vary branch 
airflow rates by damper regulation 

7. Provide system schematic with design and actual airflow rates recorded 
at each outlet or inlet. 

8. Measure static air pressure conditions on air supply units, including filter 
and coil pressure drops, and total pressure across fan. Make allowances 
for 50 percent loading of filters. 
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9. Adjust outside air automatic dampers, outside air, return air, and exhaust 
dampers for design conditions. Check dampers for proper operation. 

10. Check leakage across outside air, return air, and exhaust dampers in 
closed position. 

11. At modulating damper locations, take measurements and balance at 
extreme conditions. Balance variable volume systems at maximum 
airflow rate, full cooling, and at minimum airflow rate, full heating. 

12. Measure building static pressure and adjust supply, return, and exhaust 
air systems to obtain required relationships shown on the Drawings. 

13. For constant air volume units set volume controller to airflow setting 
indicated. Confirm connections properly made and confirm proper 
operation for automatic temperature control. 

E. Water System Procedure 

1. Adjust water systems, after air balancing, to obtain design flow rates. 

2. Use calibrated Venturi tubes, orifices, or other metered fittings and 
pressure gauges to determine flow rate for system balance. Where flow
metering devices are not installed, base flow balance on temperature 
difference across various heat transfer elements in system. 

3. Adjust systems to obtain specified pressure drops and flows through heat 
transfer elements prior to thermal testing. Perform balancing by 
measurement of temperature differential in conjunction with air balancing. 

4. Effect system balance with automatic control valves fully open or in 
normal position to heat transfer elements. 

5. Effect adjustment of water distribution systems by means of balancing 
cocks, valves, and fittings. Do not use service or shut-off valves for 
balancing unless indexed for balance point. 

6. Where available pump capacity is less than total flow requirements or 
individual system parts simulate full flow in one part by temporary 
restriction of flow to other parts. 

3.3 COMMISSIONING 

A. See Section 23 0800 "Commissioning of HVAC" for additional requirements. 

B. Perform prerequisites prior to starting commissioning activities. 

C. Fill out Pre-Functional Checklists for: 

1. Air side systems. 

2. Water side systems. 

D. Furnish the --LANL STR, upon request, any data gathered but not shown in the 
final TAB report. 

E. In the presence of the Commissioning Authority, verify that: 

1. Final settings of all valves, splitters, dampers, and other adjustment 
devices have been permanently marked. 
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2. Label exhaust fans that serve fume hoods and other local exhaust 
ventilation systems with a permanent printed label indicating fan static 
pressure, RPM, and motor current. 

3.4 TAB AGENCY TEST REPORT FORMS 

A. Submit draft of Test Report to the Subcontractor for submission to the LANL STR 
for review prior to final acceptance TAB test result as required by 
Paragraph 1.5A.5. 

B. Final report forms shall contain the following minimum data. 

C. Report Forms 

1. Title Page: 

a. Name of Testing, Adjusting, and Balancing Agency 
b. Address of Testing, Adjusting, and Balancing Agency 
c. Telephone and facsimile numbers of Testing, Adjusting, and 

Balancing Agency 
d. Project name 
e. Project location 
f. Subcontract Technical Representative (STR) 
g. Project Subcontractor 
h. Project altitude 
i. Report date 

2. Summary Comments: 

a. Design versus final performance 
b. Notable characteristics of system 
c. Description of systems operation sequence 
d. Summary of outdoor and exhaust flows to indicate building pressurization 
e. Nomenclature used throughout report 
f. Test conditions 

3. Instrument List: 

a. Instrument 
b. Manufacturer 
c. Model number 
d. Serial number 
e. Range 
f. Calibration date 

4. Electric Motors: 

a. Manufacturer 
b. Model/Frame 
c. HP/BHP 
d. Phase, voltage, amperage; nameplate, actual, no load 
e. RPM 
f. Service factor 
g. Starter size, rating, heater elements 
h. Sheave Make/Size/Bore 

5. V-Belt Drive: 

a. Identification/location 
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b. Required driven RPM 
c. Driven sheave, diameter and RPM 
d. Belt, size and quantity 
e. Motor sheave diameter and RPM 
f. Center to center distance 

6. Pump Data: 

a. Identification/number 
b. Manufacturer 
c. Size/model 
d. Impeller size: Include info on how this is determined (pump curves, etc.) 
e. Service 
f. Design flow rate, pressure drop, BHP 
g. Actual flow rate, pressure drop, BHP 
h. Discharge pressure 
i. Suction pressure 
j. Total operating head pressure 
k. Shut off, discharge and suction pressures 
I. Shut off, total head pressure 

7. Air Cooled Condenser: 

a. Identification/number 
b. Location 
c. Manufacturer 
d. Model number 
e. Serial number 
f. Entering DB air temperature, design and actual 
g. Leaving DB air temperature, design and actual 
h. Number of compressors 

8. Chillers: 

a. Identification/number 
b. Manufacturer 
c. Capacity 
d. Model number 
e. Serial number 
f. Evaporator entering water temperature, design and actual 
g. Evaporator leaving water temperature, design and actual 
h. Evaporator pressure drop, design and actual 
i. Evaporator water flow rate, design and actual 

9. Heat Exchanger: 

a. Identification/number 
b. Location 
c. Service 
d. Manufacturer 
e. Model number 
f. Serial number 
g. Process cooling water entering temperature, design and actual 
h. Process cooling water leaving temperature, design and actual 
i. Process cooling water flow, design and actual 
j. Process cooling water pressure drop, design and actual 

LANL Project l.D. 100761 Testing, Adjusting, and Balancing for HVAC 
60239831-SPEC-001, Rev. 0 23 0593-7 

1083? 



k. Chilled water leaving temperature, design and actual 
I. Chilled water leaving temperature, design and actual 
m. Chilled water flow, design and actual 
n. Chilled water pressure drop, design and actual 

10. Cooling Coil Data: 

a. Identification/number 
b. Location 
c. Service 
d. Manufacturer 
e. Air flow, design and actual 
f. Entering air DB temperature, design and actual 
g. Entering air WB temperature, design and actual 
h. Leaving air DB temperature, design and actual 
i. Leaving air WB temperature, design and actual 
j. Water flow, design and actual 
k. Water pressure drop, design and actual 
I. Entering water temperature, design and actual 
m. Leaving water temperature, design and actual 
n. Saturated suction temperature, design and actual for DX coils 
0 . Air pressure drop, design and actual 

11. Heating Coil Data: 

a. Identification/number 
b. Location 
c. Service 
d. Manufacturer 
e. Air flow, design and actual 
f. Water flow, design and actual 
g. Water pressure drop, design and actual 
h. Entering water temperature, design and actual 
i. Leaving water temperature, design and actual 
j. Entering air temperature, design and actual 
k. Leaving air temperature, design and actual 
I. Air pressure drop, design and actual 

12. Unit Ventilator and Fan Coil Data: 

a. Manufacturer 
b. Identification/number 
c. Location 
d. Model number 
e. Size 
f. Air flow, design and actual 
g. Water flow, design and actual 
h. Water pressure drop, design and actual 
i. Entering water temperature, design and actual 
j. Leaving water temperature, design and actual 
k. Entering air temperature, design and actual 
I. Leaving air temperature, design and actual 

13. Air Moving Equipment: 

a. Location 
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b. Manufacturer 
c. Model number 
d. Serial number 
e. Arrangement/Class/Discharge 
f. Air flow, specified and actual 
g. Return air flow, specified and actual 
h. Outside air flow, specified and actual 
i. Total static pressure (total external), specified and actual 
j. Inlet pressure 
k. Discharge pressure 
I. Sheave Make/Size/Bore 
m. Number of Belts/Make/Size 
n. Fan RPM 

14. Return Air/Outside Air Data: 

a. Identification/location 
b. Design air flow 
c. Actual air flow 
d. Design return air flow 
e. Actual return air flow 
f. Design outside air flow 
g. Actual outside air flow 
h. Return air temperature 
i. Outside air temperature 
j. Required mixed air temperature 
k. Actual mixed air temperature 
I. Design outside/return air ratio 
m. Actual outside/return air ratio 

15. Exhaust Fan Data: 

a. Location 
b. Manufacturer 
c. Model number 
d. Serial number 
e. Air flow, specified and actual 
f. Total static pressure (total external), specified and actual 
g. Inlet pressure 
h. Discharge pressure 
i. Sheave Make/Size/Bore 
j. Number of Belts/Make/Size 
k. Fan RPM 

16. Duct Traverse: (Use Log method for rectangular ducts) 

a. System zone/branch 
b. Duct size 
c. Area 
d. Design velocity 
e. Design air flow 
f. Test velocity 
g. Test air flow 
h. Duct static pressure 
i. Air temperature 
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j. Air correction factor 

17. Air Monitoring Station Data: 

a. Identification/location 
b. System 
c. Size 
d. Area 
e. Design velocity 
f. Design air flow 
g. Test velocity 
h. Test air flow 

18. Flow Measuring Station: 

a. Identification/number 
b. Location 
c. Size 
d. Manufacturer 
e. Model number 
f. Serial number 
g. Design Flow rate 
h. Design pressure drop 
i. Actual/final pressure drop 
j. Actual/final flow rate 
k. Station calibrated setting 

19. Terminal Unit Data: 

a. Manufacturer 
b. Type, constant, variable, single, dual duct 
c. Identification/number 
d. Location 
e. Model number 
f. Size 
g. Minimum static pressure 
h. Minimum design air flow 
i. Maximum design air flow 
j. Maximum actual air flow 
k. Inlet static pressure 

20. Air Distribution Test Sheet: 

a. Air terminal number 
b. Room number/location 
c. Terminal type 
d. Terminal size 
e. Area factor 
f. Design velocity 
g. Design air flow 
h. Test (final) velocity 
i. Test (final) air flow 
j. Percent of design air flow 

21. Sound Level Report: 

a. Location 
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b. Octave bands - equipment off 
c. Octave bands - equipment on 
d. RC level - equipment on 

22. Vibration Test: 

a. Location of points: 

1) Fan bearing, drive end 
2) Fan bearing, opposite end 
3) Motor bearing, center (when applicable) 
4) Motor bearing, drive end 
5) Motor bearing, opposite end 
6) Casing (bottom or top) 
7) Casing (side) 
8) Duct after flexible connection (discharge) 
9) Duct after flexible connection (suction) 

b. Test readings: 

1) Horizontal, velocity and displacement 
2) Vertical, velocity and displacement 
3) Axial, velocity and displacement 

c. Normally acceptable readings, velocity and acceleration 

d. Unusual conditions at time of test 

e. Vibration source (when non-complying) 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 23 0593, Rev. 3, dated 
September 15, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 0800 

COMMISSIONING OF HVAC 

A. Commissioning process requirements for HVAC&R systems, assemblies, and 
equipment. 

1.2 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 23 2113, "Hydronic Piping." 

D. Section 23 2500, "HVAC Water Treatment." 

E. Section 23 5233, "Water-Tube Boilers." 

F. Section 25 5000, "Integrated Automated Facility Controls." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBCONTRACTOR'S RESPONSIBILITIES 

A. Perform pre-functional and functional tests under observation by the CxA. 

B. Attend construction phase controls coordination meeting. 

C. Attend testing, adjusting, and balancing review and coordination meeting. 

D. Participate in HVAC&R systems, assemblies, equipment, and component 
maintenance orientation and inspection. 

E. Provide information requested by the STR for final commissioning 
documentation. 

F. Provide measuring instruments and logging devices to record test data, and 
provide data acquisition equipment to record data for the complete range of 
testing for the required test period. 

G. Provide Project-specific construction checklists, data sheets, and functional test 
procedures for actual HVAC&R systems, assemblies, equipment, and 
components to be furnished and installed as part of the construction contract. 

H. Direct pre-functional and functional testing activities. 

I. Verify testing, adjusting, and balancing of work are complete. 

J. Provide test data, inspection reports, and certificates in Operating & Maintenance 
Manual. 

1.5 COMMISSIONING DOCUMENTATION 

A. Provide the following information to the STR for inclusion in the final 
commissioning documentation: 
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1. A plan (including process steps and schedule) for delivery and review of 
submittals, Operating & Maintenance Manuals, and other documents and 
reports. 

2. Identification drawings of installed systems, assemblies, equipment, and 
components including design changes that occurred during the 
construction phase. 

3. Process and schedule for completing construction checklists and 
manufacturer's prestart and startup checklists for HVAC&R systems, 
assemblies, equipment, and components to be verified and tested. 

4. Certificate of completion certifying that installation, prestart checks, and 
startup procedures have been completed. 

5. Certificate of readiness certifying that HVAC&R systems, subsystems, 
equipment, and associated controls are ready for testing. 

6. Test and inspection reports and certificates. 

7. Corrective action documents. 

8. Verification of testing, adjusting, and balancing reports. 

1.6 SUBMITTALS 

A. Commissioning documentation listed in Paragraph 1.5A in accordance with the 
requirements of Exhibit I. 

1.7 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

PART 2 PRODUCTS 

A. Not Used. 

PART 3 EXECUTION 

3.1 TESTING PREPARATION 

A. Certify that HVAC&R systems, subsystems, and equipment have been installed, 
calibrated, and started and are operating according to the Contract Documents. 

B. Certify that HVAC&R instrumentation and control systems have been completed 
and calibrated, that they are operating according to the Contract Documents, and 
that pretest set points have been recorded. 

C. Certify that testing, adjusting, and balancing procedures have been completed 
and that testing, adjusting, and balancing reports have been submitted, 
discrepancies corrected, and corrective work approved. 

D. Set systems, subsystems, and equipment into operating mode to be tested (e.g., 
normal shutdown, normal auto position, normal manual position, emergency 
power, and alarm conditions). 

E. Inspect and verify the position of each device and interlock identified on 
checklists. 
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F. Check safety cutouts, alarms, and interlocks with smoke control and life-safety 
systems during each mode of operation. 

G. Testing Instrumentation: Install measuring instruments and logging devices to 
record test data. 

3.2 TESTING AND BALANCING VERIFICATION 

A. Prior to performance of testing and balancing work, the Testing and Balancing 
(TAB) Agency shall provide copies of reports, sample forms, checklists, and 
certificates to the Sub-Contractor. 

B. The TAB Agency shall notify the Sub-Contractor at least 1 O days in advance of 
testing and balancing work, and provide access for the CxA to witness testing 
and balancing work. 

C. The TAB Agency shall provide technicians, instrumentation, and tools to verify 
testing and balancing of HVAC&R systems at the direction of the Sub-Contractor. 

1. The Sub-Contractor will notify TAB Agency 10 days in advance of the 
date of field verification. Notice will not include data points to be verified. 

2. The TAB Agency shall use the same instruments (by model and serial 
number) that were used when original data were collected. 

3. Failure of an item includes, other than sound, a deviation of more than 
1 O percent. Failure of more than 10 percent of selected items shall result 
in rejection of final testing, adjusting, and balancing report. For sound 
pressure readings, a deviation of 3 dB shall result in rejection of final 
testing. Variations in background noise must be considered. 

4. Remedy the deficiency and notify the TAB Agency so verification of failed 
portions can be performed. 

3.3 GENERAL TESTING REQUIREMENTS 

A. Provide technicians, instrumentation, and tools to perform pre-functional and 
functional tests under observation by the CxA. 

B. Scope of HVAC&R testing shall include entire HVAC&R installation, from central 
equipment for heat generation and refrigeration through distribution systems to 
each conditioned space. Testing shall include measuring capacities and 
effectiveness of operational and control functions. 

C. Test all operating modes, interlocks, control responses, and responses to 
abnormal or emergency conditions, and verify proper response of building 
automation system controllers and sensors. 

D. Detailed Testing Procedures: The CxA along with the HVAC&R Subcontractor, 
TAB Agency, and HVAC&R Instrumentation and Control Subcontractor shall 
collaborate to prepare detailed testing plans, procedures, and checklists for 
HVAC&R systems, subsystems, and equipment. 

E. Tests will be performed using design conditions whenever possible. 
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F. Simulated conditions may need to be imposed using an artificial load when it is 
not practical to test under design conditions. Before simulating conditions, 
calibrate testing instruments. Provide equipment to simulate loads. Set 
simulated conditions as directed by the Test Director and document simulated 
conditions and methods of simulation. After tests, return settings to normal 
operating conditions. 

G. The Test Director may direct that set points be altered when simulating 
conditions is not practical. 

H. The Test Director may direct that sensor values be altered with a signal 
generator when design or simulating conditions and altering set points are not 
practical. 

I. If tests cannot be completed because of a deficiency outside the scope of the 
HVAC&R system, document the deficiency and report it to the owner. After 
deficiencies are resolved, reschedule tests. 

J. If the testing plan indicates specific seasonal testing, complete appropriate initial 
performance tests and documentation and schedule seasonal tests. 

3.4 HVAC&R SYSTEMS, SUBSYSTEMS, AND EQUIPMENT TESTING PROCEDURES 

A. Boiler Testing and Acceptance Procedures: Testing requirements are specified 
in Section 23 5233, "Water-Tube Boilers." Provide submittals, test data, 
inspector record, and boiler certification to the STR. 

B. HVAC&R Instrumentation and Control System Testing: Field testing plans and 
testing requirements are specified in Section 25 5000, "Integrated Automated 
Facility Controls." 

C. Pipe system cleaning, flushing, hydrostatic tests, and chemical treatment 
requirements are specified in Section 23 2113 "Hydronic Piping," and 
Section 23 2500, "HVAC Water Treatment." HVAC&R Subcontractor shall 
prepare a pipe system cleaning, flushing, and hydrostatic testing plan. Provide 
cleaning, flushing, testing, and treating plan and final reports to the STR. Plan 
shall include the following: 

1. Sequence of testing and testing procedures for each section of pipe to be 
tested, identified by pipe zone or sector identification marker. Markers 
shall be keyed to Drawings for each pipe sector, showing the physical 
location of each designated pipe test section. Drawings keyed to pipe 
zones or sectors shall be formatted to allow each section of piping to be 
physically located and identified when referred to in pipe system cleaning, 
flushing, hydrostatic testing, and chemical treatment plan. 

2. Description of equipment for flushing operations. 

3. Minimum flushing water velocity. 

4. Tracking checklist for managing and ensuring that all pipe sections have 
been cleaned, flushed, hydrostatically tested, and chemically treated. 

D. Energy Supply System Testing: Provide technicians, instrumentation, tools, and 
equipment to test performance of gas and hot water systems and equipment. 
The Sub-Contractor shall determine the sequence of testing and testing 
procedures for each equipment item and pipe section to be tested in accordance 
with the project system turnover schedule. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
23 0800-4 

10Sl.J0 



E. Refrigeration System Testing: Provide technicians, instrumentation, tools, and 
equipment to test performance of chillers, cooling towers, refrigerant 
compressors and condensers, heat pumps, and other refrigeration systems. The 
Sub-Contractor shall determine the sequence of testing and testing procedures 
for each equipment item and pipe section to be tested. 

F. HVAC&R Distribution System Testing: Provide technicians, instrumentation, 
tools, and equipment to test performance of air, steam, and hydronic distribution 
systems; special exhaust; and other distribution systems, including HVAC&R 
terminal equipment and unitary equipment. 

G. Vibration and Sound Tests: Provide technicians, instrumentation, tools, and 
equipment to test performance of vibration isolation and seismic controls. 

3.5 COMMISSIONING TEAM TEST FORMS AND CHECKLISTS 

A. Designate Subcontractor team members to participate in the Pre-Functional 
Performance Test Checklists and the Functional Performance Tests specified 
herein . In addition, the LANL team members will include a representative of the 
Contracting Officer, the Design Agent's Representative, and the Using Agency's 
Representative. The team members shall be as follows: 

Designation Function 

M Subcontractor's Mechanical Representative 

E Subcontractor's Electrical Representative 

T Subcontractor's Testing, Adjusting, and Balancing (TAB) Specialist 

c Subcontractor's Controls Representative 

A LANL Commissioning Agent (CxA) 

u FOO Representative 

B. Attachments 1 and 2 shall be completed by the commissioning team. 
Acceptance by each commissioning team member of each Pre-Functional Test 
Checklist item shall be indicated by initials and date unless an "X" is shown 
indicating that participation by that individual is not required. Acceptance by 
each commissioning team member of each functional performance test item shall 
be indicated by signature and date. 

C. Perform the pre-functional test checklists and functional tests in a manner that 
essentially duplicates the checking, testing, and inspection methods established 
in the related sections. Where checking, testing, and inspection methods are not 
specified in other sections, establish methods which will provide the information 
required. Testing and verification required by this section shall be performed 
during the Commissioning phase. Requirements in related sections are 
independent from the requirements of this section and shall not be used to satisfy 
any of the requirements specified in this section. Provide all materials, services, 
and labor required to perform the pre- functional tests checks and functional 
tests. A functional test shall be aborted if any system deficiency prevents the 
successful completion of the test or if any participating non-LANL commissioning 
team member or the LANL CxA of which participation is specified is not present 
for the test. 

1. Pre-Functional Test Checklists: Perform Pre-Functional Test Checklists 
for the items indicated in Attachment 1. Correct and re-inspect 
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deficiencies discovered during these checks in accordance with the 
applicable contract requirements. 

2. Functional Tests: Perform Functional Tests for the items indicated in 
Attachment 2. Begin Functional Tests only after all Pre-Functional Test 
Checklists have been successfully completed. Tests shall prove all 
modes of the sequences of operation, and shall verify all other relevant 
contract requirements. Begin Tests with equipment or components and 
progress through subsystems to complete systems. Upon failure of any 
Functional Performance Test item, correct all deficiencies in accordance 
with the applicable contract requirements. The item shall then be 
retested until it has been completed with no errors. 

3.6 COMMISSIONING REPORT 

A. The Commissioning Report shall consist of completed Pre- Functional Test 
Checklists and completed Functional Tests organized by system and by 
subsystem and submitted as one package. The Commissioning Report shall 
also include all HVAC systems test reports, inspection reports (Preparatory, 
Initial and Follow-up inspections), start-up reports, TAB report, TAB verification 
report, Controls start-up test reports and Controls Performance Verification Test 
(PVT) report. The results of failed tests shall be included along with a description 
of the corrective action taken. 
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Attachment 1 

Pre-Functional Performance Test Checklist - Constant Volume Air Handling Unit 
For Air Handling Unit: HVA-5321 

Installation 

a. Inspection and access doors are operable and sealed. 

b. Condensate drainage is unobstructed. (Visually verify pan 
drains completely by pouring a cup of water into drain pan.) 

C. Fan belt adjusted. 

Electrical 

a. Power available to unit disconnect. 

b. Power available to unit control panel. 

c. Proper motor rotation verified. 

d. Verify that power disconnect is located with in sight of the unit it 
controls. 

Coils 

a. Chilled water piping properly connected. 

b. Hot water piping properly connected. 

Controls 

a. Control valves/actuators properly installed. 

b. Control valves/actuators operable. 

c. Dampers/actuators properly installed. 

d. Dampers/actuators operable. 

e. Verify proper location, installation, and calibration of duct static 
pressure sensor. 

f. Fan air volume controller operable. 

g. Air handler controls system operational. 

Testing, Adjusting, and Balancing (TAB) 

a. Construction filters removed and replaced. 

b. TAB report approved. 
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Attachment I 

Pre-Functional Performance Test Checklist - Constant Volume Air Handling Unit 
For Air Handling Unit: HVA-5322 

Installation 

a. Inspection and access doors are operable and sealed. 

b. Condensate drainage is unobstructed. (Visually verify pan drains 
completely by pouring a cup of water into drain pan.) 

c. Fan belt adjusted. 

Electrical 

a. Power available to unit disconnect. 

b. Power available to unit control panel. 

c. Proper motor rotation verified. 

d. Verify that power disconnect is located within sight of the unit it 
controls. 

Coils 

a. Chilled water piping properly connected. 

b. Hot water piping properly connected. 

Controls 

a. Control valves/actuators properly installed. 

b. Control valves/actuators operable. 

c. Dampers/actuators properly installed. 

d. Dampers/actuators operable. 

e. Verify proper location, installation, and cal ibration of duct static 
pressure sensor. 

f. Fan air volume controller operable. 

g. Air handler controls system operational. 

Testing, Adjusting, and Balancing (TAB) 

a. Construction filters removed and replaced. 

b. TAB report approved. 
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Attachment 1 

Pre-Functional Performance Test Checklist - Constant Volume Air Handling Unit 
For Air Handling Unit: HVA-5324 

Installation 

a. Inspection and access doors are operable and sealed. 

b. Condensate drainage is unobstructed. (Visually verify pan drains 
completely by pouring a cup of water into drain pan.) 

c. Fan belt adjusted. 

Electrical 

a. Power available to unit disconnect. 

b. Power available to unit control panel. 

c. Proper motor rotation verified. 

d. Verify that power disconnect is located with in sight of the unit it 
controls. 

Coils 

a. Chilled water piping properly connected. 

Heating 

a. Check piping for leaks and proper gas line pressure. 

b. Ensure proper and secure mounting. 

c. Check for clearances from combustibles. 

Controls 

a. Control valves/actuators properly installed. 

b. Control valves/actuators operable. 

C. Dampers/actuators properly installed. 

d. Dampers/actuators operable. 

e. Verify proper location, installation, and cal ibration of duct static 
pressure sensor. 

f. Fan air volume controller operable. 

g. Air handler controls system operational. 

Testing, Adjusting, and Balancing (TAB) 

a. Construction filters removed and replaced. 

b. TAB report approved. 
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Attachment 1 

Pre-Functional Performance Test Checklist - CAV Terminal 
For CAV Terminal: CAV-5331 

Installation 

a. Reheat coil connected to hot water pipe. 

Controls 

a. Cooling only CAV terminal controls set. 

b. Cooling only CAV controls verified. 

c. Reheat CAV terminal controls set. 

d. Reheat terminal/coil controls verified. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 
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Attachment 1 

Pre-Functional Performance Test Checklist - CAV Terminal 
For CAV Terminal: CAV-5332 

Installation 

a. Reheat coil connected to hot water pipe. 

Controls 

a. Cooling only CAV terminal controls set. 

b. Cooling only CAV controls verified. 

c. Reheat CAV terminal controls set. 

d. Reheat terminal/coil controls verified. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 
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Attachment 1 

Pre-Functional Performance Test Checklist - CAV Terminal 
For CAV Terminal: CAV-5333 

Installation 

a. Reheat coil connected to hot water pipe. 

Controls 

a. Cooling only GAV terminal controls set. 

b. Cooling only GAV controls verified. 

c. Reheat CAV terminal controls set. 

d. Reheat terminal/coil controls verified. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 
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Attachment 1 

Pre-Functional Performance Test Checklist- CAV Terminal 
For CAV Terminal: CAV-5334 

Installation 

a. Reheat coil connected to hot water pipe. 

Controls 

a. Cooling only CAV terminal controls set. 

b. Cooling only CAV controls verified. 

c. Reheat GAV terminal controls set. 

d. Reheat terminal/coil controls verified. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 
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Attachment 1 

Pre·Functional Performance Test Checklist - CAV Terminal 
For CAV Terminal: CAV·5335 

Installation 

a. Reheat coil connected to hot water pipe. 

Controls 

a. Cooling only GAV terminal controls set. 

b. Cooling only GAV controls verified. 

C. Reheat GAV temiinal controls set. 

d. Reheat temiinal/coil controls verified. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 

LANL Project l.D. 100761 
60239831-S PE C-001, Rev . 0 

M 

M 

M 

E T c A 

x x 
E T c A 

x x x 
x x x 
x x x 
x x x 
E T c A 

x x 

Commissioning of HVAC 
23 0800-14 (Att. 1) 

10850 



Attachment 1 

Pre-Functional Performance Test Checklist- CAV Terminal 
For CAV Terminal: CAV-5336 

Installation 

a. Reheat coil connected to hot water pipe. 

Controls 

a. Cooling only CAV terminal controls set. 

b. Cooling only CAV controls verified. 

c. Reheat CAV terminal controls set. 

d. Reheat terminal/coil controls verified. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 
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Attachment 1 

Pre-Functional Performance Test Checklist - CAV Terminal 
For CAV Terminal: CAV-5337 

Installation 

a. Reheat coil connected to hot water pipe. 

Controls 

a. Cooling only CAV terminal controls set. 

b. Cooling only CAV controls verified. 

c. Reheat GAV terminal controls set. 

d. Reheat terminal/coil controls verified. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 
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Attachment 1 

Pre-Functional Performance Test Checklist - CAV Terminal 
For CAV Terminal: CAV-5338 

Installation 

a. Reheat coi l connected to hot water pipe. 

Controls 

a. Cooling only CAV terminal controls set. 

b. Cooling only CAV controls verified. 

c. Reheat CAV terminal controls set. 

d. Reheat terminal/coil controls verified. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 
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Attachment 1 

Pre-Functional Performance Test Checklist - CAV Terminal 
For CAV Terminal: CAV-5339 

Installation 

a. Reheat coil connected to hot water pipe. 

Controls 

a. Cooling only CAV terminal controls set. 

b. Cooling only CAV controls verified. 

c. Reheat CAV terminal controls set. 

d. Reheat terminal/coil controls verified. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 
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Attachment 1 

Pre-Functional Performance Test Checklist - Pumps 
For Pump: PHW-5105 

Installation M E T c A 

a. Piping system installed. x x x 
Electrical M E T c A 

a. Power available to pump disconnect. x x x 
b. Pump rotation verified. x x x 
c. Control system interlocks functional. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. Pressure/temperature gauges installed. x x 
b. TAB report approved. x x 
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Attachment 1 

Pre-Functional Performance Test Checklist - Pumps 
For Pump: PHW-5106 

Installation M E T c A 

a. Piping system installed. x x x 
Electrical M E T c A 

a. Power available to pump disconnect. x x x 
b. Pump rotation verified. x x x 
C. Control system interlocks functional. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. Pressure/temperature gauges installed. x x 
b. TAB report approved. x x 
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Attachment 1 

Pre-Functional Performance Test Checklist - Pumps 
For Pump: PHW-5110 

Installation M E T c A 

a. Piping system installed. x x x 
Electrical M E T c A 

a. Power available to pump disconnect. x x x 
b. Pump rotation verified. x x x 
c. Control system interlocks functional. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. Pressure/temperature gauges installed. x x 
b. TAB report approved. x x 
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Attachment 1 

Pre-Functional Performance Test Checklist - Pumps 
For Pump: PHW-5111 

Installation M E T c A 

a. Piping system installed. x x x 
Electrical M E T c A 

a. Power available to pump disconnect. x x x 
b. Pump rotation verified. x x x 
c. Control system interlocks functional. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. Pressure/temperature gauges installed. x x 
b. TAB report approved. x x 
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Attachment I 

Pre-Functional Performance Test Checklist - Pumps 
For Pump: PHW-5313 

Installation M E T c A 

a. Piping system installed. x x x 
Electrical M E T c A 

a. Power available to pump disconnect. x x x 
b. Pump rotation verified. x x x 
c. Control system interlocks functional. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. Pressure/temperature gauges installed. x x 
b. TAB report approved. x x 
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Attachment I 

Pre-Functional Performance Test Checklist - Pumps 
For Pump: PHW-5314 

Installation M E T c A 

a. Piping system installed. x x x 
Electrical M E T c A 

a. Power avai lable to pump disconnect. x x x 
b. Pump rotation verified. x x x 
c. Control system interlocks functional. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. Pressure/temperature gauges installed. x x 
b. TAB report approved. x x 
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Attachment I 

Pre-Functional Performance Test Checklist - Pumps 
For Pump: PHW-5103 

Installation M E T c A 

a. Piping system installed. x x x 
Electrical M E T c A 

a. Power available to pump disconnect. x x x 
b. Pump rotation verified. x x x 
c. Control system interlocks functional. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. Pressure/temperature gauges installed. x x 
b. TAB report approved. x x 
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Attachment 1 

Pre-Functional Performance Test Checklist - Pumps 
For Pump: PCW-5211 

Installation M E T c A 

a. Piping system installed. x x x 
Electrical M E T c A 

a. Power available to pump disconnect. x x x 
b. Pump rotation verified. x x x 
c. Control system interlocks functional. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. Pressure/temperature gauges installed. x x 
b. TAB report approved. x x 
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Attachment 1 

Pre-Functional Performance Test Checklist - Pumps 
For Pump: PCW-5212 

Installation M E T c A 

a. Piping system installed. x x x 
Electrical M E T c A 

a. Power available to pump disconnect. x x x 
b. Pump rotation verified. x x x 
c. Control system interlocks functional. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. Pressure/temperature gauges installed. x x 
b. TAB report approved. x x 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
23 0800-27 (Att. 1) 

:t0.S63 



Attachment I 

Pre-Functional Performance Test Checklist - Pumps 
For Pump: PCW-5213 

Installation M E T c A 

a. Piping system installed. x x x 
Electrical M E T c A 

a. Power available to pump disconnect. x x x 
b. Pump rotation verified. x x x 
c. Control system interlocks functional. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. Pressure/temperature gauges installed. x x 
b. TAB report approved. x x 
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Attachment I 

Pre-Functional Performance Test Checklist - Pumps 
For Pump: PCW-5214 

Installation M E T c A 

a. Piping system installed. x x x 
Electrical M E T c A 

a. Power available to pump disconnect. x x x 
b. Pump rotation verified. x x x 
c. Control system interlocks functional. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. Pressure/temperature gauges installed. x x 
b. TAB report approved. x x 
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Attachment 1 

Pre-Functional Performance Test Checklist - Packaged Air Cooled Chiller 
For Chiller: CWR-5201 

Installation 

a. Chiller properly piped. 

Electrical 

a. Power available to unit disconnect. 

b. Power available to unit control panel. 

c. Separate power is supplied to electric heating tape. 

d. Verify that power disconnect is located within sight of the unit it 
controls. 

Controls 

a. Factory startup and checkout complete. 

b. Chiller safety/protection devices tested. 

C. Chilled water flow switch installed. 

d. Chilled water flow switch tested. 

e. Chilled water pump interlock installed. 

f. Chilled water pump interlock tested. 
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Attachment 1 

Pre-Functional Performance Test Checklist - Packaged Air Cooled Chiller 
For Chiller: CWR-5202 

Installation 

a. Chiller properly piped. 

Electrical 

a. Power available to unit disconnect. 

b. Power available to unit control panel. 

c. Separate power is supplied to electric heating tape. 

d. Verify that power disconnect is located within sight of the unit it 
controls. 

Controls 

a. Factory startup and checkout complete. 

b. Chiller safety/protection devices tested. 

c. Chilled water flow switch installed. 

d. Chilled water flow switch tested. 

e. Chi lled water pump interlock installed. 

f. Chilled water pump interlock tested. 
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Attachment 1 

Pre-Functional Performance Test Checklist - Packaged Air Cooled Chiller 
For Chiller: CWR-5203 

Installation 

a. Chiller properly piped. 

Electrical 

a. Power available to unit disconnect. 

b. Power available to unit control panel. 

c. Separate power is supplied to electric heating tape. 

d. Verify that power disconnect is located within sight of the unit it 
controls. 

Controls 

a. Factory startup and checkout complete. 

b. Chiller safety/protection devices tested. 

c. Chilled water flow switch installed. 

d. Chilled water flow switch tested. 

e. Chilled water pump interlock installed. 

f. Chilled water pump interlock tested. 
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Attachment I 

Pre-Functional Performance Test Checklist - Hot Water Boiler 
For Boiler: BHW-5101 

Installation M E T c A 

a. Boiler hot water piping installed. x 
b. Boiler makeup water piping installed. x 
d. Boiler gas piping installed. x x x 
Startup M E T c A 

a. Boiler safety/protection devices, including high temperature burner x 
shut-off, low water cutoff, flame failure, pre- and post-purge, have 
been tested. 

b. Verify that PRV rating conforms to boiler rating. x 
c. Boiler water treatment system functional. x x 
d. Boiler startup and checkout complete. x x 
e. Combustion efficiency demonstrated. x x 
Electrical M E T c A 

a. Verify that power disconnect is located with in sight of the unit x x 
served. 

Controls M E T c A 

a. Hot water pump interlock installed and tested. x 
b. Hot water proof-of-flow switch installed and tested. x x 
c. Hot water heating controls operational. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. TAB report approved. x x 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
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Attachment 1 

Pre-Functional Performance Test Checklist - Hot Water Boiler 
For Boiler: BHW-5102 

Installation M E T c A 

a. Boiler hot water piping installed. x 
b. Boiler makeup water piping installed. x 
d. Boiler gas piping installed. x x x 
Startup M E T c A 

a. Boiler safety/protection devices, including high temperature burner x 
shut-off, low water cutoff, flame failure, pre- and post-purge, have 
been tested. 

b. Verify that PRV rating conforms to boiler rating. x 
c. Boiler water treatment system functional. x x 
d. Boiler startup and checkout complete. x x 
e. Combustion efficiency demonstrated. x x 
Electrical M E T c A 

a. Verify that power disconnect is located with in sight of the unit x x 
served. 

Controls M E T c A 

a. Hot water pump interlock installed and tested. x 
b. Hot water proof-of-flow switch installed and tested. x x 
c. Hot water heating controls operational. x x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. TAB report approved. x x 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
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Attachment I 

Pre-Functional Performance Test Checklist - Exhaust Fan 
For Exhaust Fan: FE-5309 

Installation 

a. Fan belt adjusted. 

Electrical 

a. Power available to fan disconnect. 

b. Proper motor rotation verified. 

c. Verify that power disconnect is located within sight of the unit it 
controls. 

Controls 

a. Control interlocks properly installed. 

b. Control interlocks operable. 

C. Dampers/actuators properly installed. 

d. Dam pars/actuators operable. 

e. Verify proper location and installation of thermostat. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

M E T c A 

x x 
M E T c A 

x 
x 

x 

M E T c A 

x 
x 

x 
x 
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M E T c A 

x x 
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Attachment 1 

Pre-Functional Performance Test Checklist - Exhaust Fan 
For Exhaust Fan: FE-5310 

Installation M E T c A 

a. Fan belt adjusted. x x 
Electrical M E T c A 

a. Power available to fan disconnect. x 
b. Proper motor rotation verified. x 
c. Verify that power disconnect is located within sight of the unit it x 

controls. 

Controls M E T c A 

a. Control interlocks properly installed. x 
b. Control interlocks operable. x 
c. Dampers/actuators properly installed. x 
d. Dampers/actuators operable. x 
e. Verify proper location and installation of thermostat. x 
Testing, Adjusting, and Balancing (TAB) M E T c A 

a. TAB report approved. x x 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment I 

Pre-Functional Performance Test Checklist - Exhaust Fan 
For Exhaust Fan: FE-5323 

Installation 

a. Fan belt adjusted. 

Electrical 

a. Power available to fan disconnect. 

b. Proper motor rotation verified. 

C. Verify that power disconnect is located within sight of the unit it 
controls. 

Controls 

a. Control interlocks properly installed. 

b. Control interlocks operable. 

c. Dampers/actuators properly installed. 

d. Dampers/actuators operable. 

e. Verify proper location and installation of thermostat. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 

LANL Project l.D. 100761 
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x 
x 
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Attachment 1 

Pre-Functional Performance Test Checklist- HVAC System Controls 
For HVAC System: BAS Facility Controls 

Installation 

a. Layout of control panel matches drawings. 

b. Framed instructions mounted in or near control panel. 

c. Components properly labeled (on inside and outside of panel). 

d. Control components piped and/or wired to each labeled terminal 
strip. 

e. EMCS connection made to each labeled terminal strip as shown. 

f. Control wiring and tubing labeled at all terminations, splices, and 
junctions. 

Main Power 

a. 120 volt AC power available to panel. 

Testing, Adjusting, and Balancing (TAB) 

a. TAB report approved. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment l 

Pre-Functional Performance Test Checklist - Energy Recovery System 
For HVAC System: Energy Recovery System 

Installation 

a. Recovery system piping installed. 

Startup 

a. Startup and checkout complete. 

Controls 

a. Control valves/actuators properly installed. 

b. Control valves/actuators operable. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 2 

Functional Performance Test Checklist- Pump PHW-5105 

NOTE: Prior to performing this test, for closed loop systems ensure that the system is pressurized and 
the make-up water system is operational, or for open loop systems ensure that the sumps are filled to the 
proper level. 

1. Activate pump start using control system commands. 

a. Verify correct operation in: 

HAND _____ _ OFF ______ _ 

b. Verify pressure drop across strainer: 

Strainer inlet pressure psig 

Strainer outlet pressure psig 

AUTO ____ _ 

c. Verify pump inleUoutlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 
Report and pump design conditions. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Design TAB Test Actual 

d. Operate pump at shutoff and at 100 percent of designed flow when all components are in full 
flow. Plot test readings on pump curve and compare results against readings taken from flow 
measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

Shutoff 100 percent 

Setpoint 

e. For variable speed pumps, operate pump at shutoff (shutoff to be done in manual on variable 
speed drive at the minimum rpm that the system is being controlled at) and at minimum flow or 
when all components are in full by-pass. Plot test readings on pump curve and compare results 
against readings taken from flow measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Shutoff 100 percent 

Setpoint 
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Attachment 2 

Full flow: 

Nameplate FLA 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1--gnd Ph2--gnd Ph3--gnd 

b. Minimum flow: 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1--gnd Ph2--gnd Ph3--gnd 

3. Note unusual vibration, noise, etc. 

4. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
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Attachment 2 

Functional Performance Test Checklist - Pump PHW-5106 

NOTE: Prior to performing this test, for closed loop systems ensure that the system is pressurized and 
the make-up water system is operational, or for open loop systems ensure that the sumps are filled to the 
proper level. 

1. Activate pump start using control system commands. 

a. Verify correct operation in: 

HAND _____ _ 

b. Verify pressure drop across strainer: 

Strainer inlet pressure psig 

Strainer outlet pressure psig 

c. Verify pump inlet/outlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 
Report and pump design conditions. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Design TAB Test Actual 

d. Operate pump at shutoff and at 100 percent of designed flow when all components are in full 
flow. Plot test readings on pump curve and compare results against readings taken from flow 
measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

Shutoff 100 percent 

Setpoint 

e. For variable speed pumps, operate pump at shutoff (shutoff to be done in manual on variable 
speed drive at the minimum rpm that the system is being controlled at) and at minimum flow or 
when all components are in full by-pass. Plot test readings on pump curve and compare results 
against readings taken from flow measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Shutoff 100 percent 

Setpoint 
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Attachment 2 

Functional Performance Test Checklist- Pump PHW-5106 (Cont) 

2. Measure motor amperage each phase and voltage phase to phase and phase to ground for both the 
full flow and the minimum flow conditions. Compare amperage to nameplate FLA. 

a. Full flow: 

Nameplate FLA 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

b. Minimum flow: 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

3. Note unusual vibration, noise, etc. 

4. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 
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Attachment 2 

Functional Performance Test Checklist- Pump PHW-5110 

NOTE: Prior to performing this test, for closed loop systems ensure that the system is pressurized and 
the make-up water system is operational, or for open loop systems ensure that the sumps are filled to the 
proper level. 

1. Activate pump start using control system commands. 

a. Verify correct operation in: 

HAND _____ _ OFF -------
b. Verify pressure drop across strainer: 

Strainer inlet pressure psig 

Strainer outlet pressure psig 

AUTO ____ _ 

c. Verify pump inleUoutlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 
Report and pump design conditions. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Design TAB Test Actual 

d. Operate pump at shutoff and at 100 percent of designed flow when all components are in full 
flow. Plot test readings on pump curve and compare results against readings taken from flow 
measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

Shutoff 100 percent 

Set point 

e. For variable speed pumps, operate pump at shutoff (shutoff to be done in manual on variable 
speed drive at the minimum rpm that the system is being controlled at) and at minimum flow or 
when all components are in full by-pass. Plot test readings on pump curve and compare results 
against readings taken from flow measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

LANL Project l.D. 100761 
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Shutoff 
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Attachment 2 

Functional Performance Test Checklist - Pump PHW-511 O (Cont) 

2. Measure motor amperage each phase and voltage phase to phase and phase to ground for both the 
full flow and the minimum flow conditions. Compare amperage to nameplate FLA. 

a. Full flow: 

Nameplate FLA 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

b. Minimum flow: 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

3. Note unusual vibration, noise, etc. 

4. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-45 (Att. 2) 

10881 



Attachment 2 

Functional Performance Test Checklist - Pump PHW-5111 

NOTE: Prior to performing this test, for closed loop systems ensure that the system is pressurized and 
the make-up water system is operational, or for open loop systems ensure that the sumps are filled to the 
proper level. 

1. Activate pump start using control system commands. 

a. Verify correct operation in: 

HAND _____ ~ OFF ______ _ 

b. Verify pressure drop across strainer: 

Strainer inlet pressure psig 

Strainer outlet pressure psig 

AUTO _____ ~ 

c. Verify pump inleUoutlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 
Report and pump design conditions. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Design TAB Test Actual 

d. Operate pump at shutoff and at 100 percent of designed flow when all components are in full 
flow. Plot test readings on pump curve and compare results against readings taken from flow 
measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

Shutoff 100 percent 

Setpoint 

e. For variable speed pumps, operate pump at shutoff (shutoff to be done in manual on variable 
speed drive at the minimum rpm that the system is being controlled at) and at minimum flow or 
when all components are in full by-pass. Plot test readings on pump curve and compare results 
against readings taken from flow measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

Shutoff 100 percent 

Setpoint 
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Attachment 2 

Functional Performance Test Checklist - Pump PHW-5111 (Cont) 

2. Measure motor amperage each phase and voltage phase to phase and phase to ground for both the 
full flow and the minimum flow conditions. Compare amperage to nameplate FLA. 

a. Full flow: 

Nameplate FLA 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

b. Minimum flow: 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

3. Note unusual vibration, noise, etc. 

4. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 2 

Functional Performance Test Checklist- Pump PHW-5313 

NOTE: Prior to performing this test, for closed loop systems ensure that the system is pressurized and 
the make-up water system is operational, or for open loop systems ensure that the sumps are filled to the 
proper level. 

1. Activate pump start using control system commands. 

a. Verify correct operation in: 

HAND _____ _ 

b. Verify pressure drop across strainer: 

Strainer inlet pressure _____ psig 

Strainer outlet pressure psig 

c. Verify pump inleUoutlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 
Report and pump design conditions. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Design TAB Test Actual 

d. Operate pump at shutoff and at 100 percent of designed flow when all components are in full 
flow. Plot test readings on pump curve and compare results against readings taken from flow 
measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

Shutoff 100 percent 

Setpoint 

e. For variable speed pumps, operate pump at shutoff (shutoff to be done in manual on variable 
speed drive at the minimum rpm that the system is being controlled at) and at minimum flow or 
when all components are in full by-pass. Plot test readings on pump curve and compare results 
against readings taken from flow measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

LANL Project l.D. 100761 
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Attachment 2 

Full flow: 

Nameplate FLA 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

b. Minimum flow: 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

3. Note unusual vibration, noise, etc. 

4. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 
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Attachment 2 

Functional Performance Test Checklist - Pump PHW-5314 

NOTE: Prior to performing this test, for closed loop systems ensure that the system is pressurized and 
the make-up water system is operational, or for open loop systems ensure that the sumps are filled to the 
proper level. 

1. Activate pump start using control system commands. 

a. Verify correct operation in: 

HAND _____ _ 

b. Verify pressure drop across strainer: 

Strainer inlet pressure psig 

Strainer outlet pressure psig 

c. Verify pump inlet/outlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 
Report and pump design conditions. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Design TAB Test Actual 

d. Operate pump at shutoff and at 100 percent of designed flow when all components are in full 
flow. Plot test readings on pump curve and compare results against readings taken from flow 
measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

Shutoff 100 percent 

Setpoint 

e. For variable speed pumps, operate pump at shutoff (shutoff to be done in manual on variable 
speed drive at the minimum rpm that the system is being controlled at) and at minimum flow or 
when all components are in full by-pass. Plot test readings on pump curve and compare results 
against readings taken from flow measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

LANL Project l.D. 100761 
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Attachment 2 

Functional Performance Test Checklist- Pump PHW-5314 (Cont) 

2. Measure motor amperage each phase and voltage phase to phase and phase to ground for both the 
full flow and the minimum flow conditions. Compare amperage to nameplate FLA. 

a. Full flow: 

Nameplate FLA 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

b. Minimum flow: 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

3. Note unusual vibration, noise, etc. 

4. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 
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Attachment 2 

Functional Performance Test Checklist- Pump PHW-5103 

NOTE: Prior to performing this test, for closed loop systems ensure that the system is pressurized and 
the make-up water system is operational, or for open loop systems ensure that the sumps are filled to the 
proper level. 

1. Activate pump start using control system commands. 

a. Verify correct operation in: 

HAND ____ _ 

b. Verify pressure drop across strainer: 

Strainer inlet pressure psig 

Strainer outlet pressure psig 

c. Verify pump inlet/outlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 
Report and pump design conditions. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Design TAB Test Actual 

d. Operate pump at shutoff and at 100 percent of designed flow when all components are in full 
flow. Plot test readings on pump curve and compare results against readings taken from flow 
measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psi) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

Shutoff 100 percent 

Setpoint 

e. For variable speed pumps, operate pump at shutoff (shutoff to be done in manual on variable 
speed drive at the minimum rpm that the system is being controlled at) and at minimum flow or 
when all components are in full by-pass. Plot test readings on pump curve and compare results 
against readings taken from flow measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

LANL Project l.D. 100761 
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Shutoff 100 percent 
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Attachment 2 

Functional Performance Test Checklist- Pump PHW-5103 (Cont) 

2. Measure motor amperage each phase and voltage phase to phase and phase to ground for both the 
full flow and the minimum flow conditions. Compare amperage to nameplate FLA. 

a. Full flow: 

Nameplate FLA 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

b. Minimum flow: 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

3. Note unusual vibration, noise, etc. 

4. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project l.D. 100761 
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Commissioning of HVAC 
23 0800-53 (Att. 2) 

~0889 



Attachment 2 

Functional Performance Test Checklist - Pump PCW-5211 

NOTE: Prior to performing this test, for closed loop systems ensure that the system is pressurized and 
the make-up water system is operational, or for open loop systems ensure that the sumps are filled to the 
proper level. 

1. Activate pump start using control system commands. 

a. Verify correct operation in: 

HAND _____ _ OFF ______ _ 

b. Verify pressure drop across strainer: 

Strainer inlet pressure _____ psig 

Strainer outlet pressure psig 

c. Verify pump inlet/outlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 
Report and pump design conditions. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Design TAB Test Actual 

d. Operate pump at shutoff and at 100 percent of designed flow when all components are in full 
flow. Plot test readings on pump curve and compare results against readings taken from flow 
measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

Shutoff 100 percent 

Set point 

e. For variable speed pumps, operate pump at shutoff (shutoff to be done in manual on variable 
speed drive at the minimum rpm that the system is being controlled at) and at minimum flow or 
when all components are in full by-pass. Plot test readings on pump curve and compare results 
against readings taken from flow measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

LANL Project 1.D. 100761 
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Attachment 2 

Functional Performance Test Checklist- Pump PCW-5211 (Cont) 

2. Measure motor amperage each phase and voltage phase to phase and phase to ground for both the 
full flow and the minimum flow conditions. Compare amperage to nameplate FLA. 

a. Full flow: 

Nameplate FLA 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

b. Minimum flow: 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

3. Note unusual vibration, noise, etc. 

4. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-55 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist- Pump PCW-5212 

NOTE: Prior to performing this test, for closed loop systems ensure that the system is pressurized and 
the make-up water system is operational, or for open loop systems ensure that the sumps are filled to the 
proper level. 

1. Activate pump start using control system commands. 

a. Verify correct operation in: 

HAND ------ OFF _____ _ 

b. Verify pressure drop across strainer: 

Strainer inlet pressure psig 

Strainer outlet pressure psig 

AUTO _____ _ 

c. Verify pump inlet/outlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 
Report and pump design conditions. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Design TAB Test Actual 

d. Operate pump at shutoff and at 100 percent of designed flow when all components are in full 
flow. Plot test readings on pump curve and compare results against readings taken from flow 
measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

Shutoff 100 percent 

Setpoint 

e. For variable speed pumps, operate pump at shutoff (shutoff to be done in manual on variable 
speed drive at the minimum rpm that the system is being controlled at) and at minimum flow or 
when all components are in full by-pass. Plot test readings on pump curve and compare results 
against readings taken from flow measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Shutoff 100 percent 

Setpoint 

Commissioning of HVAC 
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Attachment 2 

Full flow 

Nameplate FLA 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

b. Minimum flow 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

3. Note unusual vibration, noise, etc. 

4. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-57 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist - Pump PCW-5213 

NOTE: Prior to performing this test, for closed loop systems ensure that the system is pressurized and 
the make-up water system is operational, or for open loop systems ensure that the sumps are filled to the 
proper level. 

1. Activate pump start using control system commands. 

a. Verify correct operation in: 

HAND _____ _ OFF ______ _ 

b. Verify pressure drop across strainer: 

Strainer inlet pressure _____ psig 

Strainer outlet pressure psig 

c. Verify pump inlet/outlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 
Report and pump design conditions. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Design TAB Test Actual 

d. Operate pump at shutoff and at 100 percent of designed flow when all components are in full 
flow. Plot test readings on pump curve and compare results against readings taken from flow 
measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

Shutoff 100 percent 

Setpoint 

e. For variable speed pumps, operate pump at shutoff (shutoff to be done in manual on variable 
speed drive at the minimum rpm that the system is being controlled at) and at minimum flow or 
when all components are in full by-pass. Plot test readings on pump curve and compare results 
against readings taken from flow measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

Shutoff 100 percent 

Setpoint 

Commissioning of HVAC 
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Attachment 2 

Functional Performance Test Checklist - Pump PCW-5213 (Cont) 

2. Measure motor amperage each phase and voltage phase to phase and phase to ground for both the 
full flow and the minimum flow conditions. Compare amperage to nameplate FLA. 

a. Full flow: 

Nameplate FLA 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

b. Minimum flow: 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

3. Note unusual vibration, noise, etc. 

4. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-59 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist- Pump PCW-5214 

NOTE: Prior to performing this test, for closed loop systems ensure that the system is pressurized and 
the make-up water system is operational, or for open loop systems ensure that the sumps are filled to the 
proper level. 

1. Activate pump start using control system commands. 

a. Verify correct operation in: 

HAND _____ _ 

b. Verify pressure drop across strainer: 

Strainer inlet pressure _____ psig 

Strainer outlet pressure psig 

c. Verify pump inleUoutlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 
Report and pump design conditions. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Design TAB Test Actual 

d. Operate pump at shutoff and at 100 percent of designed flow when all components are in full 
flow. Plot test readings on pump curve and compare results against readings taken from flow 
measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

Shutoff 100 percent 

Set point 

e. For variable speed pumps, operate pump at shutoff (shutoff to be done in manual on variable 
speed drive at the minimum rpm that the system is being controlled at) and at minimum flow or 
when all components are in full by-pass. Plot test readings on pump curve and compare results 
against readings taken from flow measuring devices. 

Pump inlet pressure (psig) 

Pump outlet pressure (psig) 

Pump flow rate (gpm) 

Differential Pressure Transmitter 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Shutoff 100 percent 

Setpoint 

Commissioning of HVAC 
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Attachment 2 

Functional Performance Test Checklist- Pump PCW-5214 (Cont) 

2. Measure motor amperage each phase and voltage phase to phase and phase to ground for both the 
full flow and the minimum flow conditions. Compare amperage to nameplate FLA. 

a. Full flow: 

Nameplate FLA 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

b. Minimum flow: 

Amperage Phase 1 Phase 2 Phase 3 

Voltage Ph1-Ph2 Ph1-Ph3 Ph2-Ph3 

Voltage Ph1-gnd Ph2-gnd Ph3-gnd 

3. Note unusual vibration, noise, etc. 

4. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-61 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5331 

NOTE: The Contracting Officer will select CAV terminals to be spot-checked during the functional 
performance test. 

1. Functional Performance Test: Subcontractor shall demonstrate operation of selected CAV boxes as 
per specifications including the following: 

a. Cooling with reheat CAV boxes: 

1) Verify CAV box response to room temperature set point adjustment. Turn thermostat to 
5 degrees F above ambient and measure maximum airflow. Turn thermostat to 5 degrees F 
below ambient and measure minimum airflow. (NOTE: airflow should not change) 

Maximum flow 

Minimum flow 

Setting Measured Design 

.__ _____ _,, cfm 

,__ _____ _..cfm 

2) Verify reheat coil operation range (full closed to full open) by turning room thermostat 

5 degrees F above ambient ______________________ _ 

With heating water system and boiler in operation providing design supply hot water 
temperature record the following: 

Design HW supply temperature deg F 

Actual HW supply temperature deg F 

AHU supply air temperature 

CAV supply air temperature 

______ degF 

______ degF 

Calculate coil capacity and compare to design: 

Design BTU/hr Actual ______ BTU/hr. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
23 0800-62 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5331 (Cont) 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-63 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5332 

NOTE: The Contracting Officer will select GAV terminals to be spot-checked during the functional 
performance test. 

1. Functional Performance Test: Subcontractor shall demonstrate operation of selected GAV boxes as 
per specifications including the following: 

a. Cooling with reheat GAV boxes: 

1) Verify GAV box response to room temperature set point adjustment. Turn thermostat to 
5 degrees F above ambient and measure maximum airflow. Turn thermostat to 5 degrees F 
below ambient and measure minimum airflow. (NOTE: airflow should not change) 

Setting Measured Design 

Maximum flow 

Minimum flow 

...._ _____ _. cfm 

...._ _____ __,cf m 

2) Verify reheat coil operation range (full closed to full open) by turning room thermostat 

5 degrees F above ambient _____________________ _ 

With heating water system and boiler in operation providing design supply hot water 
temperature record the following: 

Design HW supply temperature deg F 

Actual HW supply temperature 

AHU supply air temperature 

GAV supply air temperature 

______ degF 

______ degF 

______ degF 

Calculate coil capacity and compare to design: 

Design BTU/hr Actual ______ BTU/hr. 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
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Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5332 (Cont) 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-65 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5333 

NOTE: The Contracting Officer will select CAV terminals to be spot-checked during the functional 
performance test. 

1. Functional Performance Test: Subcontractor shall demonstrate operation of selected CAV boxes as 
per specifications including the following: 

a. Cooling with reheat CAV boxes: 

1) Verify CAV box response to room temperature set point adjustment. Turn thermostat to 
5 degrees F above ambient and measure maximum airflow. Turn thermostat to 5 degrees F 
below ambient and measure minimum airflow. (NOTE: airflow should not change) 

Maximum flow 

Minimum flow 

Setting Measured Design 
______ ]cfm 

______ ]cfm 

2) Verify reheat coil operation range (full closed to full open) by turning room thermostat 

5 degrees F above ambient _____________________ _ 

With heating water system and boiler in operation providing design supply hot water 
temperature record the following: 

Design HW supply temperature ______ deg F 

Actual HW supply temperature deg F 

AHU supply air temperature deg F 

CAV supply air temperature deg F 

Calculate coil capacity and compare to design: 

Design BTU/hr Actual ______ BTU/hr. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
23 0800-66 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5333 (Cont) 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-67 (Att. 2) 

=10903 



Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5334 

NOTE: The Contracting Officer will select CAV terminals to be spot-checked during the functional 
performance test. 

1. Functional Performance Test: Subcontractor shall demonstrate operation of selected CAV boxes as 
per specifications including the following: 

a. Cooling with reheat CAV boxes: 

1) Verify CAV box response to room temperature set point adjustment. Turn thermostat to 
5 degrees F above ambient and measure maximum airflow. Turn thermostat to 5 degrees F 
below ambient and measure minimum airflow. (NOTE: airflow should not change) 

Setting Measured Design 

Maximum flow 

Minimum flow 

.__ _____ _, cfm 

.__ ______ ]cfm 

2) Verify reheat coil operation range (full closed to full open) by turning room thermostat 

5 degrees F above ambient _____________________ _ 

With heating water system and boiler in operation providing design supply hot water 
temperature record the following: 

Design HW supply temperature deg F 

Actual HW supply temperature 

AHU supply air temperature 

CAV supply air temperature 

_____ degF 

______ degF 

______ degF 

Calculate coil capacity and compare to design: 

Design BTU/hr Actual ______ BTU/hr. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
23 0800-68 (Att. 2) 

10904 



Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5334 (Cont) 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-69 (Att. 2) 

10905 



Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5335 

NOTE: The Contracting Officer will select CAV terminals to be spot-checked during the functional 
performance test. 

1. Functional Performance Test: Subcontractor shall demonstrate operation of selected CAV boxes as 
per specifications including the following: 

a. Cooling with reheat CAV boxes: 

1) Verify CAV box response to room temperature set point adjustment. Turn thermostat to 
5 degrees F above ambient and measure maximum airflow. Turn thermostat to 5 degrees F 
below ambient and measure minimum airflow. (NOTE: airflow should not change) 

Setting Measured Design 

Maximum flow 

Minimum flow 
~-----~cfm 
~-----~cfm 

2) Verify reheat coil operation range (full closed to full open) by turning room thermostat 

5 degrees F above ambient _____________________ _ 

With heating water system and boiler in operation providing design supply hot water 
temperature record the following: 

Design HW supply temperature ______ deg F 

Actual HW supply temperature deg F 

AHU supply air temperature deg F 

CAV supply air temperature deg F 

Calculate coil capacity and compare to design: 

Design BTU/hr Actual ______ BTU/hr. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
23 0800-70 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5335 (Cont) 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-71 (Att. 2) 

10907 



Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5336 

NOTE: The Contracting Officer will select CAV terminals to be spot-checked during the functional 
performance test. 

1. Functional Performance Test: Subcontractor shall demonstrate operation of selected CAV boxes as 
per specifications including the following: 

a. Cooling with reheat CAV boxes: 

1) Verify CAV box response to room temperature set point adjustment. Turn thermostat to 
5 degrees F above ambient and measure maximum airflow. Turn thermostat to 5 degrees F 
below ambient and measure minimum airflow. (NOTE: airflow should not change) 

Setting Measured Design 

Maximum flow 

Minimum flow 

,___ _____ _. cfm 

,___ ______ ,]cfm 

2) Verify reheat coil operation range (full closed to full open) by turning room thermostat 

5 degrees F above ambient _____________________ _ 

With heating water system and boiler in operation providing design supply hot water 
temperature record the following: 

Design HW supply temperature deg F 

Actual HW supply temperature 

AHU supply air temperature 

CAV supply air temperature 

______ degF 

______ degF 

_____ degF 

Calculate coil capacity and compare to design: 

Design BTU/hr Actual ______ BTU/hr. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
23 0800-72 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist-CAV Terminals CAV-5336 (Cont) 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-73 (Att. 2) 

:10909 



Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5337 

NOTE: The Contracting Officer will select CAV terminals to be spot-checked during the functional 
performance test. 

1. Functional Performance Test: Subcontractor shall demonstrate operation of selected CAV boxes as 
per specifications including the following: 

a. Cooling with reheat CAV boxes: 

1) Verify CAV box response to room temperature set point adjustment. Turn thermostat to 
5 degrees F above ambient and measure maximum airflow. Turn thermostat to 5 degrees F 
below ambient and measure minimum airflow. (NOTE: airflow should not change) 

Setting Measured Design 

Maximum flow 

Minimum flow 
~-----~ 

~-----~ 

cf m 

cfm 

2) Verify reheat coil operation range (full closed to full open) by turning room thermostat 

5 degrees F above ambient _____________________ _ 

With heating water system and boiler in operation providing design supply hot water 
temperature record the following: 

Design HW supply temperature ______ deg F 

Actual HW supply temperature deg F 

AHU supply air temperature deg F 

CAV supply air temperature deg F 

Calculate coil capacity and compare to design: 

Design BTU/hr Actual ______ BTU/hr. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
23 0800-74 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5337 (Cont) 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-75 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5338 

NOTE: The Contracting Officer will select GAV terminals to be spot-checked during the functional 
performance test. 

1. Functional Performance Test: Subcontractor shall demonstrate operation of selected GAV boxes as 
per specifications including the following: 

a. Cooling with reheat GAV boxes: 

1) Verify GAV box response to room temperature set point adjustment. Turn thermostat to 
5 degrees F above ambient and measure maximum airflow. Turn thermostat to 5 degrees F 
below ambient and measure minimum airflow. (NOTE: airflow should not change) 

Maximum flow 

Minimum flow 

Setting Measured Design 

,__ _____ _, cfm 

,__ ______ ,]cfm 

2) Verify reheat coil operation range (full closed to full open) by turning room thermostat 

5 degrees F above ambient _____________________ _ 

With heating water system and boiler in operation providing design supply hot water 
temperature record the following: 

Design HW supply temperature deg F 

Actual HW supply temperature deg F 

AHU supply air temperature 

GAV supply air temperature 

______ degF 

______ degF 

Calculate coil capacity and compare to design: 

Design BTU/hr Actual ______ BTU/hr. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
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Attachment 2 

Functional Performance Test Checklist-GAV Terminals CAV-5338 (Cont) 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-77 (Att. 2) 

:10913 



Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5339 

NOTE: The Contracting Officer will select CAV terminals to be spot-checked during the functional 
performance test. 

1. Functional Performance Test: Subcontractor shall demonstrate operation of selected CAV boxes as 
per specifications including the following: 

a. Cooling with reheat CAV boxes: 

1) Verify CAV box response to room temperature set point adjustment. Turn thermostat to 
5 degrees F above ambient and measure maximum airflow. Turn thermostat to 5 degrees F 
below ambient and measure minimum airflow. (NOTE: airflow should not change) 

Maximum flow 

Minimum flow 

Setting Measured Design 

~-----~cfm 
,__ _____ ~cfm 

2) Verify reheat coil operation range (full closed to full open) by turning room thermostat 

5 degrees F above ambient ______________________ _ 

With heating water system and boiler in operation providing design supply hot water 
temperature record the following: 

Design HW supply temperature ______ deg F 

Actual HW supply temperature deg F 

AHU supply air temperature deg F 

CAV supply air temperature deg F 

Calculate coil capacity and compare to design: 

Design BTU/hr Actual ______ BTU/hr. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
23 0800-78 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist- CAV Terminals CAV-5339 (Cont) 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Signature and Date 

Commissioning of HVAC 
23 0800-79 (Att. 2) 

1.0915 



Attachment 2 

Functional Performance Test Checklist-Air Handling Unit HVA-5321 

1. Functional Performance Test: Subcontractor shall verify operation of air handling unit as per 
specification including the following: 

a. Ensure that a slight negative pressure exists on inboard side of the outside air dampers 
throughout the operation of the dampers. 

b. The following shall be verified supply fan operating mode is initiated: 

1) All dampers in normal position prior to fan start. ----------------

2) All valves in normal position prior to fan start. -----------------

3) System safeties allow start if safety conditions are met. -------------

4) CAV fan controller shall "soft-start" fan. ------------------

5) Modulate all CAV boxes to minimum air flow and verify that the static pressure does not 
exceed the high static pressure shutdown setpoint. 

6) Return all CAV boxes to auto. ---------------------

c. Occupied mode of operation: 

1) Outside air damper at minimum position. ------------------

2) Chilled water control valve modulating to maintain leaving air temperature set point. 

Setpoint deg F Actual deg F. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Commissioning of HVAC 
23 0800-80 (Att. 2) 
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Attachment 2 

Functional Performance Test Checklist-Air Handling Unit HVA-5321 (Cont) 

3) Hot water control valve modulating to maintain leaving air temperature set point. 

Setpoint deg F Actual deg F. 

4) Heat recovery control valve modulating to maintain leaving air temperature set point. 

Setpoint deg F Actual deg F. 

5) Fan CAV controller receives signal from duct static pressure sensor and modulates fan to 
maintain supply duct static pressure set point. 

Setpoint inches-wg Actual inches-wg. 

d. The following shall be verified when the supply fan off mode is initiated: 

1) All dampers in normal position. ----------------------

2) All valves in normal position. -----------------------

3) Fan de-energizes. --------------------------

e. Verify the chilled water coil control valve operation by setting all CAV's to maximum and minimum 
cooling. 

Maximum Cooling: 

Supply air temperature ______ deg F Verify cooling valve operation _____ _ 

Minimum Cooling: 

Supply air temperature deg F Verify cooling valve operation _____ _ 

f. Verify safety shut down initiated by low temperature protection thermostat. _______ _ 

g. Verify occupancy schedule is programmed into time. Clock/UMCS __________ _ 
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Attachment 2 

Functional Performance Test Checklist-Air Handling Unit HVA-5321 (Cont) 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 
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Attachment 2 

Functional Performance Test Checklist-Air Handling Unit HVA-5322 

1. Functional Performance Test: Subcontractor shall verify operation of air handling unit as per 
specification including the following: 

a. Ensure that a slight negative pressure exists on inboard side of the outside air dampers 
throughout the operation of the dampers. Modulate OA, RA, and EA dampers from fully open to 

fully closed positions. --------------------------

b. The following shall be verified supply fan operating mode is initiated: 

1) All dampers in normal position prior to fan start. ---------------

2) All valves in normal position prior to fan start. ----------------

3) System safeties allow start if safety conditions are met. -------------

4) CAV fan controller shall "soft-start" fan. ------------------

5) Modulate all CAV boxes to minimum air flow and verify that the static pressure does not 
exceed the high static pressure shutdown setpoint. --------------

6) Return all CAV boxes to auto. ---------------------

c. Occupied mode of operation: 

1) Outside air damper at minimum position. ------------------

2) Return air damper open. -----------------------

3) Chilled water control valve modulating to maintain leaving air temperature set point. 

Setpoint deg F Actual deg F. 
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Attachment 2 

Functional Performance Test Checklist-Air Handling Unit HVA-5322 (Cont) 

4) Hot water control valve modulating to maintain leaving air temperature set point. 

Setpoint deg F Actual deg F. 

d. The following shall be verified when the [supply fan off] [supply and return fans off] mode is 
initiated: 

1) All dampers in normal position. ---------------------

2) All valves in normal position. ----------------------

3) Fan de-energizes. -------------------------

e. Verify the chilled water coil control valve operation by setting all CAV's to maximum and minimum 
cooling. 

Maximum Cooling: 

Supply air temperature ______ deg F Verify cooling valve operation _____ _ 

Minimum Cooling: 

Supply air temperature deg F Verify cooling valve operation _____ _ 

f. Verify safety shut down initiated by low temperature protection thermostat. _______ _ 

g. Verify occupancy schedule is programmed into time. Clock/UMCS __________ _ 
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Attachment 2 

Functional Performance Test Checklist-Air Handling Unit HVA-5322 (Cont) 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 
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Attachment 2 

Functional Performance Test Checklist-Air Handling Unit HVA-5324 

1. Functional Performance Test: Subcontractor shall verify operation of air handling unit as per 
specification including the following: 

a. The following shall be verified supply fan operating mode is initiated: 

1) All dampers in normal position prior to fan start. ----------------

2) All valves in normal position prior to fan start. -----------------

3) System safeties allow start if safety conditions are met. ____________ _ 

b. The following shall be verified when the supply fan off mode is initiated: 

1) All valves in normal position. -----------------------

2) Fan de-energizes. --------------------------

c. Verify the chilled water coil control valve operation by setting thermostat to maximum cooling. 

Maximum Cooling: 

Supply air temperature ______ deg F Verify cooling valve operation _____ _ 

Minimum Cooling: 

Supply air temperature ______ deg F Verify cooling valve operation _____ _ 

d. Verify the natural gas burner operation by setting thermostat to maximum heating. 

Maximum Heating: 

Supply air temperature ______ deg F Verify control valve operation ______ _ 

Minimum Heating: 

Supply air temperature ______ deg F Verify control valve operation _____ _ 

2. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 
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Attachment 2 

Functional Performance Test Checklist- Packaged Air-Cooled Chiller CWR-5201 

1. Functional Performance Test: Subcontractor shall demonstrate operation of chilled water system as 
per specifications including the following: 

a. Start building air handler to provide load for chiller. Activate controls system chiller start 
sequence as follows. 

1) Start chilled water pump and establish chilled water flow. Verify chiller-chilled water proof-of
flow switch operation. ------------------------

2) Verify control system energizes chiller start sequence. ____________ _ 

3) Verify chiller senses chilled water temperature above set point and control system activates 
chiller start. 

Setpoint Actual ______ deg F. 

4) Verify functioning of "soft start" sequence. -----------------

5) Verify and record chiller data per 2, 3 and 4 below on fully loaded chiller. ______ _ 

6) Shut off air handling equipment to remove load on chilled water system. Verify chiller 
shutdown sequence is initiated and accomplished after load is removed. ______ _ 

7) Restart air handling equipment one minute after chiller shut down. Verify chiller restart 

sequence. ----------------------------
2. Verify chiller inlet/outlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 

Report, chiller design conditions, and chiller manufacturer's performance data. 

Chiller inlet pressure (psig) 

Chiller inlet pressure (psig) 

Chiller outlet pressure (psig) 

Chiller outlet pressure (psig) 

Chiller flow rate (gpm) 

Design TAB Test Actual 

3. Verify chiller amperage each phase and voltage phase-to-phase and phase - to-ground. 

Motor F/L Amps 

Amperage 

Voltage 

Voltage 

Phase 1 

Ph1-Ph2 

Ph1-gnd 
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Attachment 2 

Functional Performance Test Checklist- Packaged Air-Cooled Chiller CWR-5201 (Cont) 

4. 

a. Record the following information: 

Ambient dry bulb temperature 

Entering chilled water temperature 
------- deg F 

------- deg F 
Leaving chilled water temperature deg F 

Design 

--------deg F. 

--------deg F. 

--------deg F. 

b. Calculate chiller load at ambient conditions and compare to chiller rated capacity from 
manufacturer's literature. 

Calculated _______ Ton Rated _______ Ton. 

5. Check and report unusual vibration, noise, etc. 

6. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 
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Attachment 2 

Functional Performance Test Checklist- Packaged Air-Cooled Chiller CWR-5202 

1. Functional Performance Test: Subcontractor shall demonstrate operation of chilled water system as 
per specifications including the following: 

a. Start building air handler to provide load for chiller. Activate controls system chiller start 
sequence as follows. 

1) Start chilled water pump and establish chilled water flow. Verify chiller-chilled water proof-of
flow switch operation. ------------------------

2) Verify control system energizes chiller start sequence. 

3) Verify chiller senses chilled water temperature above set point and control system activates 
chiller start. 

Setpoint ______ degF Actual -------deg F. 

4) Verify functioning of "soft start" sequence. -----------------

5) Verify and record chiller data per 2, 3 and 4 below on fully loaded chiller. ______ _ 

6) Shut off air handling equipment to remove load on chilled water system. Verify chiller 
shutdown sequence is initiated and accomplished after load is removed. ______ _ 

7) Restart air handling equipment one minute after chiller shut down. Verify chiller restart 

sequence. ----------------------------
2. Verify chiller inlet/outlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 

Report, chiller design conditions, and chiller manufacturer's performance data. 

Chiller inlet pressure (psig) 

Chiller inlet pressure (psig) 

Chiller outlet pressure (psig) 

Chiller outlet pressure (psig) 

Chiller flow rate (gpm) 

Design TAB Test Actual 

3. Verify chiller amperage each phase and voltage phase-to-phase and phase - to-ground. 

Motor F/L Amps 

Amperage 

Voltage 

Voltage 

Phase 1 

Ph1-Ph2 

Ph1-gnd 
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Attachment 2 

Functional Performance Test Checklist- Packaged Air-Cooled Chiller CWR-5202 (Cont) 

4. 

a. Record the following information: 

Ambient dry bulb temperature 

Entering chilled water temperature 

______ degF 

_______ deg F 

Leaving chilled water temperature deg F 

Design 

________ degF. 

________ deg F. 

________ deg F. 

b. Calculate chiller load at ambient conditions and compare to chiller rated capacity from 
manufacturer's literature. 

Calculated _______ Ton Rated _______ Ton. 

5. Check and report unusual vibration, noise, etc. 

6. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 
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Attachment 2 

Functional Performance Test Checklist- Packaged Air-Cooled Chiller CWR-5203 

1. Functional Performance Test: Subcontractor shall demonstrate operation of chilled water system as 
per specifications including the following: 

a. Start building air handler to provide load for chiller. Activate controls system chiller start 
sequence as follows. 

1) Start chilled water pump and establish chilled water flow. Verify chiller-chilled water proof-of
flow switch operation. ------------------------

2) Verify control system energizes chiller start sequence. ____________ _ 

3) Verify chiller senses chilled water temperature above set point and control system activates 
chiller start. 

Setpoint Actual ______ deg F. 

4) Verify functioning of "soft start" sequence. -----------------

5) Verify and record chiller data per 2, 3 and 4 below on fully loaded chiller. ______ _ 

6) Shut off air handling equipment to remove load on chilled water system. Verify chiller 
shutdown sequence is initiated and accomplished after load is removed. ______ _ 

7) Restart air handling equipment one minute after chiller shut down. Verify chiller restart 

sequence. ----------------------------
2. Verify chiller inlet/outlet pressure reading, compare to Testing, Adjusting, and Balancing (TAB) 

Report, chiller design conditions, and chiller manufacturer's performance data. 

Chiller inlet pressure (psig) 

Chiller inlet pressure (psig) 

Chiller outlet pressure (psig) 

Chiller outlet pressure (psig) 

Chiller flow rate (gpm) 

Design TAB Test Actual 

3. Verify chiller amperage each phase and voltage phase-to-phase and phase - to-ground. 

Motor F/L Amps 

Amperage 

Voltage 

Voltage 

Phase 1 

Ph1-Ph2 

Ph1-gnd 
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Attachment 2 

Functional Performance Test Checklist- Packaged Air-Cooled Chiller CWR-5203 (Cont) 

4. 

a. Record the following information: 

Ambient dry bulb temperature 

Entering chilled water temperature 

Leaving chilled water temperature 

------- deg F 
_______ deg F 

_______ deg F 

Design 

________ deg F. 

________ deg F. 

________ deg F. 

b. Calculate chiller load at ambient conditions and compare to chiller rated capacity from 
manufacturer's literature. 

Calculated _______ Ton Rated _______ Ton. 

5. Check and report unusual vibration, noise, etc. 

6. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 
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Attachment 2 

Functional Performance Test Checklist- Hot Water Boiler BHW-5101 

1. Functional Performance Test: Subcontractor shall demonstrate operation of hot water system as per 
specifications including the following: 

a. Start building heating equipment to provide load for boiler. Activate controls system boiler start 
sequence as follows. 

1) Start hot water pump and establish hot water flow. Verify boiler hot water proof-of-flow switch 

operation. -----------------------------

2) Verify control system energizes boiler start sequence. 

3) Verify boiler senses hot water temperature below set point and control system activates boiler 
start. 

Setpoint ______ degF. 

2. Verify boiler inlet/outlet pressure reading, compare to Test and Balance (TAB) Report, boiler design 
conditions, and boiler manufacturer's performance data. 

3. 

Boiler inlet water temperature (deg F) 

Boiler outlet water temperature (deg F) 

Boiler outlet pressure (psig) 

Boiler flow rate (gpm) 

Flue-gas temperature at boiler outlet (deg F) 

Percent carbon dioxide in flue-gas 

Draft at boiler flue-gas exit (inches-wg) 

Stack emission pollutants concentration 

Fuel type 

Combustion efficiency 

a. Record the following information: 

Design System Test Actual 

Ambient dry bulb temperature to determine reset schedule ___________ deg F. 

Building entering hot water temperature psig. 

Building leaving hot water temperature psig. 

4. Verify temperatures in item 3 are in accordance with the reset schedule. ----------
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Attachment 2 

Functional Performance Test Checklist- Hot Water Boiler BHW-5101 (Cont) 

5. Verify proper operation of boiler safeties. 

a. Low water: 

b. Water flow: 

c. Flame failure: 

d. Pilot failure: 

e. Pre- and post-purge failure: 

f. Pressure relief: 

g. High temperature: 

6. Shut off building heating equipment to remove load on hot water system. Verify boiler shutdown 
sequence is initiated and accomplished after load is removed. --------------

7. Check and report unusual vibration, noise, etc. 

8. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 
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Attachment 2 

Functional Performance Test Checklist- Hot Water Boiler BHW-5102 

1. Functional Performance Test: Subcontractor shall demonstrate operation of hot water system as per 
specifications including the following: 

a. Start building heating equipment to provide load for boiler. Activate controls system boiler start 
sequence as follows. 

1) Start hot water pump and establish hot water flow. Verify boiler hot water proof-of-flow switch 

operation. -----------------------------

2) Verify control system energizes boiler start sequence. 

3) Verify boiler senses hot water temperature below set point and control system activates boiler 
start. 

Setpoint ______ degF. 

2. Verify boiler inlet/outlet pressure reading, compare to Test and Balance (TAB) Report, boiler design 
conditions, and boiler manufacturer's performance data. 

3. 

Boiler inlet water temperature (deg F) 

Boiler outlet water temperature (deg F) 

Boiler outlet pressure (psig) 

Boiler flow rate (gpm) 

Flue-gas temperature at boiler outlet (deg F) 

Percent carbon dioxide in flue-gas 

Draft at boiler flue-gas exit (inches-wg) 

Stack emission pollutants concentration 

Fuel type 

Combustion efficiency 

a. Record the following information: 

Design System Test Actual 

Ambient dry bulb temperature to determine reset schedule ___________ deg F. 

Building entering hot water temperature psig. 

Building leaving hot water temperature psig. 

4. Verify temperatures in item 3 are in accordance with the reset schedule. 
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Attachment 2 

Functional Performance Test Checklist- Hot Water Boiler BHW-5102 (Cont) 

5. Verify proper operation of boiler safeties. 

a. Low water: 

b. Water flow: 

c. Flame failure: 

d. Pilot failure: 

e. Pre- and post-purge failure: 

f. Pressure relief: 

g. High temperature: 

6. Shut off building heating equipment to remove load on hot water system. Verify boiler shutdown 
sequence is initiated and accomplished after load is removed.--------------

?. Check and report unusual vibration, noise, etc. 

8. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 
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Attachment 2 

Functional Performance Test Checklist- HVAC Control system 

NOTE: The Contracting Officer will select HVAC control systems to undergo functional performance 
testing. Perform this test simultaneously with FPT for AHU or other controlled equipment. 

1. Functional Performance Test: Subcontractor shall verify operation of HVAC controls by performing 
the Performance verification Test (PVT) test for that system. Subcontractor to provide blank PVT test 
procedures previously done by the controls Subcontractor. 

2. Verify interlock with BAS system. -----------------------

3. Verify all required 1/0 points function from the BAS system. ---------------

4. Certification: We the undersigned have witnessed the Performance verification Test and certify that 
the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOD Representative (Optional) 
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Attachment 2 

Functional Performance Test Checklist- Energy Recovery System 

1. Functional Performance Test: Subcontractor shall demonstrate operation of energy recovery system 
as per specifications including the following: 

a. Start equipment to provide energy source for recovery system. 

1) Verify energy source is providing recoverable energy.--------------

2) Verify recovery system senses available energy and activates. 

2. Verify recovery system inleUoutlet readings, compare to design conditions and manufacturer's 
performance data. 

Primary loop inlet temperature (deg F) 

Primary loop outlet temperature (deg F) 

Primary loop flow rate (gmp) 

Secondary loop inlet temperature (deg F) 

Secondary loop outlet temperature (deg F) 

Secondary loop flow rate (gpm 

Primary loop energy (BTU/hr) 

Secondary loop energy (BUT/hr) 

Design Actual 

3. Verify that recovery system deactivates longer available. ----------------

4. Check and report unusual vibration, noise, etc. 
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Attachment 2 

Functional Performance Test Checklist- Energy Recovery System 

5. Certification: We the undersigned have witnessed the above functional performance tests and certify 
that the item tested has met the performance requirements in this section of the specifications. 

Subcontractor's Mechanical Representative 

Subcontractor's Electrical Representative 

Subcontractor's TAB Representative 

Subcontractor's Controls Representative 

LANL Commissioning Agent 

FOO Representative (Optional) 
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60239831-SPEC-001, Rev. 0 

END OF SECTION 

Signature and Date 

Commissioning of HVAC 
23 0800-99 (Att. 2) 

10935 



PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 1123 

FACILITY NATURAL-GAS PIPING 

A. Building gas piping system (above grade) downstream of the site low pressure 
gas regulator station. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 4444, "Offsite Welding & Joining Requirements." 

E. Section 01 4455, "Onsite Welding & Joining Requirements." 

F. Section 09 9100, "Painting." 

G. Section 22 0529, "Hangers and Supports for Plumbing Piping and Equipment." 

H. Section 22 0548, "Vibration and Seismic Controls for Plumbing Piping and 
Equipment." 

I. Section 22 0554," Identification for Plumbing, HVAC, and Fire Piping and 
Equipment." 

J. Section 22 0813, "Testing Piping Systems." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog data on pipe materials, pipe fittings, valves, pipe coating, and 
accessories. 

2. Certification of welders and qualified welding procedure per Section 01 
4444, "Offsite Welding & Joining Requirements" and Section 01 4455, 
"Onsite Welding & Joining Requirements." 

1.5 QUALITY ASSURANCE 

A. Work identified in this section shall be in accordance with Section 01 4000, 
"Quality Requirements." 

B. Welders Certification and Qualified Procedure Standards 

1. Interior Steel Pipe: ASME Boiler and Pressure Vessel Code (B&PV) 
(Section IX). 

C. Materials and work performed shall be in accordance with NFPA 54, UPC, UMC 
and ASME B31.8. 
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PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 STEEL PIPING, ABOVE GRADE 

A. Pipe: Standard wall, black steel, ASTM A53, ASTM B36.10, ASTM A 106. 
Welded for pipe sizes above 2 inches, threaded for pipe sizes 2 inches or less. 

B. Pipe Fittings: Class 150 or standard wall 

1. For pipes 2 inch and smaller: Malleable iron, black steel threaded type, 
ASME B16.3, ASTM 197; threads per ASME B1 .20.1 

2. For pipes greater than 2 inch: Factory made wrought steel butt welding 
type, ASME B16.9, MSS SP-75. 

2.3 PLUG VALVES, ABOVE GRADE 

A. Manufacturer: A.Y. McDonald, Series 10685B. 

B. Valve: Cast iron body, Female Iron Pipe threaded ends to suit piping, bronze 
plug style, flat head wrench operated, minimum 100 psig working pressure. 
Manufactured in accordance with ASME B16.33, threads per ASME B1 .20.1. 

2.4 TEST PLUG (PETE'S PLUG) 

A. Manufacturer: Peterson Equipment Co., part number 100. 

B. 1/4 inch NPT, brass body, neoprene core, rated for 500 psig, complete with 
sealing cap and gasket, to receive 1/8 inch O.D. probe. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Furnish, install, and inspect gas piping in accordance with NFPA 54. 

B. Do not run gas piping below buildings, structures, or in crawl spaces. 

C. Do not run gas piping under walks and equipment pads adjacent to building. If 
this is unavoidable, sleeve line and vent as required. 

D. Install piping to conserve building space and coordinate installation with other 
trades to optimize the space for all services. Provide clearance for access to 
valves and fittings. 

E. Pressure test piping in accordance with Section 22 0813, "Testing Piping 
Systems." 

F. Label piping in accordance with Section 22 0554, "Identification for Plumbing, 
HVAC, and Fire Piping and Equipment." 

G. Paint outside gas regulator piping, valves, and appurtenances above ground to 
match building exterior. Refer to Section 09 9100, "Painting." 

H. Support piping in accordance with Section 22 0529, "Hangers and Supports for 
Plumbing Piping and Equipment." 
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I. Seismically brace piping in accordance with Section 22 0548, "Vibration and 
Seismic Controls for Plumbing, Piping and Equipment." 

J. Use threaded joints for above grade piping 2 inches and smaller and butt-welded 
joints for piping above 2 inches. 

K. Sleeve and caulk pipes penetrating exterior walls or interior bearing walls. 
Provide waterproof installation for exterior walls. Provide UUFM approved 
through-penetration firestop system when penetrating fire-rated barriers (walls, 
floors, etc.). 

L. Natural Gas pipe purging requirements: 

1. Purged fuel gases shall be directly vented to a safe location outdoors, 
away from personnel and ignition sources. This may be accomplished 
through permanent piping or temporary piping or hosing. 

2. If it is not possible to vent purged gases outdoors, the following conditions 
must be met: 

a. Purging activity must be approved by the LANL Fire Marshal 
based on a documented justification detailing why outdoor venting 
is not possible and Integrated Work Document (IWD). 

b. Gas concentration in the space to which the purge is vented shall 
be maintained at no more than 25% of the Lower Explosive Limit 
(LEL). For natural gas, the LEL is a concentration of 5% in air or 
50,000 ppm. Therefore a maximum concentration of 12,500 ppm 
is allowed for natural gas. The concentration may be controlled by 
providing adequate ventilation or by limiting the amount of purge 
gas. 

c. Combustible gas detectors shall be used during the purging 
operation to monitor the gas concentration. 

d. Non-essential personnel shall be evacuated from the vicinity 
(including adjacent spaces) during the purging operation. 

e. Ignition sources in the purging space shall be controlled or 
eliminated. 

M. Vent ports shall be covered with metallic screens or other type of device to inhibit 
exhaust ports being blocked by environmental phenomenon (e.g., insect nests). 
Screens/covers must not inhibit the flow capacity of the vent valve. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 23 1123, Rev. 3, dated 
March 31, 2010. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 2113 

HYDRONIC PIPING 

A. Site and building pipe materials, fittings, valves, and accessories for heating 
water, chilled water, process cooling water, heat recovery water, equipment 
drains, and overflow piping. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 4444, "Offsite Welding & Joining Requirements." 

E. Section 01 4455, "Onsite Welding & Joining Requirements." 

F. Section 22 0529, "Hangers and Supports for Plumbing Piping and Equipment." 

G. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

H. Section 22 0554, "Identification for Plumbing, HVAC, and Fire Piping Equipment." 

I. Section 22 0713, "Plumbing and HVAC Insulation." 

J. Section 22 0813, "Testing Piping Systems." 

K. Section 23 2500, "HVAC Water Treatment." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Catalog data on pipe materials, fittings, valves, and accessories. 

B. Installation instructions for all purchased components with manufacturer model 
numbers. 

C. Welding procedures and qualifications. 

D. Certifications of welders and qualified welding procedures per Section 01 4444, 
"Offsite Welding & Joining Requirements" and Section 01 4455, "Onsite Welding 
& Joining Requirements." 

E. For components not listed in ASME B31.9, Table 926.1, one of the following 
must be provided by the manufacturer to substantiate pressure safety 
compliance: 

1. Engineering calculation(s). 
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2. Experimental stress analysis, such as described in Appendix 6 in Section VIII, 
Division 2 of the ASME Boiler and Pressure Vessel (B&PV) Code. 

3. Proof test in accordance with UG-101 in Section VIII, Division 1 of the 
ASME B&PV Code. 

1.5 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Steel Support Welding: Qualify processes and operators according to 
AWS 01 .1/D1 .1 M, Structural Welding Code - Steel. 

C. All piping shall be fabricated, welded, erected, inspected, examined, and tested 
in accordance with this specification and ASME 831.9, Building Services Piping. 

D. Welders Certification and Qualified Procedure Standards shall be in accordance 
with Section IX of ASME B&PV Code and Sections 01 4444 and 01 4445. 

E. Valve Identification: Manufacturer's name and pressure rating shall be marked 
on the valve body. 

F. Subcontractor shall use listed components unless calculations are provided in 
accordance with ASME requirements for unlisted components. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 HEATING WATER PIPING (SERVICE UP TO 250 °F) 

A. Pipe: Black steel, ASTM A53 Type S Grade A, standard wall. 

1. Fittings: Black steel, ASTM A234, Grade WPS, butt welded type, ASME 
816.9, standard wall, or Class 150 malleable iron threaded type, ASME 
816.3. 

2. Joints: Welded for pipe sizes greater than 2 in. and threaded for pipe 
sizes 2 in. and under. Threading per ASME 8. 

8. Copper Tubing: ASTM 888, Type L, hard drawn or annealed UNS C12200 for 
pipe sizes 2 in. and under. 

1. Fittings: ASME 816.22, UNS C12200 wrought copper and copper alloy, 
solder joint. 

2. Joints: Solder, ASTM 832 Grade Sb5, 95-5 tin-antimony, or Grade Sn95 
tin and silver, with melting range 430 to 535 °F. 

2.3 CHILLED WATER, PROCESS COOLING WATER, AND HEAT RECOVERY WATER 
PIPING 

A. Pipe: Black steel, ASTM A53, Type S Grade A, standard wall. 

1. Fittings: Black steel, ASTM A234, Grade WPS, butt welded type, 
ASME 816.9, standard wall, or Class 150 malleable iron threaded type, 
ASME 816.3. 
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2. Joints: Welded for pipe sizes greater than 2 in., threaded for pipe sizes 
2 in. and under. 

B. Copper Tubing: ASTM B88, Type L, hard drawn or annealed UNS C12200 for 
pipe sizes 2 in. and under. 

1. Fittings: ASME B16.22, UNS C12200 wrought copper and copper alloy, 
solder joint. 

2. Joints: Solder, ASTM B32 Grade Sb5, 95-5 tin-antimony, or Grade Sn95 
tin and silver, with melting range 430 to 535 °F. 

2.4 EQUIPMENT DRAINS AND OVERFLOWS 

A Pipe: galvanized cast iron, or ASTM A53 Type 2, Grade A standard wall. 

1. Fittings: ASTM A338 Galvanized cast iron, or ASME B 16.3 Class 150 
malleable iron. 

2. Joints: Threaded. 

B. Copper Tubing: ASTM B88, Type L, hard drawn, UNS C12200. 

1. Fittings: ASME B16.22, wrought copper and copper alloy, solder joint. 

2. Joints: Solder, ASTM B32, Grade Sb5, 95-5 tin-antimony, or Grade Sn95 
tin and silver, with melting range 430 to 535 °F. 

2.5 UNIONS, FLANGES, AND COUPLINGS 

A Unions for pipe 2 in. and under. 

1. Copper Tubing: ASME B16.22, UNS 12200 wrought copper, solder joint. 
2. Ferrous Piping: ASME B16.39, Class 150, malleable iron treaded . 

B. Flanges for pipe over 2 in. 

1. Copper Tubing: ASME B16.24, Class 150, bronze. 
2. Ferrous Piping: Forged Steel, ASME B16.5, Class 150. 
3. Gaskets: 1/16 in. thick preformed neoprene. Comply with ASME B16.21, 

Class 150. 

C. Dielectric Connections. 

1. Union with galvanized or plated steel threaded end, copper solder end, 
and water impervious isolation barrier. 

2.6 VALVES 

A Ball Valves up to 2 in. 

1. Manufacturer: Nibco, Series 585-70. 

2. MSS SP-110, 600 psi non-shock cold working pressure, bronze, two 
piece body, chrome plated brass ball, full port, teflon seats and stuffing 
box ring, blowout proof stem, lever handle, solder or threaded ends to suit 
piping. 

B. Butterfly Valves over 2 in. 

1. Manufacturer: Nibco, Series LD 2000. 

2. MSS SP-67, 200 psi non-shock cold water working pressure, ductile iron 
body, aluminum bronze disc, resilient replaceable EPDM seat, lug style, 
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extended neck, lever handle, for use between Class 125/150 flanges. 
Furnish chain-wheel operators for valves 6 in. and larger mounted over 
8 ft above floor. 

C. Plug Valves. 

1. MSS SP-78, tapered plug valve, Class 125, iron body, water service, 
square head or tee handle, with female NPT threaded or flanged ends to 
suit piping. 

D. Globe Valve 

1. Manufacturer: Nibco T-211-B 

2. MSS SP-80, globe valve, Class 125, bronze or iron body, water service, 
with female NPT threaded or flanged ends to suit piping. 

E. Gate Valve 

1. Manufacturer: Nibco TH-113-HC 

2. MSS SP-80, gate valve, Class 125, bronze, non-rising stem, solid wedge, 
hand wheel, female threaded hose thread with cap end connection. 

2.7 CHECK VALVES 

A. Sizes up to 2 in. 

1. Manufacturer: Nibco T-433-B or S-433-B. 

2. MSS SP-80, Class 150, bronze, horizontal swing, y-pattern, renewable 
seat and disc. Solder or threaded ends to suit piping. 

B. Sizes over 2 in. 

1. Manufacturer: Nibco F-918-B. 

2. MSS SP-71 Type 1, Class 125, cast iron body, fluid to 450 °F, bolted 
bonnet, horizontal swing, renewable disc seal and seat, flanged end. 

2.8 BALANCING VALVES 

A. Manufacturer: Bell and Gossett, Circuit Setter Model CB 

B. Sizes up to and including 2 in: Threaded or Solder connections. 

1. Bronze body, brass ball construction with differential read out ports and 
drain/purge ports, 300 psig rating at 250 °F, with memory stop features 
and calibrated nameplate. 

C. Sizes above 2 in: Flanged or Grooved connections. 

1. Ductile iron or heavy-duty cast iron body, brass ball construction with 
differential read out ports and drain/purge ports, minimum 175 psig rating 
at 250 °F, with memory stop features and calibrated nameplate. 

D. Submit certification of unlisted component in accordance with ASME B31 .9, 
Section 904.7.2, as listed in Paragraph 1.4E of this specification. 

2.9 PRESSURE GAUGES 

A. Shall comply with Engineering Standards Manual Chapter 17 11 .K. 

B. Manufacturer: Ashcroft, Type 1279 or 1009 (Stainless Steel) 
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C. ASME B40.100, Accuracy Grade 1A, maximum plus or minus 1 percent full scale 
accuracy, minimum 4-1/2-in. dial, glycerin filled, phosphor bronze bourdon tube, 
1/4-in. NPT brass bottom connection, phenolic case. Furnish with ball valve. 

1. Range: See drawings. 

2.10 THERMOMETER 

A. ASME B40.200, Grade A, maximum plus or minus 1 percent full scale accuracy, 
bimetal thermometer, mercury free, minimum 4-in. dial, stainless steel case, all 
angle direct mount, with standard connection and stem length to suit piping. 

1. Range: See drawings. 

2.11 STRAINERS 

A. Submit certification of unlisted component in accordance with ASME B31.9, 
Section 904.7.2, as listed in Paragraph 1.4E of this specification. 

B. Sizes up to 2 in. 

1. Manufacturer: Watts Series 777. 

2. Bronze body, Y-type, screwed or soldered ends, 20 mesh stainless steel 
screen, for water service-WOG (non-shock) 400 psi at 210 °F. 

3. Provide line size (size of blow-off outlet in strainer body) full port ball 
valve with 3/4-in. national standard hose thread outlet fitting and brass 
cap/chain. Secure chain to strainer/ball valve assembly. 

a. Hose cap: Jones Stephens Corp., Part No. G20-056. 

C. Sizes above 2 in. 

1. Manufacturer: Watts Series 77F-D. 

2. Class 125, cast iron body, Y-type, B16.1, flanged ends, stainless steel 
standard screen, for water service-WOG (non-shock) 200 psi at 150 °F. 

3. Provide line size (size of blow-off outlet in strainer body) full port ball 
valve with a brass plug. 

2.12 TEST PLUGS (PETE'S PLUG) 

A. 1/4-in. NPT, brass body, neoprene core, 1,000 psig maximum rating at minus 
20 to 140 °F, 500 psig maximum rating at 200 °F, complete with sealing cap and 
gasket, to receive 1/8 in. OD probe. 

1. Provide extra long (XL) plug when pipe insulation exceeds 1 in. thickness. 

2.13 RELIEF VALVE 

A. Manufacturer: Kunkle, Model 912. 

B. Bronze body, brass trim, ASME Section VIII (UV) rated for liquid service, 
maximum pressure and temperature rating 300 psig and 406 °F. 

1. Size: 1/2-in. inlet, 3/4-in. outlet. 
2. Set Pressure: see drawings. 
3. Orifice: 0.1213 dia. 
4. Capacity: 645 gpm. 
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2.14 EXPANSION TANK 

A. Manufacturer: Amtrol, Model AX, ASME coded. 

8. Vertical flow mount tank with removable and replaceable butyl rubber bladder, 
steel shell, rated for 150 psig and 240 °F and factory precharged to 12 psig. 
Manufacturer's "Optional Seismic Restraints" shall be included. 

1. Tank & Acceptance Volume: See drawings. 

C. ASME code stamped for Section VIII of the ASME Boiler and Pressure Vessel 
Code Section VIII, Division 1. Provide NBIC registration and number. 

2.15 AIR VENT 

A. Manufacturer: Bell and Gossett, Model No. 87. 

8. Automatic float type with overflow connection, brass, rated for 150 psi and 
240 °F. 

2.16 TANGENTIAL-TYPE AIR SEPARATORS 

A. Manufacturer: Amtrol, Model AS-L. 

8. Tank: Welded steel; ASME constructed and labeled for 125-psig minimum 
working pressure and 350 deg F maximum operating temperature. 

C. Air Collector Tube: Perforated stainless steel, constructed to direct released air 
into expansion tank. 

D. Tangential Inlet and Outlet Connections: Threaded for NPS 2 and smaller; 
flanged or grooved connections for NPS 2-1/2 and larger. 

E. Slowdown Connection: Threaded. 

F. Size: See drawings. 

G. ASME Boiler and Pressure Vessel Section 8, Division 1 stamped. Provide NBIC 
registration and number. 

2.17 PRESSURE REDUCING VALVE 

A. Manufacturer: Bell and Gossett, Model FB-38TU. 

8. Brass body, factory setting 12 psig, adjustable range 10-25 psig, removable 
strainer, low inlet pressure check valve, W' NPT union and %" sweat 
connections. 

2.18 FLEXIBLE CONNECTORS 

A. Bronze Braided Hose: Copper pipe sizes 2 in and smaller, Bronze hose and 
braid with female copper sweat ends, minimum end to end length of 18 in. 

8. Double sphere flexible connectors: Pipe sizes 2-1/2 in. and larger, EPDM 
reinforced with Kevlar, double sphere rated for minimum 215 psig at 250 °F, with 
Class 150 floating flanges on both ends. 

C. Single sphere flexible connectors: Iron pipe sizes 2 in. and smaller, EPDM 
reinforced with Kevlar, single sphere rated for minimum 215 psig at 250 °F, with 
threaded ductile iron fittings on both ends. 

D. Submit certification of unlisted component in accordance with ASME 831.9, 
Section 904.7.2, as listed in Paragraph 1.4E of this specification. 
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PART 3 EXECUTION 

3.1 PREPARATION 

A. Ream pipe and tube ends. Remove burrs. 

8. Remove scale and dirt on inside and outside before assembly. 

C. Prepare piping connections to equipment with flanges or unions. 

3.2 INSTALLATION 

A. Fabricate and install heating water, chilled water, processing cooling water, and 
heat recovery water equipment drains, and overflow piping in conformance with 
ASME 831.9. 

8. Provide non-conducting dielectric connections wherever jointing dissimilar 
metals. Matching of bronze fittings with steel or copper pipe does not require 
dielectrics. 

C. Route piping in orderly manner and maintain gradient. Route parallel and 
perpendicular to walls. 

D. Install piping to maintain headroom and neither interfere with use of space nor 
take more space than necessary. 

E. Group piping whenever practical at common elevations. 

F. Install piping to allow for expansion and contraction without stressing pipe, joints, 
or connected equipment. 

G. Provide access where valves and other equipment are not exposed. 

H. All valves shall be installed in accordance with the manufacturer's instructions 
and ASME 831.9, with sufficient clearance and access for ease of operation and 
maintenance. Install valves with stems upright or horizontal, not inverted. 

I. Sleeve and caulk pipes penetrating exterior walls or interior bearing walls. 
Provide waterproof installation for exterior walls. Provide UUFM approved 
through-penetration firestop system when penetrating fire rated barriers (i.e., 
walls, floors, etc). 

J. Pipe relief valves to nearest floor drain. Install a union in the piping after each 
relief valve. 

K. Slope water piping and provide drain valves at low points. 

L. Flush and chemically treat HVAC water piping systems in accordance with 
Section 23 2500, "HVAC Water Treatment." 

M. Label piping system in accordance with Section 22 0554, "Identification for 
Plumbing, HVAC, and Fire Piping and Equipment." 

N. Insulate piping system in accordance with Section 22 0713, "Plumbing and 
HVAC Insulation" after all applicable tests have been completed, see 
Paragraph 3.3 of this specification. 

0. Support piping system in accordance with Section 22 0529, "Hangers and 
Supports for Plumbing Piping and Equipment." 

P. Seismic brace piping in accordance with Section 22 0548, "Vibration and Seismic 
Controls for Plumbing, Piping and Equipment." 
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Q. Provide automatic air vents in hydronic closed piping systems at high point. 
Provide isolation ball valve at inlet connection. 

R. Install chrome-plated steel escutcheons for insulated pipes at finished surfaces. 

S. Unless otherwise noted, provide ball valves in piping 2 in. and smaller, butterfly 
valves in piping 2-1/2 in. and larger, and gate valves with standard male capped 
hose connection, for equipment and drain valves. Provide globe valves for 
throttling applications. 

T. Provide strainers with full port ball valves, etc. as noted in Paragraph 2.11. 

U. Instrument taps shall be isolated from the main process by a root valve. 
Instrumentation gauges and instruments that are calibrated shall be provided 
with a calibration port, normally the same size as the instrument impulse line. 

3.3 EXAMINATION, INSPECTION, AND TESTING 

A. Pressure test piping system in accordance with Section 22 0813, "Testing Piping 
Systems." 

B. All welds shall be inspected, examined, and tested in accordance with 
ASME 831.9, ASME B&PV Code, and LANL's ESM (ISO 341-2 and PD342, 
Chapter 13, "Welding, Joining, and NOE"). 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 1 

END OF SECTION 

Hydronic Piping 
23 2113-8 

10946 



PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 2123 

HYDRONIC PUMPS 

A. Separately coupled, base-mounted, end-suction centrifugal pumps. 

B. Close-coupled, in-line centrifugal pumps. 

C. Booster, in-line pumps. 

1.2 PERFORMANCE REQUIREMENTS 

A. Pumps and associated motors shall perform satisfactorily in the following service 
conditions: 

1. Elevation: 7,500 feet above sea level. 

2. Maximum ambient temperature: 104 degrees F. 

3. Minimum ambient temperature: Minus 20 degrees F. 

4. 24-hour average temperature: not exceeding 86 degrees F. 

5. Pump load shall not exceed the altitude and temperature de-rated 
capacity of the motor. (Refer to Table 5020-4 in ESM Chapter 7, Section 
D5020) 

6. Maximum solar heat gain: 110 W/sq ft. 

1.3 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 22 0529, "Hangers and Supports for Plumbing Piping and Equipment." 

E. Section 22 0548, "Vibration and Seismic Controls for Plumbing Piping and 
Equipment." 

F. Section 23 2113, "Hydronic Piping." 

G. Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables." 

H. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

I. Section 26 0700, "Induction Motors - 500HP and Smaller." 

1.4 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.5 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Product Data: Include certified performance curves and rated capacities, 
operating characteristics, furnished specialties, final impeller dimensions, and 
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accessories for each type of product indicated. Indicate pump's operating point 
on curves. 

B. Shop Drawings: Show pump layout and connections. Include setting drawings 
with templates for installing foundation and anchor bolts and other anchorages. 

C. Operation and maintenance data. 

1.6 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

C. UL Compliance: Comply with UL 778 for motor-operated water pumps. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 SEPARATELY COUPLED, BASE-MOUNTED, END-SUCTION CENTRIFUGAL PUMPS 

A. Description: Factory-assembled and -tested, centrifugal, overhung-impeller, 
separately coupled, end-suction pump as defined in Hydraulic Institute HI 1.1-1.2 
and HI 1.3; designed for base mounting, with pump and motor shafts horizontal. 
Rate pump for 175-psig minimum working pressure and a continuous water 
temperature of 225 deg F. 

B. Pump Construction: 

1. Casing: Radially split, cast iron, with replaceable bronze wear rings, 
threaded gage tappings at inlet and outlet, drain plug at bottom and air 
vent at top of volute, and flanged connections. 

2. Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, 
keyed to shaft, and secured with a locking cap screw. Trim impeller to 
match specified performance. 

3. Pump Shaft: Steel, with copper-alloy shaft sleeve. 

4. Mechanical Seal: Carbon rotating ring against a ceramic seat held by a 
stainless-steel spring, and Buna-N bellows and gasket. 

5. Pump Bearings: Grease-lubricated ball bearings contained in cast-iron 
housing with grease fittings. 

C. Shaft Coupling: Molded rubber insert and interlocking spider capable of 
absorbing vibration. 

D. Coupling Guard: Dual rated; ANSI B15.1, Section 8; OSHA 1910.219 approved; 
steel; removable; attached to mounting frame. 

E. Mounting Frame: Welded-steel frame and cross members, factory fabricated 
from ASTM A 36/A 36M channels and angles. Fabricate to mount pump casing, 
coupling guard, and motor. 
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F. Motor: Single speed, with grease-lubricated ball bearings, unless otherwise 
indicated; secured to mounting frame, with adjustable alignment. See 
Section 26 0700, "Induction Motors - 500HP and Smaller." 

G. Capacities and Characteristics: See Drawings. 

2.3 CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS 

A. Description: Factory-assembled and -tested, centrifugal, overhung-impeller, 
close-coupled, in-line pump as defined in HI 1.1-1.2 and HI 1.3; designed for 
installation with pump and motor shafts mounted horizontally or vertically. Rate 
pump for 125-psig (860-kPa) minimum working pressure and a continuous water 
temperature of 225 deg F (107 deg C). 

B. Pump Construction: 

1. Casing: Radially split, cast iron, with replaceable bronze wear rings, 
threaded gage tappings at inlet and outlet, and threaded companion
flange connections. 

2. Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, 
keyed to shaft, and secured with a locking cap screw. Trim impeller to 
match specified performance. 

3. Pump Shaft: Steel, with copper-alloy shaft sleeve. 

4. Mechanical Seal: Carbon rotating ring against a ceramic seat held by a 
stainless-steel spring, and Buna-N bellows and gasket. Include water 
slinger on shaft between motor and seal. 

5. Pump Bearings: Permanently lubricated ball bearings. 

6. Motor: Single speed, with permanently lubricated ball bearings, unless 
otherwise indicated; and rigidly mounted to pump casing. Comply with 
requirements in Section 26 0700, "Induction Motors - 500HP and 
Smaller." 

7. Capacities and Characteristics: As Scheduled on Drawings. 

2.4 BOOSTER, IN-LINE PUMP 

A. In-line horizontal oil lubricated type. Suitable for 125 psig (826 kpa) working 
pressure and 225 °F (107 °C) continuous operating temperature. Cast Iron body, 
carbon steel heat treated shaft, bronze sleeve oil lubricated bearings, flexible 
spring type coupler. 

B. Motor: Single speed, with permanently lubricated ball bearings, unless otherwise 
indicated; and rubber mounted to pump casing. Motor shall be non-overloading 
at any point on pump curve. 

C. Capacity and Characteristics: As Scheduled on Drawings. 

2.5 PUMP SPECIAL TY FITTINGS 

A. Suction Diffuser: Angle pattern, 175-psig pressure rating, cast-iron body and end 
cap, pump-inlet fitting; with bronze startup and bronze or stainless-steel 
permanent strainers; bronze or stainless-steel straightening vanes; drain plug; 
and factory-fabricated support. 

B. Triple-Duty Valve: Angle or straight pattern, 175-psig pressure rating, cast-iron 
body, pump-discharge fitting; with drain plug and bronze-fitted shutoff, balancing, 
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and check valve features. Brass gage ports with integral check valve, and orifice 
for flow measurement. 

PART 3 EXECUTION 

3.1 PUMP INSTALLATION 

A. Comply with HI 1.4. 

B. Install pumps with access for periodic maintenance including removal of motors, 
impellers, couplings, and accessories. 

C. Independently support pumps and piping so weight of piping is not supported by 
pumps and weight of pumps is not supported by piping. 

D. Install continuous-thread hanger rods and spring hangers with vertical-limit stop 
of sufficient size to support pump weight. Vibration isolation devices are 
specified in Section 22 0548, "Vibration and Seismic Controls for Plumbing 
Piping and Equipment." Fabricate brackets or supports as required. Hanger and 
support materials are specified in Section 22 0529, "Hangers and Supports for 
Plumbing Piping and Equipment." 

E. Set base-mounted pumps on concrete foundation. Disconnect coupling before 
setting. Do not reconnect couplings until alignment procedure is complete. 

1. Support pump baseplate on rectangular metal blocks and shims, or on 
metal wedges with small taper, at points near foundation bolts to provide 
a gap of 3/4 to 1-1/2 inches between pump base and foundation for 
grouting. 

2. Adjust metal supports or wedges until pump and driver shafts are level. 
Check coupling faces and suction and discharge flanges of pump to verify 
that they are level and plumb. 

3.2 ALIGNMENT 

A. Align pump and motor shafts and piping connections after setting on foundation, 
grout has been set and foundation bolts have been tightened, and piping 
connections have been made. 

B. Comply with pump and coupling manufacturers' written instructions. 

C. Adjust pump and motor shafts for angular and offset alignment by methods 
specified in HI 1.1-1.5, "Centrifugal Pumps for Nomenclature, Definitions, 
Application and Operation." 

D. After alignment is correct, tighten foundation bolts evenly but not too firmly. 
Completely fill baseplate with nonshrink, nonmetallic grout while metal blocks 
and shims or wedges are in place. After grout has cured, fully tighten foundation 
bolts. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in Section 23 2113, "Hydronic 
Piping." Drawings indicate general arrangement of piping, fittings, and 
specialties. 

B. Install piping adjacent to machine to allow service and maintenance. 
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C. Connect piping to pumps. Install valves that are same size as piping connected 
to pumps. 

D. Install suction and discharge pipe sizes equal to or greater than diameter of 
pump nozzles. 

E. Install triple duty valve on discharge side of base mounted pumps. 

F. Install suction diffuser and shutoff valve on suction side of base mounted pumps. 

G. Install flexible connectors on suction and discharge sides of base-mounted 
pumps between pump casing and valves, or as shown. 

H. Install pressure gages on pump suction and discharge, at integral pressure-gage 
tapping, or install single gage with multiple input selector valve. 

I. Ground equipment according to Section 26 0526, "Grounding and Bonding for 
Electrical Systems." 

J. Connect wiring according to Section 26 0519, "Low-Voltage Electrical Power 
Conductors and Cables." 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 2300 

REFRIGERANT PIPING 

A. Site and building refrigerant piping and fittings. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 4444, "Offsite Welding & Joining Requirements." 

E. Section 01 4455, "Onsite Welding & Joining Requirements." 

F. Section 22 0529, "Hangers and Supports for Plumbing Piping and Equipment." 

G. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

H. Section 22 0554, "Identification for Plumbing, HVAC, and Fire Piping Equipment." 

I. Section 22 0713, "Plumbing and HVAC Insulation." 

J. Section 22 0813, "Testing Piping Systems." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Catalog Data: 

1. Data on pipe materials, fittings, and accessories. 

B. Manufacturer's Installation Instructions: Submit hanging and support methods, 
joining procedures and isolation. 

C. Welding procedures and qualifications. 

D. Certifications of welders and qualified welding procedures per Section 01 4444, 
"Offsite Welding & Joining Requirements" and Section 01 4455, "Onsite Welding 
& Joining Requirements." 

1.5 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Comply with ASME B31.5, Refrigeration Piping and Heat Transfer Components; 
ASH RAE 15, Safety Standard for Refrigeration Systems; and ASHRAE 34, 
Designation and Safety Classification of Refrigerants. 
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C. Subcontractor shall use listed components unless calculations are provided in 
accordance with ASME B31.5, 526.1 and 504 requirements for unlisted 
components. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 REFRIGERANT PIPING 

A. Copper Tubing: ASTM B280, Type ACR hard drawn [or annealed]. 

B. Fittings: ASME B16.22 Wrought Copper and Copper Alloy Solder-joint pressure 
fittings. 

C. Joints: Braze, AWS A5.8 BCuP silver/phosphorus/copper alloy with melting 
range 1190 to 1480°F. Brazing to comply with 01 4444 and 01 4445. 

2.3 UNIONS, FLANGES, AND COUPLINGS 

A. 2 inches and Smaller: 

1. Copper Pipe: Bronze, soldered joints. Solder to be according to ASTM 
B32. 

B. 2-1/2 inches and Larger: 

1. Copper Piping: Bronze, flanged joints. Flanges per ASME B16.24. 

2. Gaskets: 1 /16 inch thick preformed neoprene. 

C. Dielectric Connections: Union with galvanized or plated steel threaded end, 
copper solder end, water impervious isolation barrier. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Ream pipe and tube ends. Remove burrs. 

B. Remove scale and dirt on inside and outside before assembly. 

C. Keep open ends of pipe free from scale and dirt. Protect open ends with 
temporary plugs or caps. 

3.2 INSTALLATION-ABOVE GROUND PIPING SYSTEM 

A. Install refrigerant piping in accordance with ASME B31.5, Refrigeration Piping 
and Heat Transfer Components. 

B. Where more than one piping system material is specified, provide compatible 
system components and joints. Use non-conducting dielectric connections when 
joining dissimilar metals in systems. 

C. Provide flanges, unions, or couplings at locations requiring servicing. Use 
unions, flanges, or couplings downstream of valves and at equipment 
connections. Do not use direct welded or threaded connections to valves or 
equipment. 
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D. Provide flexible connectors at or near equipment where piping configuration does 
not absorb vibration. 

E. Install flexible connectors at right angles to axial movement of compressor, 
parallel to crankshaft. 

F. Route piping parallel to building structure and maintain gradient. 

G. Install piping to conserve building space, and not interfere with use of space. 

H. Group piping whenever practical at common elevations. 

I. Sleeve pipe passing through partitions, walls and floors. 

J. Install piping to allow for expansion and contraction without stressing pipe, joints, 
or connected equipment. 

K. Arrange refrigerant piping to return oil to compressor. Provide traps and loops in 
piping, and provide double risers as required. Slope horizontal piping 1/2 inch in 
1 O feet in direction of flow. 

L. Flood refrigerant piping system with nitrogen when brazing. 

M. Fully charge completed system with refrigerant after testing. 

N. Comply with ASHRAE 15 procedures for charging and purging of systems and 
for disposal of refrigerant. 

0. Support piping in accordance with Section 22 0529, Hangers and Supports for 
Plumbing Piping and Equipment. 

P. Sleeve pipe penetration and caulk in accordance with Section 22 0548, Vibration 
and Seismic Control for Plumbing Piping and Equipment. 

Q. Pressure test piping in accordance with Section 22 0813, Testing Piping 
Systems. 

R. Insulate piping in accordance with Section 22 0713, Plumbing and HVAC 
Insulation. 

S. Label piping in accordance with Section 22 0554, Identification for Plumbing, 
HVAC, and Fire Piping and Equipment. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 23 2300, rev. 2, dated 
September 15, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 2500 

HVAC WATER TREATMENT 

A. Cleaning of HVAC piping systems. 

B. Chemical water treatment of closed HVAC systems. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 3545, 'Water Discharge Requirements." 

C. Section 01 4000, "Quality Requirements." 

D. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

E. Section 22 0813, "Testing Piping System." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBCONTRACTOR REQUIREMENTS 

A. Notify LANL Subcontract Technical Representative (STR) at 5 working days in 
advance to witness cleaning (flushing) and water treatment activity. 

B. Do not fill or flush piping systems until source of water supply is approved by 
LANL STR. 

C. Do not clean or chemically treat piping systems until systems have been 
successfully pressure tested. 

D. For discharge requirements of water used for flushing and water treatment, 
comply with Section 01 3545, 'Water Discharge Requirements." 

E. Notify LANL STR immediately in the event of any accidental discharge. 

F. Do not place piping systems in service until LANL STR approves cleaning and 
chemical treatment composition are approved as described in Paragraph 1.5C. 

1.5 LANL STR REQUIREMENTS 

A. For discharge requirements of water used for flushing and water treatment, 
comply with Section 01 3545, 'Water Discharge Requirements." 

8. Verify proper cleaning, flushing, chemical concentration and circulation. 

C. Immediately after receiving list of chemicals to be used from subcontractor, 
including chemical composition, submit copy to the LANL Water Quality Group 
for approval. 
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1.6 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Catalog data of flushing and chemical water treatment chemicals and equipment 
including electrical characteristics and connection requirements. 

B. Manufacturer's Installation Instructions showing placement of equipment in 
systems, piping configuration, and connection requirements. 

C. Manufacturer's Certification of products to meet or exceed specified 
requirements. 

D. Operation and Maintenance data on equipment, procedures, and treatment 
program. Include instructions on test procedures including target concentrations. 

E. Submit material list of all chemicals to be used, including chemical composition, 
to LANL STR 30 days prior to using chemicals. Do not begin chemical treatment 
until chemicals have been approved by the LANL Water Quality Group. 

F. Manufacturers Field Reports: Indicate start-up of treatment systems when 
completed and operating properly. Indicate analysis of system water after 
cleaning and after treatment. 

1.7 QUALIFICATIONS OF CHEMICAL SUPPLIER 

A. Company specializing in performing the Work of this section with minimum 
10 years experience and approved by chemical manufacturer. 

B. Personnel using biocide products shall have a New Mexico Department of 
Agriculture (NMDA) pesticide applicator license. 

1.8 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Biocide products shall be registered with the EPA, with the registration number 
clearly shown on drum labels. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 MATERIAL SAFETY DATA SHEETS 

A. Maintain on site Material Safety Data Sheets (MSDS) for chemical products. 

2.3 SYSTEM CLEANER 

A. Manufacturer: Garratt-Callahan. 

B. Treatment Chemical: Formula 248-L, alkaline liquid blend of phosphates, 
silicates, iron oxide chelants, dispersants, and surface active agents. 

2.4 CLOSED LOOP WATER TREATMENT (HEATING WATER, CHILLED WATER, 
PROCESS COOLING WATER, AND HEAT RECOVERY WATER) 

A. Chemical Pot Feeder: Griswold Water Systems, Model DB-5-GE-CS-A, 5 gallon 
capacity, steel construction, ASME code stamped, rated for 600 psi and 250 
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degree F, include inlet/outlet valve package (VP-75) and funnel package (FP-75), 
with option of adding a filter bag. 

B. Treatment Chemical: Garratt-Callahan, Formula 1015-L, corrosion and scale 
inhibitor based on phosphorate and orthophosphate. Furnish 1 year's supply. 

2.5 SYSTEM FILL 

A. Propylene Glycol: Industrial grade with corrosion inhibitors and environmental
stabilizer additives for mixing with water in systems indicated to contain 
antifreeze or glycol solutions. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Subcontractor shall furnish water treatment system supplied by the water 
treatment manufacturer and install per manufacturer's recommendation. 

3.2 TEST AND INSPECTION 

A. Perform piping pressure test before water treatment to avoid possible discharge 
of chemicals due to pipe or joint failure during a pressure test. Refer to 
Section 22 0813, "Testing Piping System." 

B. Inspect field-assembled components and equipment installation, including piping 
and electrical connections. 

C. Inspect piping and equipment to determine that systems and equipment have 
been cleaned, flushed, and filled with water, and are fully operational before 
introducing chemicals for water-treatment system. 

3.3 PRE OPERATION CLEANING (CLOSED LOOP SYSTEM) 

A. Prior to startup, clean system with Formula 248-L, following the written 
procedures furnished by the chemical supplier. 

1. Ensure water filters, instrumentation, gages, flow transmitters, and similar items 
are removed or protected. Provide a temporary bypass or plugs as required. 

3.4 CHARGE SYSTEMS 

A. Fill systems indicated to have antifreeze or glycol solutions with the following 
concentrations: 

1. Chilled water piping: Minimum 43 percent propylene glycol. 

2. Heat recovery water piping: Minimum 43 percent propylene glycol. 

3.5 DEMONSTRATION 

A. Furnish two eight hour training course for operating personnel, instruction to 
include installation, care, maintenance, testing, and operation of water treatment 
systems. Arrange course at start up of systems. 

3.6 CHEMICAL SUPPLIER WATER TREATMENT SERVICE PROGRAM 

A. Provide consulting services for a period of 1 year from the time of startup which 
shall include: 

1. Installation and startup recommendations. 

2. Field water analysis and recommendations. 
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3. Quarterly lab analysis on treated systems for metals, microorganisms, 
and standard analysis. 

4. Training of plant personnel in proper feed and control. 

5. Minimum monthly service calls. 

6. Log sheets and record forms. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 3101 

HVAC DUCTS 

A. Ductwork, duct cleaning, duct sealing, duct testing, flexible ducts, flexible duct 
connections, and duct liner. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 4444, "Offsite Welding & Joining Requirements." 

E. Section 01 4455, "Onsite Welding & Joining Requirements." 

F. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

G. Section 22 0713, "Plumbing and HVAC Insulation." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMANCE REQUIREMENTS 

A. Structural Performance: Duct hangers and supports and seismic restraints shall 
withstand the effects of gravity and seismic loads and stresses within limits and 
under conditions described in ASCE/SEI 7. Loads shall be in accordance with 
Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

1.5 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Catalog data for duct materials, flexible duct/connectors, sealing materials. 

B. Shop drawings indicating duct layout with pressure classification and sizes, 
fittings, hangers and supports, seismic restraints, seam and joint construction, 
connections to equipment such as coils, etc., for pressure class ducts 2 inches 
and greater. 

C. Test Reports indicating pressure tests performed. Include date, section tested, 
test pressure, and leakage rate, following SMACNA HVAC Air Duct Leakage 
Test Manual. 

D. Inspection and test procedures required by ASME AG-1 Section SA and TA for 
process area and fume hood exhaust ductwork. 

E. Submit material test reports for Duct Materials sheets, shapes, plates and 
flanges described in paragraph 2.3. 
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F. Submit certificates of Conformance for fasteners described in paragraph 2.3 

G. Test Reports required by ASME AG-1 Section SA and TA for process area and 
fume hood exhaust ductwork. 

H. Certificates shall be submitted showing conformance with the applicable 
standards for ductwork materials, brazing materials, mill-rolled reinforcing and 
supporting materials, welding procedures, shop test procedures and reports. 

I. Certifications of welders and qualified welding procedures per Section 01 4444, 
"Offsite Welding & Joining Requirements" and Section 01 4455, "Onsite Welding 
& Joining Requirements." 

1.6 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Construct ductwork in accordance with SMACNA - HVAC Duct Construction 
Standards - Metal and Flexible, and NFPA 90A. 

C. Manufacture, inspect, test and ship process area and fume hood exhaust 
ductwork under a quality assurance program meeting the requirements of ASME 
AG-1, Article SA-8000. 

D. Qualify welding processes and welding operators in accordance with AWS D1 .1 
"Structural Welding Code - Steel" for hangers and supports and AWS D9.1 
"Sheet Metal Welding Code". 

E. Welders Certification and Qualified Procedure Standards shall be in accordance 
with Section IX of ASME B&PV Code. 

F. Fiberboard duct is not acceptable duct material except when used for fabricating 
return air sound traps. 

1. 7 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this 
section with minimum 3 years experience. 

B. Installer: Company specializing in performing work of this section with minimum 
3 years experience approved by manufacturer. 

1.8 INSPECTIONS AND TESTS 

A. Inspect and test the process area and fume hood exhaust ductwork installation in 
accordance with the requirements of ASME AG-1, Article SA-5000, "Inspection 
and Testing" and Article TA-4300, "Duct, Housing, and Frame Acceptance 
Tests". 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Packaging, shipping, receiving, storage, and handling of the process area and 
fume hood exhaust ductwork shall be in accordance with the requirements of 
ASME AG-1, Article SA-7000. 

1.10 ENVIRONMENTAL REQUIREMENTS 

A. Do not install duct sealant when temperatures are less than those recommended 
by sealant manufacturers. 
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B. Maintain temperatures during and after installation of duct sealant. 

1.11 FIELD MEASUREMENTS 

A. Verify field measurements prior to fabrication. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 DUCT MATERIALS - SUPPLY, RETURN, AND NON-PROCESS AREA EXHAUST 
DUCTWORK 

A. Galvanized Steel Ducts: ASTM A 653 galvanized steel sheet, lock-forming 
quality, having G90 zinc coating in conformance with ASTM A 90. 

B. Fasteners: Rivets, bolts, or sheet metal screws. 

C. Hanger Rod: ASTM A 36; steel, threaded both ends, threaded one end, or 
continuously threaded. 

D. Hanger Straps: ASTM A 653 galvanized steel having G90 zinc coating in 
conformance with ASTM A 90. 

E. Structural Steel Members: ASTM A 36 steel. 

2.3 DUCT MATERIALS - PROCESS AREAAND FUME HOOD EXHAUST DUCTWORK 

A. Ductwork materials ~nd ductwork support materials for the process area and 
fume hood exhaust ductwork shall meet the requirements of ASME AG-1, Article 
SA-3000. 

B. Comply with ASTM A 167/A 167M or ASTM A 240/A 240M, Type 304 or 304L, 
cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B or No. 2D. 
Submit material test reports. 

C. Reinforcement Shapes and Plates: ASTM A 276/A 276M, steel plates, shapes, 
and bars; Stainless-steel Type 304 or 304L. Submit material test reports. 

D. Flanges: Flanges shall be fabricated of minimum 1/4 in. thick stainless-steel 
plate or angle, round flanges shall match the dimensions specified in SMACNA 
Round Industrial Duct Construction Standards, Class 1. Rectangular flanges 
shall be fabricated in accordance with SMACNA Rectangular Industrial Duct 
Construction Standards, Class 1. Plate, shapes or bars shall be Type 304 or 
304L-series stainless-steel meeting the requirements of ASTM A 276/A 276M. 
Flange material shall match the duct material. Submit material test reports. 

E. Fasteners: Stainless-steel bolts, cap screws, and washers shall be used on all 
stainless-steel materials. Bolts, cap screws, and washers shall meet the 
requirements of ASTM A 193/A 193M, Grade B8. Nuts shall be heavy hex nuts 
meeting the requirements of ASTM A 194/A 194M, Grade 8. Bolts and cap 
screws shall be grade marked. Submit material test reports or Certificate of 
Conformance. 

F. Anti-galling compound: Loctite® 8013 or 8009 shall be applied where stainless
steel bolts are used 
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G. Sealant and Gaskets: General Sealant and Gasket Requirements: Surface
burning characteristics for sealants and gaskets shall be a maximum flame
spread index of 25 and a maximum smoke-developed index of 50 when tested 
according to UL 723; certified by an NRTL. 

H. Flange Gaskets: 1 /8" thick, ASTM D1056, Grade 2C3 or 2C4, Neoprene, or 
EPDM polymer with polyisobutylene plasticizer. Flange bolt torques shall be 
identified on the drawings and in accordance with gasket manufacturer's 
recommendations. 

2.4 DUCTWORK FABRICATION - SUPPLY, RETURN, AND NON-PROCESS AREA 
EXHAUST DUCTWORK 

A. Fabricate ductwork, duct access doors and support in accordance with SMACNA 
HVAC Duct Construction Standards - Metal and Flexible. Furnish duct material, 
gages, reinforcing, and sealing for design pressure class indicated. Fabricate 
seismic bracing in accordance with Section 22 0548, "Vibration and Seismic 
Controls for Plumbing, Piping and Equipment." 

B. Construct T's, bends, and elbows with minimum radius 1-1/2 times centerline 
duct width. Where not possible and where rectangular elbows are used, provide 
airfoil turning vanes constructed and installed in accordance with SMACNA 
Standards. Vanes are not required in return air sound trap elbows and transfer 
ducts. 

C. Fabricate continuously welded round duct fittings two gages heavier than duct 
gages indicated in SMACNA Standard. 

D. Provide, at minimum, rectangular 45 degree entry fittings for rectangular ducts 
and 45 degree wye takeoffs for round ducts. 

E. Duct sizes noted are inside clear dimensions. 

F. No variation of duct configuration or sizes other than those of equivalent or lower 
loss coefficient is permitted except by written permission from LANL STR. 
Round ducts installed in place of rectangular ducts shall be sized in accordance 
with ASHRAE table of equivalent rectangular and round ducts. 

G. Increase duct size gradually, not exceeding 15 degree divergence wherever 
possible. Do not exceed 30-degree divergence upstream of equipment. Do not 
exceed 45-degree convergence downstream of equipment. 

2.5 DUCTWORK FABRICATION - PROCESS AREA AND FUME HOOD EXHAUST 
DUCTWORK 

A. Fabricate process area and fume hood exhaust ductwork and supports in 
accordance with ASME AG-1, Article SA, Service Level C, and Table SA-C-1300, 
SMACNA Round Industrial Duct Construction Standards, Class 1, and SMACNA 
Rectangular Industrial Duct Construction Standards, Class 1. Pressure 
Classification negative 30-in water gauge. Fabricate seismic bracing in 
accordance with Section 22 0548, "Vibration and Seismic Controls for Plumbing, 
Piping and Equipment." 

B. Construct bends, and elbows with minimum radius 1-1/2 times centerline duct 
width. Where not possible and where rectangular elbows are used, provide 
single thickness turning vanes constructed and installed in accordance with 
SMACNA Standards. 
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C. Provide, at minimum, rectangular 45 degree entry fittings for rectangular ducts 
and 45 degree wye takeoffs for round ducts, unless shown otherwise on 
drawings. 

D. Duct sizes noted are inside clear dimensions. 

E. Increase duct size gradually, not exceeding 15 degree divergence wherever 
possible. Do not exceed 30-degree divergence upstream of equipment. Do not 
exceed 45-degree convergence downstream of equipment. 

2.6 FLEXIBLE DUCTS (INSULATED, LOW TO HIGH PRESSURE) 

A. Manufacturer: Flexmaster, Type 5B. 

B. Duct assembly of a trilaminate of aluminum foil, fiberglass, and aluminized 
polyester, mechanically locked (no adhesives) into an aluminum helix formed on 
the ducts outside surface, insulation encased in a fire retardant protective barrier, 
duct UL listed 181 class 1, and complies with NFPA 90A. 

1. Pressure Rating: 6 inches w.g. positive, 5 inches w.g. negative through 
16 inches diameter, 1 inch w.g. negative for 18 inches and 20 inches 
diameter. 

2. Rated Velocity: 5500 fpm. 

3. Temperature Rating: Minus 20 degrees F to plus 250 degrees F. 

4. Insulation: Fiberglass, K-factor (thermal conductivity) of approximately 
0.24 BTU•in/hr•ft2•F at mean temperature of 75 degrees F, minimum R-6. 

2.7 FLEXIBLE CONNECTIONS (EXPOSED TO SUN AND WEATHER) 

A. Manufacturer: Ventfabrics, Ventlon. 

B. Heavy glass fiber (coated with duPont's Hypalon), fire retardant, UL 214, and 
complies with NFPA-90A. 

1. Pressure Rating: 10 inches w.g., negative and positive. 

2. Temperature Rating: Minus 10 degrees F to plus 275 degrees F. 

3. Weight: 26 oz/sq yd plus or minus 2 ounces. 

2.8 FLEXIBLE CONNECTIONS (INDOOR) - SUPPLY, RETURN, AND NON-PROCESS 
AREA EXHAUST DUCTWORK 

A. Manufacturer: Ventfabrics, Ventglas. 

B. Heavy glass fiber (coated with duPont's neoprene), fire retardant, UL Standard 
214, and complies with NFPA-90A. 

1. Pressure Rating: 10 inches w.g. negative and positive. 

2. Temperature Rating: Minus 20 degrees F to plus 200 degrees F. 

3. Weight: 30 oz/sq yd plus or minus 3 ounces. 

2.9 FLEXIBLE CONNECTIONS - PROCESS AREA AND FUME HOOD EXHAUST DUCTWORK 

A. Manufacturer: Proco, Style 520-EE, 6-in. face to face flange dimension. 

B. Flexible duct connections for the process area and fume hood exhaust ductwork 
shall meet the requirements of ASME AG-1, Article SA-4410, "Flexible 
Connections" and NFPA-90A. 
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C. Flexible connectors shall be U-type flange connectors of nominal 3/16-in. 
thickness manufactured with a minimum of one ply of reinforced fabric vulcanized 
into an EPDM elastomer. No splices shall be made in the corner areas. Provide 
connectors with 3/8-in thick retainer bars. 

1. Maximum pressure rating shall exceed ± 30-in. w.g. 
2. Temperature rating shall exceed 250 degrees F. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify sizes of equipment connection before fabricating transitions. 

3.2 INSTALLATION - SUPPLY, RETURN, AND NON-PROCESS EXHAUST DUCTWORK 

A. Install, seal, and support ductwork in accordance with SMACNA HVAC Duct 
Construction Standards-Metal and Flexible. 

B. During construction, install temporary closures of metal or taped polyethylene on 
open ductwork to prevent construction dust from entering ductwork system. 

C. Use double nuts and lock washers on threaded rod supports. 

D. Connect flexible ducts to metal ducts with draw bands. 

E. Locate ducts with sufficient space around equipment to allow normal operating 
and maintenance activities. 

F. Install balancing dampers with indicating type locking quadrant where noted on 
drawing. Inspect and ensure that the construction of balancing dampers, 
including the hand quadrant, is of good quality prior to installation. 

1. Dampers are not required upstream or downstream of GAV boxes serving 
only one diffuser. 

2. Do not use splitter dampers. 

3. Locate balancing dampers as far as possible (recommend no closer than 
5 feet) from air terminals to avoid excessive noise. 

G. Install flexible connections with minimum 1 inch slack immediately adjacent to 
equipment in ducts associated with fans and motorized equipment. 

H. Limit flexible ductwork to diffusers, terminal units, or light troffer boots, to 5 feet in 
length. 

1. Do not install flexible ductwork upstream of GAV boxes. 

I. Install duct access doors for inspection and cleaning upstream of filters, coils, 
automatic dampers, rectangular elbows with turning vanes, and equipment as 
indicated on drawings. Provide minimum 8 X 8 inch size for hand access, 
18 x 18 inch size or 18 inch x the duct heighUwidth less 2 inches for shoulder 
access. 

1. Install duct access door upstream of fire damper, size 18 x 18 min., 
24 x 24 max. 

J. Where indicated, weld duct joints and seams in accordance with AWS D9.1. 

K. Repair damaged galvanized ductwork surfaces (welds, scratches, etc.) by 
applying minimum 2 coats of a zinc base paint. 
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L. Provide duct drops to diffuser same size as diffuser neck size. 

M. Provide UUFM approved through-penetration firestop system when penetrating 
fire-rated barriers (i.e., walls, floors, etc). 

N. Install openings in ductwork where required to accommodate thermometers and 
controllers. Install pitot tube openings for testing of systems. Install pitot tube 
complete with metal can with spring device or screw to prevent air leakage. 
Where openings are provided in insulated ductwork, install insulation material 
inside metal ring. 

0. Insulate ductwork in accordance with Section 22 0713, "Plumbing and HVAC 
Insulation." 

3.3 INSTALLATION - PROCESS AREA AND FUME HOOD EXHAUST DUCTWORK 

A. Install and support process area and fume hood exhaust ductwork in accordance 
with ASME AG-1, Article SA, Service Level C, and SMACNA Round and 
Rectangular Duct Construction Standards, Class 1. 

B. During construction, install temporary closures of metal or taped polyethylene on 
open ductwork to prevent construction dust from entering ductwork system. 

C. Use double nuts and lock washers on threaded rod supports. 

D. Locate ducts with sufficient space around equipment to allow normal operating 
and maintenance activities. 

E. Provide flexible connections with minimum 1 inch slack immediately adjacent to 
equipment in ducts associated with fans and motorized equipment. 

F. Construction of duct access doors and/or panels shall meet the requirements of 
AG-1, Article SA, Section SA-4430. 

G. Provide UUFM approved through-penetration firestop system when penetrating 
fire-rated barriers (i.e., walls, floors, etc). 

3.4 CLEANING 

A. After completing system installation and inspection, clean duct systems in 
accordance with National Air Duct Cleaners Association (NADCA) specifications 

1. The cleaning agency shall be a certified member of NADCA, or shall be 
certified by a nationally recognized program and organization. 

3.5 DUCTWORK MATERIAL SCHEDULE 

A. Fabricate ducts from galvanized steel except for the following air systems: 

Air System 

Process Area Exhaust 

Fume Hood Exhaust 
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3.6 DUCTWORK PRESSURE CLASSIFICATION 

A Construct each duct system for a minimum pressure classification of 1 inch w.g., 
and as follows: 

1. Supply Ducts: 3 inch w.g. pressure duct from air handling unit to CAV 
terminal unit. 

2. Supply Ducts: 2 inches pressure duct from CAV terminal unit to diffuser. 

3. Return Ducts: 2 inches w.g., negative pressure. 

4. Non-Process Area Exhaust Ducts: 2 inches w.g., negative pressure. 

5. Process Area and Fume Hood Exhaust Ducts: 

a. Fabrication pressure classification 30 inches w.g., negative 
pressure, Class 1. 

b. Normal operating pressure 18 inches w.g., negative pressure. 

c. Leak Test pressure 20 inches w.g., negative pressure. 

d. Structural Capability Test pressure 25 inches w.g. 

3.7 DUCT SEALING - SUPPLY, RETURN, AND NON-PROCESS AREA EXHAUST 
DUCTORK 

A Seal duct seams and joints in accordance to the duct pressure classification as 
described in SMACNA HVAC Duct Construction Standards-Metal and Flexible. 

B. Seal joints between duct sections and duct seams with welds, gaskets, mastic 
adhesives, mastic plus embedded fabric systems, or tape. 

1. Sealants, Mastics and Tapes: Conform to UL 181A. Provide products 
bearing appropriate UL 181A markings. 

2. Do not provide sealing products not bearing UL approval markings. 

C. Do not use pressure-sensitive sealant on ducts with a pressure class of 1 
inch w.g. or greater. 

3.8 DUCT SEALING - PROCESS AREA AND FUME HOOD EXHAUST DUCTWORK 

A Seal duct seams and joints in accordance to the duct pressure classification as 
described in AG-1, Article SA-4300. All joints and seams shall be welded 
construction with flanged joints and gaskets and flanged joints and gaskets at 
connections to flanged equipment and dampers 

3.9 DUCT LEAKAGE - SUPPLY, RETURN, AND NON-PROCESS AREA EXHAUST 
DUCTWORK 

A Leak test ducts with a duct pressure class in excess of 4 inches w.g. (over 3 in. 
up to 4 in. w.g.) 

B. Perform leakage tests in accordance with the SMACNA HVAC Duct Leakage 
Test Manual, using tests forms equivalent to those outlined in manual. 

C. The entire duct systems need not to be tested. Tests may be made for only 
representative sections provided these sections represent at least 25 percent of 
the total installed duct area for the tested pressure class. 
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D. Maximum Allowable Leakage: Comply with the following requirements 

1. Leakage Classification 3 for round and flat oval ducts. 
2. Leakage Classification 6 for rectangular ducts. 

E. Remake leaking joints and retest to ensure leakage is less than the minimum 
allowed. 

3.10 TESTING AND INSPECTION - PROCESS AREA AND FUME HOOD EXHAUST 
DUCTWORK 

A. Perform acceptance tests on the process area and fume hood exhaust ductwork 
in accordance with ASME AG-1, Table TA-4310. 

B. Visual Inspection: Inspect ductwork, supports, and housings in accordance with 
ASME AG-1 Section SA-5200 and TA-4320. Submit a visual inspection report. 

C. HEPA filter Frame Inspection: Inspect HEPA filter frames in accordance with 
ASME AG-1 Section FG-5000. Submit HEPA filter frame inspection reports. 

D. Structural Capability Tests: Perform a Structural capability test of the ductwork in 
accordance with ASME AG-1 Section SA-5400 and Section TA-4331 at 
pressures indicated in the "Duct Pressure Classification". The 
SUBCONTRACTOR shall conduct tests that will be witnessed by the 
CONTRACTOR prior to delivery to the work site. Also, a test of the completed 
exhaust system shall be conducted by the SUBCONTRACTOR following 
installation of the ducting covered in this performance specification. Submit 
structural capability test procedure and report for the both tests. 

E. Leakage Tests: Comply with ASME AG-1 Section SA-5300 and Table SA-B-
1310, Class I, ESF systems and Section TA-4332. The SUBCONTRACTOR 
shall conduct tests that will be witnessed by the CONTRACTOR prior to delivery 
to the work site. Also, a test of the complete exhaust system shall be conducted 
by the SUBCONTRACTOR following installation of the ducting covered in this 
performance specification. Submit leakage test procedures and report for the 
both tests. 

F. Test the following systems: 

1. Exhaust Ducts: Test all duct sections prior to delivery. 

2. Process Exhaust system: Test all duct sections, including HEPA filter 
housings up to the inlet of the exhaust fans after installation. 

G. Conduct tests at static pressures equal to Leak test pressure of system or 
section being tested. Do not pressurize systems above maximum design 
operating pressure. 

H. Duct system will be considered defective if it does not pass tests and inspections. 
Prepare and submit test and inspection reports. 

I. Integrated System Test. Prepare and submit a written procedure for the 
integrated system test for approval. The Integrated System Test shall be in 
accordance with ASME AG-1, Section TA-4900 "Integrated System Tests", 
perform tests on the fans in accordance with Section TA-4910, dampers in 
accordance with Section TA-4920, and HEPA filter housings in accordance with 
TA-4940. Submit the test results in accordance with Section TA-6300 
"Documentation". 
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J. At the conclusion of the Integrated System Test, final prefilters, and HEPA filters 
shall be installed in the housings and the HEPA Filter bank In-Place leak test 
procedure shall be performed. Prepare and submit a written procedure for the 
In-Place Leak testing in Accordance with ASME AG-1 Appendix TA-VI. Perform 
the test in accordance with ASME AG-1 Article TA-Vl-4000, submit the test 
results in accordance with ASME AG-1 Section TA-6300 "Documentation". 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 23 3101, Rev. 0, dated 
September 1, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 3225 

BAG-IN/BAG-OUT HOUSINGS 

A. Isolation Dampers. 

B. Filter Housings. 

1.2 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

D. Section 23 3101, "HVAC Ducts." 

E. Section 23 4133, "High-Efficiency Particulate Filtration." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL-PERFORMED WORK 

A. LANL is responsible for having installed HEPA filters in-place tested. 

1.5 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Filter Housing 

1. Catalog data. 

2. Certificate of Conformance (CoC) that is signed or otherwise 
authenticated by responsible managers within the supplying organization 
and that certifies the conformance of end-items to order requirements. 
Coe must include: 

a. Certification that the housings have been designed, manufactured 
and constructed in accordance with the manufacturer's QA plan. 

b. Statement that the housings meet the leak test requirements. 
c. PO number. 
d. Any approved changes, waivers, or deviations from this specification. 

3. Copy of the housing manufacturer's QA plan identifying procurement, 
fabrication, test & inspection, material traceability and nonconformity 
controls for approval. 

4. Certification documentation showing that the housings meet the design 
requirements, including Qualification and Test Acceptance reports, and 
material requirements of Section 2.2 and 2.3. Examples of such 
documents include: supplier performance test information, inspection 
reports, justification for design integrity, drawings, etc. Certifications that 
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unit meets ASME N509-2002, ASME N510-2007 requirements and 
ASME AG-1, 2009. 

5. Purchased item identified by part number. 

6. Any approved changes, waivers, or deviations from this specification. 

7. Installation instructions. 

8. Warranty documentation guarantee against failure in proper use or 
operation caused by defective materials and/or workmanship for a period 
of one year from the date of acceptance. 

9. Materials/part lists. 

10. Shop drawings. 

B. Isolation Dampers 

1. Certificate of Conformance (CoC) that is signed or otherwise 
authenticated by responsible managers within the supplying organization 
and that certifies the conformance of end-items to order requirements. 
CoC must include: 

a. Certification that the dampers have been designed, manufactured 
and constructed in accordance with the manufacturer's QA plan. 

b. Statement that the housings meet the leak test requirements. 
c. PO number. 
d. Any approved changes, waivers, or deviations from this specification. 

2. Copy of the damper manufacturer's QA plan identifying procurement, 
fabrication, test & inspection, material traceability and nonconformity 
controls for approval. 

3. Certification documentation showing that the dampers meet the design 
requirements, including Qualification and Test Acceptance reports, and 
material requirements of Section 2.1. Examples of such documents 
include: supplier performance test information, inspection reports, 
justification for design integrity, drawings, etc. Certifications that unit 
meets ASME N509-2002, ASME N510-2007 requirements and 
ASME AG-1, 2009. 

4. Purchased item identified by part number. 

5. Any approved changes, waivers, or deviations from this specification. 

6. Installation instructions. 

7. Warranty documentation guarantee against failure in proper use or 
operation caused by defective materials and/or workmanship for a period 
of one year from the date of acceptance. 

8. Materials/part lists. 

9. Shop drawings. 

1.6 MAINTENANCE 

A. Extra Materials: Furnish temporary prefilters to be used during construction. 
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1. 7 QUALITY ASSURANCE AND QUALITY CONTROL 

A. Work identified in this section shall be done under a Quality Assurance program 
in accordance with Section 01 4000, "Quality Requirements." 

1.8 PACKAGING, SHIPPING, RECEIVING, STORAGE, AND HANDLING 

A. Filter Housings 

1. Package, ship and store filter housings per the requirements of ASME 
AG-1, Article HA-7000 and in accordance with ASME NQA-1, Subpart 
2.2. The level of protection: 

a. Packaging: Level D. 
b. Shipping: Comply with ASME AG-1, Article HA-7300. 
c. Receiving: Comply with ASME AG-1, Article HA-7400. 
d. Storage: Level D and comply with ASME AG-1, Articles HA-7510, 

HA-7511, and HA-7512. 

2. Receiving at the job site or intermediate locations, where additional work 
is to be performed or for long term storage, shall be in accordance with 
the provisions of ASME AG-1, Articles HA-7400 and HA-7500. 

B. Isolation Dampers 

1. Package, ship and store isolation dampers per the requirements of 
ASME AG-1, Article DA-7000 and in accordance with ASME NQA-1. The 
level of protection shall comply with Level C. 

1.9 DESIGN PRESSURES 

A. Normal Operating pressure; Negative 18 inches w.g. 

B. Leak Test Pressure; Negative 20 inches w.g. 

C. Structural Capability Test Pressure; Negative 25 inches w.g. 

1.10 INSPECTIONS AND TESTS 

A. Inspect and test the process area HEPA filter housing installation in accordance 
with the requirements of ASME AG-1, Article HA-5000, "Inspection and Testing" 
and Article TA-4300, "Duct, Housing, and Frame Acceptance Tests". 

B. Inspect and test the process area isolation damper installation in accordance with 
the requirements of ASME AG-1, Article DA-5000, "Inspection and Testing" and 
Article TA-4200, "Damper Acceptance Tests" 

PART 2 PRODUCTS 

2.1 ISOLATION DAMPERS 

A. Materials shall be equivalent to or exceed the requirements in ASME AG-1, 
Table DA 3100. Allowable stress levels for frames, blades, shafts, and linkages 
shall comply ASME AG-1, Article AA-4000. Bearing material shall comply with 
ASME AG-1, Article DA-4250. Seal materials shall comply with ASME AG-1, 
Article DA-4260. Isolation dampers shall be leakage class (zero leakage) in 
accordance with ASME AG-1 Appendix DA-I. Isolation dampers shall be shipped 
separately. 
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B. Visual Inspection. 

1. Perform a Visual Inspection in accordance with ASME AG-1, 
Sections DA-5200 and TA-4220. Submit Visual Inspection procedures 
and reports. 

C. Structural Capability Test: 

1. Perform a Structural Capability test in accordance with ASME AG-1, 
Sections DA-5500, TA-4231, and TA-4232 on the completed damper 
frame and blade prior to the final pressure decay leak test. Submit 
certifications of the Structural Capability test. 

D. Pressure Decay Leak Test: 

1. Factory leak test each completed damper assembly to minus 20 in. w.g. 
in accordance with ASME AG-1, Sections DA-5130, DA-5141, TA-4233, 
TA-4234, and TA-4235. Leak test acceptance criteria, damper shall be 
leakage class (zero leakage) at design pressure in accordance with 
ASME AG-1 Appendix DA-I. Rectify and retest any deficiency and work 
affected by such deficiency. Submit certifications of leak test. 

E. Provide nameplate in accordance with ASME AG-1, Article DA-9000. 

2.2 FILTER HOUSINGS (FOR LABORATORY FUME HOODS) 

A. Manufacturers 

1. Flanders/CSC, BG housing, gasket seal. 
2. Charcoal Services Corp. 
3. MF/Snyder General, 6119 Series. 

B. Filter Train Assembly 

1. Arrangement: Provide two 1 high x 1 wide filter housing assemblies with 
side access doors on the left side of one and the right side of the other 
looking in direction of air flow. The housing configuration with housings 
assembled in direction of air flow is as follows; 12-in. round isolation 
damper in the horizontal direction, transition section, HEPA filter section 
for gasket type 24-in. x 24-in. x 11-1 /2-in. HEPA filter, transition section, 
and 12-in. round isolation damper in the horizontal direction. The filter 
train assembly shall be built up of factory leak tested subsection housings 
that are no larger than 1 high x 1 wide. Weld joints airtight and conform 
to standard welding procedures per ASME AG-1. 

C. Containment Housing (for HEPA filters) 

1. Construction: Construct housing from Type 304 and 304L stainless steel 
with a 28 mill finish. Provide housing with 100% seam-welds in 
accordance with ASME AG-1, Article HA-4300 on joints across the 
pressure boundaries and reinforce to withstand an 18 in. w.g. positive or 
negative pressure normal operating pressure. Wire brush and clean 
welds to remove discoloration and weld splatter. Joints and seams which 
are part of the filter sealing surface, flange connections and bag-out rings 
shall be ground smooth and free of burrs and sharp edges. Factory weld 
housings, transitions, base, and lifting lugs to form one unit. Provide type 
300 series stainless steel miscellaneous mechanical components. 
Manufacture housings in accordance with ASME AG-1, Section HA. 
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2. Access Doors: Provide removable, separate, access doors for each tier 
of filters. Use solid silicone or neoprene gaskets that seal the door to the 
housing wall while maintaining clearance between the bag-out flange and 
the inside door surface. Door gasket shall be a molded gasket fitted to 
the door. Use door gasket material of extra firm (21-29 PSI by 
compression/deflection) density closed cell silicone sponge conforming to 
MIL-R-46089 with skin surface finish or ASTM D1056 grade 2C3, 2C4 or 
30-40 Shore-A-durometer neoprene. Provide stainless steel door latches 
that pivot away after release and remain attached to the housing or door. 
Use 300 series stainless steel bolts with nuts made from a precipitation 
hardening (PPH) grade of stainless steel, treated substantially harder 
than the bolt. Metal pockets for instruction manuals are optional. 

3. Smooth Inlet Design: On the upstream side of each filter position, provide 
a smooth inlet design with a minimum 3/4 in. deep recess around the 
upstream perimeter of the filter to limit the buildup of contaminants in 
crevices or filter frames. 

4. Filter Locking Mechanism: Provide a filter locking mechanism with a 
replaceable locking tray in the HEPA housing having a total clamping load 
of about 1400 lbs. per 24 in. by 24 in. HEPA filter (per ERDA 76-21 4.3.4). 

5. Filter Removal Rod: Provide housings with two or more filters per access 
door with a replaceable removal rod to draw the filters to the change out 
position. 

6. Bag In/Out: Provide each filter access door with a bag-out port inside the 
access door which is hemmed on its outer edges to prevent tearing of the 
bag. Provide two continuous ribs on the outside of the port to hold the 
bag's elastic shock cord and the safety strap during the bag-out 
operation. The turned edge on the port is not considered a rib. Provide 
each housing with two, 8 mil, transparent PVC glove bags for each bag
out port. Incorporate mittens into the bag. Provide bag with stock 
number rolled into the hem for easy identification when reordering. 
Provide bag with a smooth finish to prevent from sticking to itself and 
provide a nylon safety strap with each bag-out port to prevent the bag 
from slipping off during the bag-out procedure. Provide a cinching strap 
with each bag-out port to tie off the slack in the bag while the exhaust 
system is operating. Provide a banding kit to facilitate in the secure 
clamping off of the bag between the housing and the spent filter. 

7. Filter Removal Tray: Provide one filter removal tray for each size of 
HEPA filter to aid in the change-out operation. 

8. Filter Gasket Type - The filter gasket sealing area in the filter housing 
must be compliant with the type of filter chosen in Section 23 4133, "High
Efficiency Particulate Filtration." 

D. Acceptance Testing: Acceptance testing shall be conducted in accordance with 
ASME AG-1, Section TA-4600 "Moisture Separator, Prefilter, HEPA filter Bank 
Acceptance tests and Table TA-4610. 

E. Visual Inspection. 

1. Perform a Visual Inspection in accordance with ASME AG-1, 
Sections HA 5200 and TA-4620. Submit Visual Inspection procedures 
and reports. 
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F. System Functional Tests: Perform system functional tests in accordance with 
ASME AG-1, Sections TA-4630 and TA-4640. Submit System Functional test 
procedures and reports. 

G. Structural Capability Test: 

1. Perform a Structural Capability test in accordance with ASME AG-1, 
Sections HA-5500 and TA-4331 on the completed filter train prior to the 
final pressure decay leak test. Submit certifications of the Structural 
Capability test. 

H. Pressure Decay Leak Test: 

1. Factory leak test each housing and completed filter train assembly by the 
pressure decay method to minus 20 in. w.g. in accordance with ASME 
AG-1, Sections HA-5300 and TA-4332. Leak test to acceptance criteria 
of a maximum of 0.2 percent of housing volume per hour at design 
pressure. Rectify and retest any deficiency and work affected by such 
deficiency. Submit certifications of leak test. 

I. Air Flow testing 

1. Factory shall perform air flow distribution testing in accordance with 
ASME AG-1, Sections HA-5600, TA-4632 and Mandatory 
Appendix TA-IV. Submit certifications for Air flow distribution testing. 

2. Factory shall perform Air-Aerosol mixing uniformity tests in accordance 
with ASME AG-1, Sections HA-5700, TA-4633, and Mandatory 
Appendix TA-V. Manufacturer may submit previously approved uniformity 
tests for similar installations. Submit certifications for Air-Aerosol mixing 
uniformity tests. 

3. Factory shall perform sampling manifold testing in accordance with 
ASME AG-1, Section HA-5800. Manufacturer may submit previously 
approved sampling manifold tests for similar installations. Submit 
certifications for sampling manifold tests. 

J. Miscellaneous 

1. Static-Pressure Ports: Locate static-pressure ports on the front or top of 
the housing upstream and downstream of each filter bank. Provide 
1/4-in. NPT ports with cap, type 304 stainless steel. 

2. Quality Assurance: Comply with ASME NQA-1 . 

3. Lifting Lugs: Provide Type 304 or Type 304L stainless steel lifting lugs 
with a 2 in. diameter lifting eye. 

4. Custom-Engraved Plates: Include plates with the housing model number, 
and the original order number with minimum 1 /8 in. letter height. 
Fabricate custom-engraved plates from polished stainless steel and 
permanently weld to the housing. Nameplates shall comply with 
ASME AG-1, Section HA-9000 and AA-9120. 

5. Seismic Qualification: in accordance with Section 22 0548, "Vibration and 
Seismic Controls for Plumbing, Piping and Equipment." 

6. Transition to Ductwork: Provide inlet and outlet transitions welded or 
bolted to the housing with a 2 in. x 2 in. x 3/16 in. minimum x angle ring 
flange with predrilled mounting holes and shipped with gaskets. If the 
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transition is bolted, the spacing shall be the manufacturer's standard bolt
hole pattern, not to exceed 4 in. between bolt holes on center. Transition 
to be capable of withstanding up to 15 in. w.g. positive pressure and 
25-in. w.g. negative pressure. Provide gasket materials of closed cell 
neoprene, 1/4 in. thick, ASTM D1056 Specification for Flexible Cellular 
Materials - Sponge or Expanded Rubber, EPDM or neoprene Grade 2C3, 
2C4 or 30-40 Shore-A-durometer. 

7. Drains: Each filter housing shall be provided with 1-in. Type 304 or type 
304L stainless steel drain, piped to a plugged ball valve. 

8. Provide nameplate in accordance with ASME AG-1, Article HA-9000. 

2.3 FILTER HOUSINGS (FOR ROTARY FILTER DRUM ING ENCLOSURE) 

A. Manufacturer 

1. Flanders/CSC, GRF1-G-304 housing, gasket seal. 

8. Filter Train Assembly 

1. Arrangement: Provide one filter housing assembly, with access door. 
The housing configuration with housings assembled in direction of air flow 
is as follows; 3-in. round isolation damper in the vertical direction, HEPA 
filter housing, and 3-in. round isolation damper in the vertical direction .. 

C. Containment Housing (for HEPA filter) 

1. Construction: Construct housing from Type 304 and 304L stainless steel 
with a 28 mill finish. Provide housing with 100% seam-welds in 
accordance with ASME AG-1, Article HA-4300 on joints across the 
pressure boundaries and reinforce to withstand an 18 in. w.g. positive or 
negative pressure normal operating pressure. Wire brush and clean 
welds to remove discoloration and weld splatter. Joints and seams which 
are part of the filter sealing surface, flange connections and bag-out rings 
shall be ground smooth and free of burrs and sharp edges. Factory weld 
housings, transitions, base, and lifting lugs to form one unit. Provide type 
300 series stainless steel miscellaneous mechanical components. 
Manufacture housings in accordance with ASME AG-1, Section HA. 

2. Access Door. Provide removable access door. Use solid silicone or 
neoprene gaskets that seal the door to the housing wall while maintaining 
clearance between the bag-out flange and the inside door surface. Door 
gasket shall be a molded gasket fitted to the door. Use door gasket 
material of extra firm (21-29 PSI by compression/deflection) density 
closed cell silicone sponge conforming to MIL-R-46089 with skin surface 
finish or ASTM D1056 grade 2C3, 2C4 or 30-40 Shore-A-c:lurometer 
neoprene. Provide stainless steel door latches that pivot away after 
release and remain attached to the housing or door. Use 300 series 
stainless steel bolts with nuts made from a precipitation hardening (PPH) 
grade of stainless steel, treated substantially harder than the bolt. Metal 
pockets for instruction manuals are optional. 

3. Baffle Plate Design: Provide a permanently welded 300 series stainless 
steel baffle plate. The plate shall divert the air entering the housing twice 
before reaching the filter element, creating a turbulent mixture suitable for 
in-place testing. 
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4. Filter Locking Mechanism: Provide a spring loaded filter sealing clamp. 
The filter sealing clamp shall be designed to operate through the change
out bag and shall have a positive stop in the sealed position. The clamps 
shall be constructed of 300 series stainless steel. 

5. Bag In/Out: Provide each filter access door with a bag-out port inside the 
access door which is hemmed on its outer edges to prevent tearing of the 
bag. Provide two continuous ribs on the outside of the port to hold the 
bag's elastic shock cord and the safety strap during the bag-out 
operation. The turned edge on the port is not considered a rib. Provide 
each housing with two, 8 mil, transparent PVC glove bags for each bag
out port. Incorporate mittens into the bag. Provide bag with stock 
number rolled into the hem for easy identification when reordering. 
Provide bag with a smooth finish to prevent from sticking to itself and 
provide a nylon safety strap with each bag-out port to prevent the bag 
from slipping off during the bag-out procedure. Provide a cinching strap 
with each bag-out port to tie off the slack in the bag while the exhaust 
system is operating. Provide a banding kit to facilitate in the secure 
clamping off of the bag between the housing and the spent filter. 

6. Filter Gasket Type - The filter gasket sealing area in the filter housing 
must be compliant with the type of filter chosen in Section 23 4133, "High
Efficiency Particulate Filtration." 

D. Acceptance Testing: Acceptance testing shall be conducted in accordance with 
ASME AG-1, Section TA-4600 "Moisture Separator, Prefilter, HEPA filter Bank 
Acceptance tests and Table TA-4610. 

E. Visual Inspection. 

1. Perform a Visual Inspection in accordance with ASME AG-1, 
Sections HA 5200 and TA-4620. Submit Visual Inspection procedures 
and reports. 

F. System Functional Tests: Perform system functional tests in accordance with 
ASME AG-1, Sections TA-4630 and TA-4640. Submit System Functional test 
procedures and reports. 

G. Structural Capability Test: 

1. Perform a Structural Capability test in accordance with ASME AG-1, 
Sections HA-5500 and TA-4331 on the completed filter train prior to the 
final pressure decay leak test. Submit certifications of the Structural 
Capability test. 

H. Pressure Decay Leak Test: 

1. Factory leak test housing and the completed filter train assembly by the 
pressure decay method to minus 20 in. w.g. in accordance with 
ASME AG-1, Sections HA-5300 and TA-4332. Leak test to acceptance 
criteria of a maximum of 0.2 percent of housing volume per hour at design 
pressure. Rectify and retest any deficiency and work affected by such 
deficiency. Submit certifications of leak test. 
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I. Air Flow Testing 

1. Factory shall perform air flow distribution testing in accordance with 
ASME AG-1, Sections HA-5600, TA-4632 and Mandatory 
Appendix TA-IV. Submit certifications for Air flow distribution testing. 

2. Factory shall perform Air-Aerosol mixing uniformity tests in accordance 
with ASME AG-1, Sections HA-5700, TA-4633, and Mandatory 
Appendix TA-V. Manufacturer may submit previously approved uniformity 
tests for similar installations. Submit certifications for Air-Aerosol mixing 
uniformity tests. 

3. Factory shall perform sampling manifold testing in accordance with 
ASME AG-1, Section HA-5800. Manufacturer may submit previously 
approved sampling manifold tests for similar installations. Submit 
certifications for sampling manifold tests. 

J. Miscellaneous 

1. Static-Pressure Ports: Locate static-pressure ports on the side of the 
housing upstream and downstream of each filter bank. Provide 1 /4-in. 
NPT ports with cap, type 304 stainless steel. 

2. Quality Assurance: Comply with ASME NQA-1. 

3. Custom-Engraved Plates: Include plates with the housing model number, 
and the original order number with minimum 1/8 in. letter height. 
Fabricate custom-engraved plates from polished stainless steel and 
permanently weld to the housing. Nameplates shall comply with 
ASME AG-1, Section HA-9000 and AA-9120. 

4. Seismic Qualification: in accordance with Section 22 0548, "Vibration and 
Seismic Controls for Plumbing, Piping and Equipment." 

5. Connections: Provide inlet and outlet transitions welded or bolted to the 
housing with a 2 in. x 2 in. x 3/16 in. minimum x angle ring flange with 
predrilled mounting holes and shipped with gaskets. If the transition is 
bolted, the spacing shall be the manufacturer's standard bolt-hole pattern, 
not to exceed 4 in. between bolt holes on center. Transition to be 
capable of withstanding up to 15 in. w.g. positive pressure and 25-in. w.g. 
negative pressure. Provide gasket materials of closed cell neoprene, 
1/4 in. thick, ASTM D1056 Specification for Flexible Cellular Materials -
Sponge or Expanded Rubber, EPDM or neoprene Grade 2C3, 2C4 or 
30-40 Shore-A-durometer. 

6. Drains: Each filter housing shall be provided with 1 /2-in. Type 304 or type 
304L stainless steel drain, piped to a plugged ball valve. 

7. Provide nameplate in accordance with ASME AG-1, Article HA-9000. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Field Conditions: Examine areas and conditions under which air filters and filter 
housings will be installed. Do not proceed with work until unsatisfactory 
conditions have been corrected in manner acceptable to Installer. 
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3.2 INSTALLATION 

A Filter Housing: Install per manufacturer's instructions and as indicated on the 
Drawings. 

8. Filters: Install in accordance with manufacturer's instructions and recognized 
industry practices. LANL will furnish, test, and install HEPA filters. 

C. Fan Operation: Do not operate fan system until filters are in place. Replace 
temporary filters used during construction. 

D. Integrated Structural Capability Testing, Leak Testing, and Integrated System 
Test will be performed following system installation in accordance with 
Section 23 3100, "HVAC Duct and Casings." 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 23 3225, Rev. 2, dated 
November 3, 2011. 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

Bag-In/Bag-Out Housings 
23 3225-10 

10978 



PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 3300 

AIR DUCT ACCESSORIES 

A. Backdraft and pressure relief dampers. 

B. Manual volume (balancing) dampers. 

C. Control dampers. 

D. Flange connectors. 

E. Duct-mounted access doors. 

F. Duct accessory hardware. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 25 5000, "Integrated Automated Facility Controls." 

E. Section 26 0700, "Induction Motors - 500HP and Smaller." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Product data including materials, dimensions, weights, loads, and required 
clearances; and method of field assembly into duct systems and applicable 
electrical characteristics and wiring diagrams. Submit the following as 
applicable: 

1. Leakage, pressure drop, maximum operating pressure and velocity, and 
maximum back pressure data. 

2. Damper pressure drop ratings based on tests and procedures performed 
in accordance with AMCA 500-D or AMCA 510 for custom design, heavy 
duty or severe service dampers. 

B. Shop drawings for shop fabricated assemblies duct accessories: Include 
dimensions, weights, loads, and required clearances; fire and smoke damper 
installation including sleeves, and method of field assembly into duct systems 
and other construction. 

C. Damper Schedule: Include as applicable damper identification number, damper 
type, damper size, damper orientation, airflow, pressure rating, leakage rating, 
fire rating, smoke rating, actuator type, manufacturer, and model number. 
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D. Manufacturer's Installation Instructions: Submit for Fire and Combination Smoke 
and Fire Dampers. 

E. Certification showing conformance with the applicable standards for duct 
accessories materials, brazing materials, mill-rolled reinforcing and supporting 
materials, welding procedures, shop test procedures and reports. 

F. Certification of welders and qualified welding procedure for off-site welding. 

G. Manual Control Valve Dampers: 

1. Visual Inspection. 

a. Perform a Visual Inspection in accordance with ASME AG-1, 
Section DA-5200 and Section TA-4220. Submit Visual Inspection 
procedures and reports. 

2. Structural Capability Test: 

a. Perform a Structural Capability test in accordance with ASME AG-
1, Section DA-5500, Section TA-4231, and Section TA-4232, on 
the completed damper frame and blade prior to the final pressure 
decay leak test. Submit certifications of the Structural Capability 
test. 

3. Pressure Decay Leak Test: 

a. Factory leak test each completed damper assembly to minus 20 
in. w.g. in accordance with ASME AG-1, Section DA-5130, 
Section DA-5141, Section TA-4233, Section TA-4234, and Section 
TA-4235. Frame leak test acceptance criteria, damper shall be 
leakage class (zero leakage) and seat leakage acceptance criteria 
shall be Leakage Class II at design pressure in accordance with 
ASME AG-1, Appendix DA-I. Rectify and retest any deficiency 
and work affected by such deficiency. 

4. Submit Seat leakage, frame leakage, and pressure drop ratings in 
accordance with ASME AG-1, Section DA-4130. 

5. Submit documentation required by ASME AG-1, Subsection DA-4212.2. 

6. Submit certifications of materials in accordance with ASME AG-1, 
Section DA 3300. 

H. Automatic Isolation Dampers 

1. Visual Inspection. 

a. Perform a Visual Inspection in accordance with ASME AG-1, 
Section DA-5200 and Section TA-4220. Submit Visual Inspection 
procedures and reports. 

2. Structural Capability Test: 

a. Perform a Structural Capability test in accordance with ASME AG-
1, Section DA-5500, Section TA-4231, and Section TA-4232, on 
the completed damper frame and blade prior to the final pressure 
decay leak test. Submit certifications of the Structural Capability 
test. 
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3. Pressure Decay Leak Test: 

a. Factory leak test each completed damper assembly to minus 20 
in. w.g. in accordance with ASME AG-1, Section DA-5130, 
Section DA-5141, Section TA-4233, Section TA-4234, and Section 
TA-4235. Frame leak test acceptance criteria, damper shall be 
leakage class (zero leakage) and seat leakage acceptance criteria 
shall be Leakage Class II at design pressure in accordance with 
ASME AG-1, Appendix DA-I. Rectify and retest any deficiency 
and work affected by such deficiency. 

4. Submit Seat leakage, frame leakage, and pressure drop ratings in 
accordance with ASME AG-1, Section DA-4130. 

5. Submit documentation required by ASME AG-1, Subsection DA-4212.2. 

6. Submit certifications of materials in accordance with ASME AG-1, 
Section DA-3300. 

1.5 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance program 
in accordance with Section 01 4000, "Quality Requirements." 

8. Construct duct accessories in accordance with SMACNA - HVAC Duct 
Construction Standards - Metal and Flexible, NFPA 90A, NFPA 908, and 
NFPA 92A. 

C. Qualify welding processes and welding operators in accordance with AWS D9.1 , 
"Sheet Metal Welding Code". 

D. Dampers tested, rated and labeled in accordance with the latest UL 
requirements, and pressure drop ratings based on tests and procedures 
performed in accordance with AMCA 500-D or AMCA 510. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Package and ship ASME AG-1 dampers per the requirements of ASME AG-1, 
Article DA-7000, and in accordance with ASME NQA-2, Protection Level 8. 

8. Storage: Store materials in a dry area indoor, protected from damage. 

C. Handling: Handle and lift dampers in accordance with manufacturer's 
instructions. Protect materials and finishes during handling and installation to 
prevent damage. 

D. Protect dampers from damage to operating linkages and blades. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Comply with Section 01 2500, "Substitution Procedures." 

2.2 MA TE RIALS 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" for acceptable materials, material thicknesses, and duct construction 
methods unless otherwise indicated. Sheet metal materials shall be free of 
pitting, seam marks, roller marks, stains, discolorations, and other imperfections. 
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B. Galvanized Sheet Steel: Comply with ASTM A653 

1. Galvanized Coating Designation: G90 Zinc coating. 
2. Exposed-Surface Finish: Mill phosphatized. 

C. Stainless-Steel Sheets: Comply with ASTM A 167/A 167M, ASTM A 240/A 240M, 
or ASTM A 480/A 480M, Type 304 or 304L, and having a No. 2 finish for concealed 
ducts and 2B finish for exposed ducts. 

D. Reinforcement Shapes and Plates: 

1. Galvanized-steel reinforcement where installed on galvanized sheet metal 
ducts; compatible materials carbon steel bars and shapes meeting the 
requirements of ASTM A 36/A 36, galvanized in accordance with 
ASTM A 123, G90 coating, or galvanized sheet steel meeting the 
requirements of ASTM A 653/A 653M G90 coating. 

2. Stainless-steel reinforcement where installed on stainless-steel; Stainless 
steel bars and shapes meeting the requirements of ASTM A276 Type 304 
or 304L, and sheet meeting the requirements of ASTM A 167 /A 167M, 
ASTM A 240/A 240M, or ASTM A 480/A 480M, Type 304 or 304L. 

E. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or 
less; 3/8-inch minimum diameter for lengths longer than 36 inches. 

2.3 MANUAL VOLUME DAMPERS (SUPPLY, RETURN, AND NON-PROCESS EXHAUST 
SYSTEM) 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

1. Air Balance Inc.; a division of Mestek, Inc. 
2. American Warming and Ventilating; a division of Mestek, Inc. 
3. Flexmaster U.S.A., Inc. 
4. McGill AirFlow LLC. 
5. METALAIRE, Inc. 
6. Nailor Industries Inc. 
7. Pottorff; a division of PCI Industries, Inc. 
8. Ruskin Company. 
9. Trox USA Inc. 
10. Vent Products Company, Inc. 

B. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified 
Ratings Seal for both air performance and air leakage. 

C. Suitable for horizontal or vertical applications. 

D. Frames: 

1. Channel shaped. 
2. Galvanized, 0.064 inch (1.62 mm) thick. 
3. Mitered and welded corners. 
4. Flanges for attaching to walls and flangeless frames for installing in ducts. 

E. Blades: 

1. Multiple or single blade. 
2. Parallel- or opposed-blade design. 
3. Stiffen damper blades for stability. 
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4. Galvanized, roll-formed steel, 0.064 inch (1.62 mm) thick. 

F. Blade Axles: Nonferrous metal. 

G. Bearings: 

1. Molded synthetic. 

2. Dampers in ducts with pressure classes of 3-inch w.g. (750 Pa) or less 
shall have axles full length of damper blades and bearings at both ends of 
operating shaft. 

H. Blade Seals: Neoprene. 

I. Jamb Seals: Cambered stainless steel. 

J. Tie Bars and Brackets: Galvanized steel. 

K. Accessories: 

1. Include locking device to hold single-blade dampers in a fixed position 
without vibration. 

2.4 MANUAL VOLUME CONTROL DAMPERS (PROCESS EXHAUST SYSTEM) 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Flanders-CSC 
3. Greenheck Fan Corporation. 
4. Ruskin Company. 

B. Dampers shall meet the requirements of ASME AG-1, Section DA. "Dampers and 
Louvers." Frame Leakage class (zero leakage) and blade leakage class II 
(moderate leakage) rating in accordance with ASME AG-1, Appendix DA-I, with 
linkage outside the airstream and bearing AMCA's Certified Ratings Seal for both 
air performance and air leakage. 

C. Dampers shall be designed for a minimum pressure of minus 30-in w.g. 

D. Frames: Steel Channel, material shall be stainless steel Type 304 or 304L and 
be listed in ASME AG-1, Table DA-3110. 

E. Blades: Fabricated of the same material as the frame, minimum 1/4-in. thick. 

F. Bearings: Grease lubricated ball bearings mounted outboard of the damper frame. 

G. Shaft: Continuous, stainless steel. 

H. Shaft seals: external adjustable double packing gland shaft seal. 

I. Provide with lockable hand quadrant. 

2.5 AUTOMATIC VOLUME CONTROL DAMPERS (PROCESS EXHAUST SYSTEM) 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following : 

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Flanders-CSC 
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3. Greenheck Fan Corporation. 
4. Ruskin Company. 

B. Dampers shall meet the requirements of ASME AG-1, Section DA, "Dampers and 
Louvers." Frame Leakage class (zero leakage) and blade leakage class II 
(moderate leakage) rating in accordance with ASME AG-1, Appendix DA-I, with 
linkage outside the airstream and bearing AMCA's Certified Ratings Seal for both 
air performance and air leakage. 

C. Dampers shall be designed for a minimum pressure of minus 30-in w.g. 

D. Frames: Steel Channel, material shall be stainless steel Type 304 or 304L and 
be listed in ASME AG-1, Table DA-3110. 

E. Blades: Fabricated of the same material as the frame, minimum 1/4-in. thick. 

F. Bearings: Grease lubricated ball bearings mounted outboard of the damper 
frame. 

G. Shaft: Continuous, stainless steel. 

H. Shaft seals: external adjustable double packing gland shaft seal. 

I. Damper Motors: Modulating action, fail in last position. 

J. Comply with NEMA designation, temperature rating, service factor, enclosure 
type, and efficiency requirements for motors specified in Section 26 0700, 
"Induction Motors - SOOHP and Smaller." 

1. Motor Sizes: Large enough so driven load will not require motor to 
operate in service factor range above 1.0. 

2. Controllers, Electrical Devices, and Wiring: Comply with requirements for 
electrical devices and connections specified in Section 25 5000, 
"Integrated Automated Facility Controls." 

3. Permanent-Split-Capacitor or Shaded-Pole Motors: With oil-immersed 
and sealed gear trains. 

4. Electrical Connection: 115 V, single phase, 60 Hz. 

5. Manual override. 

2.6 AUTOMATIC ISOLATION DAMPERS (PROCESS EXHAUST SYSTEM) 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Flanders-CSC 
3. Greenheck Fan Corporation. 
4. Ruskin Company. 

B. Dampers shall meet the requirements of ASME AG-1, Section DA, "Dampers and 
Louvers." Frame Leakage class (zero leakage) and blade leakage class (zero 
leakage) rating in accordance with ASME AG-1, Appendix DA-I, with linkage 
outside the airstream and bearing AMCA's Certified Ratings Seal for both air 
performance and air leakage. 

C. Dampers shall be designed for a minimum pressure of minus 30-in w.g and plus 
30-in . w.g. 
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D. Frames: Steel Channel, material shall be stainless steel Type 304 or 304L and 
be listed in ASME AG-1, Table DA-3110. 

E. Blades: Fabricated of the same material as the frame, minimum 1 /4-in. thick. 

F. Bearings: Grease lubricated ball bearings mounted outboard of the damper 
frame. 

G. Shaft: Continuous, stainless steel. 

H. Shaft seals: external adjustable double packing gland shaft seal. 

I. Damper Motors: Two-Position, fail closed. 

J. Comply with NEMA designation, temperature rating, service factor, enclosure 
type, and efficiency requirements for motors specified in Section 26 0700, 
"Induction Motors - 500HP and Smaller." 

1. Motor Sizes: Large enough so driven load will not require motor to 
operate in service factor range above 1.0. 

2. Controllers, Electrical Devices, and Wiring: Comply with requirements for 
electrical devices and connections specified in Section 25 5000, 
"Integrated Automated Facility Controls." 

3. Permanent-Split-Capacitor or Shaded-Pole Motors: With oil-immersed 
and sealed gear trains. 

4. Electrical Connection : 115 V, single phase, 60 Hz. 

5. Spring Return or battery backup. 

6. NEMA 4 enclosure. 

7. Manual override. 

K. Visual Inspection. 

1. Perform a Visual Inspection in accordance with ASME AG-1, 
Section DA-5200 and Section TA-4220. Submit Visual Inspection 
procedures and reports. 

L. Structural Capability Test: 

1. Perform a Structural Capability test in accordance with ASME AG-1, 
Section DA-5500, Section TA-4231, and Section TA-4232, on the 
completed damper frame and blade prior to the final pressure decay leak 
test. Submit certifications of the Structural Capability test. 

M. Pressure Decay Leak Test: 

1. Factory leak test each completed damper assembly to minus 20 in. w.g. 
in accordance with ASME AG-1, Section DA-5130, Section DA-5141, 
Section TA-4233, Section TA-4234, and Section TA-4235. Frame and 
seat leak test acceptance criteria, damper shall be leakage class (zero 
leakage) at design pressure in accordance with ASME AG-1, 
Appendix DA-I. Rectify and retest any deficiency and work affected by 
such deficiency. 

N. Submit Seat leakage, frame leakage, and pressure drop ratings in accordance 
with ASME AG-1, Section DA-4130. 

0. Submit documentation required by ASME AG-1, Subsection DA-4212.2. 
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P. Submit certifications of materials in accordance with ASME AG-1, 
Section DA-3300. 

2.7 FLANGE CONNECTORS (SUPPLY, RETURN AND RESTROOM EXHAUST SYSTEM) 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

1. Ductmate Industries, Inc. 
2. Nexus PDQ; Division of Shilco Holdings Inc. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange 
connectors, gaskets, and components. 

C. Material: Galvanized steel. 

D. Gauge and Shape: Match connecting ductwork. 

2.8 DUCT-MOUNTED ACCESS DOORS 

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards -
Metal and Flexible, Figure 7-2, "Duct Access Doors and Panels" and Figure 7-3, 
"Access Doors - Round Duct." Fabricate doors airtight and suitable for duct 
pressure class. 

B. Frame: Minimum 22 gauge galvanized sheet steel, with bend-over installation 
tabs and foam gaskets. 

C. Door: Double wall, galvanized sheet steel and thickness as indicated for duct 
pressure class, with sealing gaskets and quick fastening locking devices. 

1. Hinges and Latches: 1" x 1" butt or continuous piano hinge and cam 
latches. 

2. Insulation: For insulated ductwork, furnish with minimum 1 inch thick 
fiberglass insulation. 

D. Number of Hinges and Locks: 

1. Less than 12 inches square: Secure with sash locks. 

2. Up to 18 inches Square: Furnish two hinges and two sash locks. 

3. Up to 24 x 48 inches: Three hinges and two compression latches with 
outside and inside handles. 

4. Larger Sizes: Four hinges and two compression latches with outside and 
inside handles. 

5. Access panels with sheet metal screw fasteners are not acceptable. 

2.9 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including 
screw cap and gasket. Size to allow insertion of pitot tube and other testing 
instruments and of length to suit duct-insulation thickness. 

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and 
resistant to gasoline and grease. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify ducts and equipment installations are ready for accessories. 

8. Verify rated walls are ready for fire damper installation. 

C. Verify duct access door location prior to fabrication. 

3.2 INSTALLATION 

A. Install duct accessories in accordance with NFPA 90A and NFPA 92A, and in 
accordance with manufacturer's installation instructions at the locations shown 
on the drawings. Follow SMACNA HVAC Duct Construction Standards-Metal 
and Flexible for duct construction and pressure class. 

8. Install duct accessories of materials suited to duct materials or as described in 
PART 2 of this section: 

1. Use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts. 
2. Stainless-steel accessories in stainless-steel ducts. 

C. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as 
possible to exhaust fan and where indicated on drawings. 

D. Install volume dampers at points on supply, return, and exhaust systems where 
branches extend from larger ducts. Where dampers are installed in ducts having 
duct liner, install dampers with hat channels of same depth as liner, and 
terminate liner with nosing at hat channel. 

1. To minimize duct noise generated by volume dampers, SMACNA 
recommends locating dampers at least two duct diameters from fittings 
and as far away as possible from outlets. 

2. Install galvanized steel volume dampers in galvanized steel ducts. 

3. Install stainless steel volume dampers in stainless steel ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install flexible connectors to connect ducts to equipment. 

H. For fans developing static pressures of 5-inch w.g. (1250 Pa) and more, cover 
flexible connectors with loaded vinyl sheet held in place with metal straps. 

I. Connect terminal units to supply ducts directly. 

J. Connect flexible ducts to metal ducts with adhesive plus sheet metal screws. 

K. Install duct test holes where required for testing and balancing purposes. 

L. Install thrust limits at centerline of thrust, symmetrical on both sides of 
equipment. Attach thrust limits at centerline of thrust and adjust to a maximum of 
1 /4-inch (6-mm) movement during start and stop of fans. 
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M. Install duct access doors for inspection and cleaning upstream of equipment as 
indicated on drawings. Access doors shall be accessibly located. Provide 
minimum 8 X 8 inch size for hand access, 18 X 18 inch size or 18 inch x the duct 
heighUwidth less 2 inches for shoulder access. Install duct access door at the 
following locations in the supply duct: 

1. Downstream of each CAV box. 

2. At each change in main duct direction greater than 45° and at maximum 
spacing of every 50 feet of straight duct. 

3.3 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 

2. Inspect locations of access doors and verify that purpose of access door 
can be performed. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 23 3300, Rev. 0, dated 
June 1, 2010. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Centrifugal fans. 

SECTION 23 3400 

HVAC FANS 

1.2 PERFORMANCE REQUIREMENTS 

A. AMCA Compliance: Comply with AMCA performance requirements and bear the 
AMCA-Certified Ratings Seal. 

B. HVAC fans and associated motors shall perform satisfactorily in the following 
service conditions: 

1. Elevation: 7 ,500 feet above sea level. 

2. Maximum ambient temperature: 104 degrees F. 

3. Minimum ambient temperature: Minus 20 degrees F. 

4. 24-hour average temperature: not exceeding 86 degrees F. 

5. Fan load shall not exceed the altitude and temperature de-rated capacity 
of the motor. (Refer to Table 5020-4 in ESM Chapter 7, Section D5020.) 

6. Maximum solar heat gain: 110 W/sq ft. 

C. Seismic Protection and Performance: The seismic protection and performance 
of HVAC fans shall be in accordance with Section 22 0548, "Vibration and 
Seismic Controls for Plumbing Piping and Equipment." 

D. Delegated Design: Design vibration isolation and seismic-restraint details, 
including comprehensive engineering analysis by a professional engineer 
licensed in the State of NM, using performance requirements and design criteria 
indicated. 

1.3 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 03 3053, "Miscellaneous Cast-in-Place Concrete." 

D. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

E. Section 22 0554, "Identification for Plumbing, HVAC, and Fire Piping and 
Equipment." 

F. Section 23 3300, "Air Duct Accessories." 

G. Section 26 0519, "Low Voltage Electrical Power Conductors and Cables." 

H. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

I. Section 26 0700, "Induction Motors - 500HP and Smaller." 
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1.4 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.5 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Product Data: Include rated capacities, furnished specialties, and accessories 
for each type of product indicated. 

1. Certified fan performance curves with system operating conditions 
indicated. 

2. Certified fan sound-power ratings. 

3. Motor ratings and electrical characteristics, plus motor and electrical 
accessories. 

4. Material thickness and finishes, including color charts 

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, 
loads, required clearances, method of field assembly, components, and location 
and size of each field connection. 

1. Design Calculations: Calculate requirements for selecting vibration 
isolators and seismic restraints and for designing vibration isolation 
bases. 

2. Vibration Isolation Base Details: Detail fabrication, including anchorages 
and attachments to structure and to supported equipment. Include 
auxiliary motor slides and rails, and base weights. 

C. Field quality-control test reports. 

D. Factory test reports. 

E. Certification of Materials. 

F. Operation and maintenance data. 

1.6 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

C. Performance Ratings: Conform to AMCA 210 and bear AMCA Certified Rating 
Seal. 

D. Sound Ratings: AMCA 301, tested to AMCA 300, and bear AMCA Certified 
Sound Rating Seal. 

E. UL Compliance: UL listed and labeled, designed, manufactured, and tested in 
accordance with UL 705. 
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F. Balance Quality: Conform to AMCA 204. 

G. NEMA Compliance: Motors and electrical accessories shall comply with 
NEMA MG-1. 

1.7 INSPECTIONS AND TESTS (FE-5309 AND FE-5310 ONLY) 

A. Inspection and testing of fans shall be in accordance with the requirements of 
ASME AG-1 , Article BA-5000, except seismic testing is not required. 

B. All fans with motors and drives mounted by the manufacturer shall be completely 
assembled and test run as a unit at the specified operating speed prior to 
shipment. 

C. Each wheel shall be statically and dynamically balanced in accordance with 
ASME AG-1 Section BA-4160 and Table BA-4162 or ANSl/AMCA 204-96 
"Balance Quality and Vibration Levels for Fans" to Fan Application Category 
BV-3, Balance Quality Grade G6.3 whichever is most stringent.. 

D. Balance readings shall be taken by electronic-type equipment in the axial, 
vertical, and horizontal directions on each of the bearings. 

E. Submit test results and reports. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials in a dry area indoors, protected from damage and in accordance 
with manufacturer's instructions. 

B. Package and ship ASME AG-1 exhaust fans per the requirements of ASME AG-1 
Article BA-7000 and in accordance with ASME NQA-2, Protection Level C. 
Storage shall be in accordance with ASME NQA-2, Storage Level 2. 

1.9 WARRANTY 

A. The equipment manufacturer shall provide, at no additional cost, a standard parts 
warranty that covers a period of one year from unit start-up or 18 months from 
shipment, whichever occurs first. 

1 .10 EXTRA MA TE RIALS 

A. Furnish two sets of belts for each belt driven fans. 

PART 2 PRODUCTS 

2.1 AIRFOIL CENTRIFUGAL FANS (FE-5309 AND FE-5310) 

A. Basis-of-Design Product: Subject to compliance with requirements including all 
ASME AG-1 requirements identified herein, provide the product indicated on 
Drawings or a comparable product. 

B. Description: Factory-fabricated, -assembled, -tested, and -finished, belt-driven 
centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor, drive 
assembly, and support structure. 

C. Materials: Carbon steel coated with manufacturer's standard protective coating 
rated for outdoor use. Materials shall meet the Requirements of ASME AG-1 
Article BA-3000. Submit Certification of materials. 
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D. Housings: Formed panels to make curved-scroll housings with shaped cutoff; 
with doors or panels to allow access to internal parts and components. Housing 
shall be continuously welded. 

1. Panel Bracing: Steel angle- or channel-iron member supports for 
mounting and supporting fan scroll, wheel, motor, and accessories. 

2. Spun inlet cone with flange. 

3. Outlet flange. 

E. Airfoil Wheels: 

1. Single-width-single-inlet construction with curved inlet flange. 

2. Heavy backplate. 

3. Hollow die-formed, airfoil-shaped blades continuously welded at tip flange 
and backplate. 

4. Cast-iron or cast-steel hub riveted to backplate and fastened to shaft with 
set screws. 

F. Shafts: Statically and dynamically balanced and selected for continuous 
operation at maximum rated fan speed and motor horsepower, with final 
alignment and belt adjustment made after installation. 

1. Turned, ground, and polished hot-rolled steel with keyway. Ship with a 
protective coating of lubricating oil. 

2. Designed to operate at no more than 70 percent of first critical speed at 
top of fan's speed range. 

G. Grease-Lubricated Shaft Bearings: Self-aligning, pillow-block-type, tapered roller 
bearings with double-locking collars and two-piece, cast-iron housing. 

1. Ball-Bearing Rating Life: ABMA 9, L-10 at 200,000 hours. 
2. Roller-Bearing Rating Life: ABMA 11, L-1 O at 200,000 hours. 
3. Provide extended lube lines. 

H. Belt Drives: Factory mounted, with final alignment and belt adjustment made 
after installation. 

1. Service Factor minimum 1.5 based on Fan Motor Size. 

2. Fan Pulleys: Cast iron or cast steel with split, tapered-bushing; 
dynamically balanced at factory . 

3. Motor Pulleys: Adjustable pitch for use with motors through 5 hp; fixed 
pitch for use with larger motors. Select pulley so pitch adjustment is at 
the middle of adjustment range at fan design conditions. 

4. Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple 
belt drives. 

5. Belt Guards: Fabricate to comply with OSHA and SMACNA requirements 
of diamond-mesh wire screen welded to steel angle frame or equivalent, 
prime coated. Secure to fan or fan supports without short circuiting 
vibration isolation. Include provisions for adjustment of belt tension, 
lubrication, and use of tachometer with guard in place. 

6. Motor Mount: Adjustable for belt tensioning. 
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I. Accessories: 

1. Scroll Access Doors: Shaped to conform to scroll, bolted with gaskets. 

2. Scroll Drain Connection: NPS 1-1/2" steel welded tank flange (FPT) to 
low point of fan scroll with plug. 

3. Companion Flanges: Rolled flanges for duct connections of same 
material as housing. 

4. Shaft Seals: Airtight seals installed around shaft on drive side of single
width fans. 

5. Shaft guards. 

6. Evase. 

J. Motors: Comply with requirements in Section 26 0700, "Induction Motors -
500HP and Smaller." 

1. Enclosure Type: Totally enclosed, fan cooled. 
2. CSA Labeled. 
3. Labeled for VFD use. 
4. NEMA MG-1. 
5. Premium Efficiency. 

K. Structural Base: Free standing, isolated base, factory Mounted. 

L. Vibration Isolators: Restrained seismic spring isolators having a static deflection 
of 2 inches. 

2.2 CENTRIFUGAL WALL VENTILATORS (FE-5323) 

A. Basis-of-Design Product: Subject to compliance with requirements, provide 
product indicated on Drawings or comparable product by one of the following: 

1. Acme Engineering & Manufacturing Corporation. 
2. Aerovent; a division of Twin City Fan Companies, Ltd. 
3. Carnes Company. 
4. Greenheck Fan Corporation. 
5. Hartzell Fan Incorporated. 
6. JencoFan. 
7. Loren Cook Company. 
8. Penn Barry. 

B. Galvanized-steel and fiberglass housings are also available from some 
manufacturers. 

1. Housing: Heavy-gage, removable, spun-aluminum, dome top and outlet 
baffle; venturi inlet cone. 

C. Fan Wheel: Aluminum hub and wheel with backward-inclined blades. 

D. Belt Drives: 

1. Resiliently mounted to housing. 

2. Fan Shaft: Turned, ground, and polished steel; keyed to wheel hub. 

3. Shaft Bearings: Permanently lubricated, permanently sealed, self
aligning ball bearings. 
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4. Pulleys: Cast-iron, adjustable-pitch motor pulley. 

5. Fan and motor isolated from exhaust airstream. 

E. Accessories: 

1. Disconnect Switch: Nonfusible type, with thermal-overload protection 
mounted inside fan housing, factory wired through internal aluminum 
conduit. 

2. Bird Screens: Removable, 1 /2-inch (13-mm) mesh, aluminum or brass 
wire. 

3. Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted 
in wall sleeve; factory set to close when fan stops. 

4. Capacities and Characteristics: As Scheduled on Drawings. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install centrifugal fans level and plumb. 

B. Support floor-mounting units using restrained spring isolators having a static 
deflection of 2 inch. Vibration- and seismic-control devices are specified in 
Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

1. Secure vibration and seismic controls to concrete bases using anchor 
bolts cast in concrete base or plate welded to embedment plates. 

C. Install floor-mounting units on concrete bases designed to withstand, without 
damage to equipment, the seismic force required by authorities having 
jurisdiction. Concrete, reinforcement, and formwork requirements are specified 
in Section 03 3053, "Miscellaneous Cast-in-Place Concrete." 

D. Install units with clearances for service and maintenance. 

E. Label fans according to requirements specified in Section 22 0554, "Identification 
for Plumbing, HVAC, and Fire Piping and Equipment." 

3.2 CONNECTIONS 

A. Duct installation and connection requirements are specified in other Division 23 
sections. Drawings indicate general arrangement of ducts and duct accessories. 
Make final duct connections with flexible connectors. Flexible connectors are 
specified in Section 23 3300, "Air Duct Accessories." 

B. Install ducts adjacent to fans to allow service and maintenance. 

C. Ground equipment according to Section 26 0526, "Grounding and Bonding for 
Electrical Systems." 

D. Connect wiring according to Section 26 0519, "Low Voltage Electrical Power 
Conductors and Cables." 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

HVAC Fans 
23 3400-6 

10994 



3.3 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Verify that shipping, blocking, and bracing are removed. 

2. Verify that unit is secure on mountings and supporting devices and that 
connection to ducts and electrical components are complete. Verify that 
proper thermal-overload protection is installed in motors, starters, and 
disconnect switches. 

3. Verify that cleaning and adjusting are complete. 

4. Disconnect fan drive from motor, verify proper motor rotation direction, 
and verify fan wheel free rotation and smooth bearing operation. 
Reconnect fan drive system, align and adjust belts, and install belt 
guards. 

5. Adjust belt tension. 

6. Adjust damper linkages for proper damper operation . 

7. Verify lubrication for bearings and other moving parts. 

8. Verify that manual and automatic volume control dampers in connected 
ductwork systems are in fully open position. 

9. Remove and replace malfunctioning units and retest as specified above. 

B. Replace damaged and malfunctioning controls and equipment. 

C. Prepare test and inspection reports. 

3.4 SCHEDULES 

A. See Equipment Schedule on drawings. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 23 3400, Rev. 0, dated 
November 23, 2010. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 3600 

AIR TERMINAL UNITS 

A. Shutoff, single-duct air terminal units. 

1.2 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 22 0554, "Identification for Plumbing, HVAC, and Fire Piping and 
Equipment." 

D. Section 23 2113, "Hydronic Piping." 

E. Section 23 3101, "HVAC Ducts." 

F. Section 23 3300, "Air Duct Accessories." 

G. Section 25 5000, "Integrated Automated Facility Controls." 

1.3 ABeREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMANCE REQUIREMENTS 

A. Structural Performance: Hangers and supports, and seismic restraints shall 
withstand the effects of gravity and seismic loads and stresses within limits and 
under conditions described in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" and ASCE/SEI 7 and DOE-STD-1020. 

1.5 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Product Data: For each type of the following products, including rated capacities, 
furnished specialties, sound-power ratings, and accessories. 

1. Air terminal units. 
2. Liners and adhesives. 
3. Sealants and gaskets. 
4. Seismic-restraint devices. 

B. Shop Drawings: For air terminal units. Include plans, elevations, sections, 
details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location 
and size of each field connection. 

2. Wiring Diagrams: For power, signal, and control wiring. 

3. Hangers and supports, including methods for duct and building 
attachment, seismic restraints, and vibration isolation. 
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C. Operation and Maintenance Data: For air terminal units to include in emergency, 
operation, and maintenance manuals. 

1. Instructions for resetting minimum and maximum air volumes. 
2. Instructions for adjusting software set points. 

1.6 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2004, 
Section 5, "Systems and Equipment" and Section 7, "Construction and System 
Start-Up." 

PART 2 PRODUCTS 

2.1 SHUTOFF, SINGLE-DUCT AIR TERMINAL UNITS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide 
Trane VCWF or comparable product by one of the following: 

1. Anemostat Products; a Mestek Company. 
2. Carnes. 
3. Environmental Technologies, Inc. 
4. Krueger. 
5. METALAIRE, Inc. 
6. Nailor Industries Inc. 
7. Phoenix Controls Corporation. 
8. Price Industries. 
9. Titus. 
10. Trane; a business of American Standard Companies. 
11. Trax USA Inc.; a subsidiary of the TROX GROUP. 
12. Tuttle & Bailey. 
13. Warren Technology. 

B. Configuration: Volume-damper assembly inside unit casing with control 
components inside a protective metal shroud. 

C. Casing: 0.034-inch (0.85-mm) steel double wall. 

1. Casing Lining: Adhesive attached, 1-inch- (25-mm-)] thick, coated, 
fibrous-glass duct liner complying with ASTM C 1071, and having a 
maximum flame-spread index of 25 and a maximum smoke-developed 
index of 50, for both insulation and adhesive, when tested according to 
ASTM E 84. 

a. Cover liner with nonporous foil and metal. 

2. Air Inlet: Round or rectangular stub connection or S-slip and drive 
connections for duct attachment. 

3. Air Outlet: S-slip and drive connections. 
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4. Access: Removable panels for access to parts requiring service, 
adjustment, or maintenance; with airtight gasket. 

5. Airstream Surfaces: Surfaces in contact with the airstream shall comply 
with requirements in ASHRAE 62.1-2004. 

D. Volume Damper: Galvanized steel with peripheral gasket and self-lubricating 
bearings. 

1. Maximum Damper Leakage: ARI 880 rated 1 percent of nominal airflow 
at 4-inch w.g. inlet static pressure. 

2. Damper Position: Normally closed. 

E. Attenuator Section: 0.034-inch (0.85-mm) steel sheet. 

1. Lining: Adhesive attached, 1-inch- (25-mm-) thick, coated, fibrous-glass 
duct liner complying with ASTM C 1071, and having a maximum flame
spread index of 25 and a maximum smoke-developed index of 50, for 
both insulation and adhesive, when tested according to ASTM E 84. 

a. Cover liner with nonporous foil and metal. 

2. Airstream Surfaces: Surfaces in contact with the airstream shall comply 
with requirements in ASHRAE 62.1-2004. 

F. Hydronic Coils: Copper tube, with mechanically bonded aluminum fins spaced 
no closer than 0.1 inch (2.5 mm), and rated for a minimum working pressure of 
200 psig (1380 kPa) and a maximum entering-water temperature of 220 deg F 
(104 deg C). Include manual air vent and drain valve. 

G. Direct Digital Controls: Bidirectional damper operators and microprocessor
based controller and room sensor. Control devices shall be compatible with 
temperature controls specified in Section 25 5000, "Integrated Automated Facility 
Controls," and shall have the following features: 

1. Damper Actuator: 24 V, powered closed/powered open. 

2. Terminal Unit Controller: Pressure-independent, variable-air-volume 
controller with electronic airflow transducer with multipoint velocity sensor 
at air inlet, factory calibrated to minimum and maximum air volumes, and 
having the following features: 

a. Occupied and unoccupied operating mode. 
b. Remote reset of airflow or temperature set points. 
c. Adjusting and monitoring with portable terminal. 
d. Communication with temperature-control system specified in 

Section 25 5000, "Integrated Automated Facility Controls." 

3. Room Sensor: Wall mounted with temperature set-point adjustment and 
access for connection of portable operator terminal. 

H. Control Sequence: 

1. Suitable for operation with duct pressures between 0.25- and 3.0-inch 
w.g. (60- and 750-Pa) inlet static pressure. 

2. System-powered, wall-mounted thermostat. 
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2.2 HANGERS AND SUPPORTS 

A Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and 
nuts. 

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or 
galvanized rods with threads painted with zinc-chromate primer after installation. 

C. Steel Cables: Galvanized steel complying with ASTM A 603. 

D. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, 
swivel, and bolts designed for duct hanger service; with an automatic-locking and 
clamping device. 

E. Air Terminal Unit Attachments: Sheet metal screws, blind rivets, or self-tapping 
metal screws; compatible with duct materials. 

F. Trapeze and Riser Supports: Steel shapes and plates for units with steel 
casings; aluminum for units with aluminum casings. 

2.3 SEISMIC-RESTRAINT DEVICES 

A General Requirements for Restraint Components: Rated strengths, features, 
and applications shall be as defined in reports by an agency acceptable to 
authorities having jurisdiction. 

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout 
force of components shall be at least four times the maximum seismic 
forces to which they will be subjected. 

B. Channel Support System: Shop- or field-fabricated support assembly made of 
slotted steel channels rated in tension, compression, and torsion forces and with 
accessories for attachment to braced component at one end and to building 
structure at the other end. Include matching components and corrosion-resistant 
coating. 

C. Restraint Cables: ASTM A 603, galvanized steel cables with end connections 
made of cadmium-plated steel assemblies with brackets, swivel, and bolts 
designed for restraining cable service; with an automatic-locking and clamping 
device or double-cable clips. 

D. Hanger Rod Stiffener: Steel tube or steel slotted-support-system sleeve with 
internally bolted connections to hanger rod. 

E. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type. 
Select anchor bolts with strength required for anchor and as tested according to 
ASTM E 488. 

2.4 SOURCE QUALITY CONTROL 

A Factory Tests: Test assembled air terminal units according to ARI 880. 

1. Label each air terminal unit with plan number, nominal airflow, maximum 
and minimum factory-set airflows, coil type, and ARI certification seal. 
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PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install air terminal units according to NFPA 90A, "Standard for the Installation of 
Air Conditioning and Ventilating Systems." 

8. Install air terminal units level and plumb. Maintain sufficient clearance for normal 
service and maintenance. 

C. Install wall-mounted thermostats. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 4, "Hangers and Supports." 

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or 
structural-steel fasteners appropriate for construction materials to which hangers 
are being attached. 

1. Where practical , install concrete inserts before placing concrete. 
2. Do not use powder-actuated concrete fasteners for seismic restraints . 

C. Hangers Exposed to View: Threaded rod and angle or channel supports. 

D. Install upper attachments to structures. Select and size upper attachments with 
pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 

3.3 SEISMIC-RESTRAINT-DEVICE INSTALLATION 

A. Install hangers and braces designed to support the air terminal units and to 
restrain against seismic forces required by applicable building codes. Comply 
with ASCE/SEI 7 and DOE-STD-1020. 

8. Select seismic-restraint devices with capacities adequate to carry present and 
future static and seismic loads. 

C. Install cables so they do not bend across edges of adjacent equipment or 
building structure. 

D. Install cable restraints on air terminal units that are suspended with vibration 
isolators. 

E. Install seismic-restraint devices using methods approved by an agency 
acceptable to authorities having jurisdiction. 

F. Attachment to Structure: If specific attachment is not indicated, anchor bracing 
and restraints to structure, to flanges of beams, or to upper truss chords of bar 
joists. 

3.4 CONNECTIONS 

A. Install piping adjacent to air terminal unit to allow service and maintenance. 

B. Hot-Water Piping: In addition to requirements in Section 23 2113, "Hydronic 
Piping," connect heating coils to supply with shutoff valve, strainer, flexible 
connection, and union or flange; and to return with union or flange, flexible 
connection, control valve, and balancing valve. 

C. Connect ducts to air terminal units according to Section 23 3101, "HVAC Ducts." 
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3.5 IDENTIFICATION 

A. Label each air terminal unit with plan number, nominal airflow, and maximum and 
minimum factory-set airflows. Comply with requirements in Section ·22 0554, 
"Identification for Plumbing, HVAC, and Fire Piping and Equipment," for 
equipment labels and warning signs and labels. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests 
and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. After installing air terminal units and after electrical circuitry has been 
energized, test for compliance with requirements. 

2. Leak Test: After installation, fill water coils and test for leaks. Repair 
leaks and retest until no leaks exist. 

3. Operational Test: After electrical circuitry has been energized, start units 
to confirm proper motor rotation and unit operation. 

4. Test and adjust controls and safeties. Replace damaged and 
malfunctioning controls and equipment. 

D. Air terminal unit will be considered defective if it does not pass tests and 
inspections. 

E. Prepare test and inspection reports . 

3.7 STARTUP SERVICE 

A. Perform startup service. 

1. Complete installation and startup checks according to manufacturer's 
written instructions. 

2. Verify that inlet duct connections are as recommended by air terminal unit 
manufacturer to achieve proper performance. 

3. Verify that controls and control enclosure are accessible. 

4. Verify that control connections are complete. 

5. Verify that nameplate and identification tag are visible. 

6. Verify that controls respond to inputs as specified. 
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PART 1 GENERAL 

SECTION 23 3713 

DIFFUSERS, REGISTERS, AND GRILLES 

1.1 SECTION INCLUDES 

A Rectangular and square ceiling diffusers. 

B. Perforated diffusers. 

C. Adjustable bar registers. 

D. Security registers. 

E. Fixed face registers and grilles. 

1.2 RELATED SECTIONS 

A Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A Product Data: For each type of product indicated, include the following: 

1. Data Sheet: Indicate materials of construction, finish, and mounting 
details; and performance data including throw and drop, static-pressure 
drop, and noise ratings. 

2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, 
room location, quantity, model number, size, and accessories furnished. 

B. Samples for Initial Selection: For diffusers, registers, and grilles with factory
applied color finishes. 

C. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from 
Installers of the items involved: 

1. Ceiling suspension assembly members. 

2. Method of attaching hangers to building structure. 

3. Size and location of initial access modules for acoustical tile. 

4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, 
speakers, sprinklers, access panels, and special moldings. 

5. Duct access panels. 

D. Source quality-control reports. 
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1.5 QUALITY ASSURANCE AND QUALITY CONTROL 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

2.2 

A. Comply with Section 01 2500, "Substitution Procedures." 

CEILING DIFFUSERS 

A. 

B. 

Rectangular and Square Ceiling Diffusers: 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. A-J Manufacturing Co., Inc. 
b. Anemostat Products; a Mestek company. 
c. Carnes. 
d. Hart & Cooley Inc. 
e. Krueger. 
f. METALAIRE, Inc. 
g. Nailor Industries Inc. 
h. Price Industries. 
i. Titus. 
j. Tuttle & Bailey. 

2. Devices shall be specifically designed for variable-air-volume flows. 

3. Material: Steel. 

4. Finish: Baked enamel, white. 

5. Face Size: 24 by 24 inches. 

6. Face Style: Four-cone. 

7. Mounting: Surface/duct. 

8. Pattern: Adjustable. 

Perforated Diffuser: 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Air Research Diffuser Products, Inc. 
b. A-J Manufacturing Co., Inc. 
c. Anemostat Products; a Mestek company. 
d. Carnes. 
e. Hart & Cooley Inc. 
f. Krueger. 
g. METALAIRE, Inc. 
h. Nailor Industries Inc. 
i. Price Industries. 
j. Titus. 
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k. Tuttle & Bailey. 
I. Warren Technology. 

2. Devices shall be specifically designed for variable-air-volume flows. 

3. Material: Steel backpan and pattern controllers, with steel face. 

4. Finish: Baked enamel, white. 

5. Module Size: Shown on Drawings. 

6. Duct Inlet: Round. 

7. Duct Inlet Size: Shown on Drawings. 

8. Face Style: Flush. 

9. Mounting: Surface mount. 

10. Pattern Controller: Adjustable with louvered pattern modules at inlet. 

C. Perforated Diffuser: 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Air Research Diffuser Products, Inc. 
b. A-J Manufacturing Co., Inc. 
c. Anemostat Products; a Mestek company. 
d. Carnes. 
e. Hart & Cooley Inc. 
f. Krueger. 
g. METALAIRE, Inc. 
h. Nailor Industries Inc. 
i. Price Industries. 
j. Titus. 
k. Tuttle & Bailey. 
I. Warren Technology. 

2. Devices shall be specifically designed for variable-air-volume flows. 

3. Material: Steel backpan and pattern controllers, with steel face. 

4. Finish: Baked enamel, color selected by Architect. 

5. Face Size: 24 by 24 inches. 

6. Duct Inlet: Round. 

7. Duct Inlet Size: Shown on Drawings 

8. Face Style: Flush. 

9. Mounting: T-Bar Lay-In. 

10. Pattern Controller: Adjustable with louvered pattern modules at inlet. 
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D. Perforated Diffuser (Low Velocity for Wet Chemistry Laboratory): 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Air Research Diffuser Products, Inc. 
b. A-J Manufacturing Co., Inc. 
c. Anemostat Products; a Mestek company. 
d. Carnes. 
e. Hart & Cooley Inc. 
f. Krueger. 
g. METALAIRE, Inc. 
h. Nailor Industries Inc. 
i. Price Industries. 
j. Titus. 
k. Tuttle & Bailey. 
I. Warren Technology. 

2. Devices shall be specifically designed for variable-air-volume flows. 

3. Material: Steel backpan and pattern controllers, with steel face. 

4. Finish: Baked enamel, color selected by Architect. 

5. Face Size: 24 by 24 inches. 

6. Duct Inlet: Round. 

7. Duct Inlet Size: Shown on Drawings 

8. Face Style: Below finished ceiling no greater than 5/8 in. 

9. Mounting: T-Bar Lay-In. 

10. Pattern Controller: internal to unit in the lower air dampening chamber. 

E. Perforated Return Diffuser: 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Air Research Diffuser Products, Inc. 
b. A-J Manufacturing Co., Inc. 
c. Anemostat Products; a Mestek company. 
d. Carnes. 
e. Hart & Cooley Inc. 
f. Krueger. 
g. METALAIRE, Inc. 
h. Nailor Industries Inc. 
i. Price Industries. 
j. Titus. 
k. Tuttle & Bailey. 
I. Warren Technology. 

2. Material: Steel backpan with steel face. 

3. Finish: Baked enamel, color selected by Architect. 

4. Face Size: Shown on Drawings. 
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5. Duct Inlet: Rectangular. 

6. Duct Inlet Size: Shown on Drawings 

7. Face Style: Flush. 

8. Mounting: T-Bar Lay-in. 

F. Perforated Return Diffuser: 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Air Research Diffuser Products, Inc. 
b. A-J Manufacturing Co., Inc. 
c. Anemostat Products; a Mestek company. 
d. Carnes. 
e. Hart & Cooley Inc. 
f. Krueger. 
g. METALAIRE, Inc. 
h. Nailor Industries Inc. 
i. Price Industries. 
j. Titus. 
k. Tuttle & Bailey. 
I. Warren Technology. 

2. Material: Steel backpan with steel face. 

3. Finish: Baked enamel, color selected by Architect. 

4. Face Size: Shown on Drawings. 

5. Duct Inlet: Round. 

6. Duct Inlet Size: Shown on Drawings 

7. Face Style: Flush. 

8. Mounting: Surface mount. 

2.3 REGISTERS AND GRILLES 

A. Fixed Face Register: 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. A-J Manufacturing Co., Inc. 
b. Anemostat Products; a Mestek company. 
c. Carnes. 
d. Dayus Register & Grille Inc. 
e. Hart & Cooley Inc. 
f. Krueger. 
g. METALAIRE, Inc. 
h. Nailor Industries Inc. 
i. Price Industries. 
j. Titus. 
k. Tuttle & Bailey. 
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2. Material: Steel. 

3. Finish: Baked enamel, color selected by Architect. 

4. Face Blade Arrangement: Fixed Horizontal spaced 3/4 inch apart, 45 
degree deflection. 

5. Frame: 1-1/4 inches wide. 

6. Mounting Frame: Frame size and style shown on drawing. 

7. Mounting: Countersunk screw. 

B. Fixed Face Register: 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. A-J Manufacturing Co., Inc. 
b. Anemostat Products; a Mestek company. 
c. Carnes. 
d. Dayus Register & Grille Inc. 
e. Hart & Cooley Inc. 
f. Krueger. 
g. METALAIRE, Inc. 
h. Nailor Industries Inc. 
i. Price Industries. 
j. Titus. 
k. Tuttle & Bailey. 

2. Material: Type 304 Stainless Steel. 

3. Finish: #3 satin. 

4. Face Blade Arrangement: Fixed Horizontal spaced 1/2 inch apart, 45 
degree deflection. 

5. Frame: 1-3/8 inches wide. 

6. Mounting Frame: Frame size and style shown on drawing. 

7. Mounting: Countersunk screw. 

2.4 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate diffusers, registers, and grilles according to 
ASH RAE 70, Method of Testing for Rating the Performance of Air Outlets and 
Inlets. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for 
compliance with requirements for installation tolerances and other conditions 
affecting performance of equipment. 

B. Proceed with installation only after unsatisfactory conditions have been 
corrected. 
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3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb. 

B. Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of 
ducts, fittings, and accessories. Air outlet and inlet locations have been indicated 
to achieve design requirements for air volume, noise criteria, airflow pattern, 
throw, and pressure drop. Make final locations where indicated, as much as 
practical. For units installed in lay-in ceiling panels, locate units in the center of 
panel. Where architectural features or other items conflict with installation, notify 
Contractor for a determination of final location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to 
allow service and maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, 
or as directed, before starting air balancing. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 3816 

FUME HOODS 

A. Laboratory Fume Hoods, including constant airflow volume open bypass hoods. 
Equipment provisions for ADA and ABA compliance are specified where 
applicable. 

B. Products Supplied 

1. Based on fume hood design, furnish and install all fume hoods and 
related understructures as specified and/or as shown on design drawings. 

2. Furnish and deliver all service outlets, accessory fittings, electrical 
receptacles and switches, as listed in this specification, equipment 
schedules, or as shown on design drawings. 

3. Pre-install fittings for attachment to the fume hood superstructure at the 
factory. 

4. Pre-plumb plumbing fixtures mounted on the fume hood superstructures 
per Paragraph 2.3K. Pre-wire electrical fixtures per Paragraph 2.3L. 

1.2 RELATED SECTIONS 

A. Section 01 1116, "Work by Owner." 

B. Section 01 2500, "Substitution Procedures." 

C. Section 01 4000, "Quality Requirements." 

D. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

E. Section 01 6000, "Product Requirements." 

F. Section 01 7700, "Closeout Procedures." 

G. Section 13 4800, "Sound, Vibration, and Seismic Control." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL DESIGN AND PERFORMANCE REQUIREMENTS 

A. Fume hoods shall be Type A. 

B. Fume hoods specifically function as ventilated, enclosed work spaces designed 
to capture, confine, and exhaust fumes, vapors, and particulate matter produced 
or generated within the enclosure. 
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C. Face velocities of fume hoods are established on the basis of the toxicity or 
hazard of the materials used or the operations conducted within the fume hood. 
Hoods will be designed to meet air flow requirements in ACFM (not SCFM) per 
the ACGIH Ventilation Manual 26th edition. A categorization of fume hood types 
based on face velocities and materials handled is as follows: 

1. Chemical Fume Hoods for areas operating under a Hazard Communication 
Plan. The recommended average face velocity is 138 FPM. 

2. Specific-Purpose Walk-In Hoods designed for enclosing a complex drum 
bagging station. The recommended average face velocity is 40 FPM. 

D. Provide fume hoods of types listed below with airfoil design to ensure maximum 
operating efficiency and containment. Foil sections at the front fascias of the 
hood minimize the eddying of air currents at the hood face opening while the rear 
baffle system minimizes turbulence in the rear and upper portion of the hood 
interior. 

E. Hood operates on a once through airflow mode with no air recirculation back to 
any operating zone. Configure the hood such that no equipment can be placed 
within the first six inches inside the hood or placed in a way that will create an 
undesirable air current. 

F. Provide fume hoods with consistent and safe airflow through the hood face. 
Ensure that variations of face velocity do not exceed +20% of the average face 
velocity at any designated measuring point for the empty hood. 

G. Assure minimal SPL via adequate baffle slot area and exhaust collar 
configuration. 

H. Maximum allowable variation throughout the range of baffle adjustment is +5% 
for exhaust CFM, static pressure, and average face velocity at any baffle 
position. 

I. Provide "dead man" features that would automatically return valves, controls, and 
switches to a safe position for those valves, controls, and switches affecting 
processes that could create hazards due to operator inattention or incapacitation. 

J. Ensure that the average illumination of the work surface is 80 foot-candles 
minimum. The work surface is defined as the area inside the superstructure, 
from side to side and from face of baffle to the inside face of the sash. 

K. For fume hood interior materials, use only materials with a flame spread rating of 
less than 25 when tested in accordance with NFPA 255 or as otherwise 
specified. 

L. Minimum dimensions: See Drawings. Verify that the hood will pass through a 
standard 3 ft x 7 ft doorframe with doorstops or the smallest access way the hood 
will need to be moved through. 

M. Fume Hood Types 

1. Constant Airflow Volume Open Bypass Hood: 

a. This type of hood exhausts a constant airflow volume regardless 
of the sash position and will automatically bypass air above and 
below the sash opening as the sash is lowered. 

b. This type of hood permits balancing of the room ventilating system 
by maintaining a constant volume of hood exhaust airflow. 
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c. The upper bypass functions automatically by opening as the sash 
is lowered and allows air to enter the hood through a low 
impedance grille. 

d. The lower bypass, located below the bottom airfoil sill, directs air 
in a manner that continuously purges the work surface. 

e. The bypass system design must limit face velocity to not more 
than three and one-half times the face velocity with the sash fully 
open. 

f. Isotope Hood: Designed for handling radioactive isotopes. 

g. Bench Hood: A fume hood that is located on a work surface. 

N. Seismic Design 

1. Depending upon the quantity and characteristics of the materials being 
contained and the location of the fume hood installation within the LANL 
facility, fume hoods must be designed to withstand a DBE. 

2. Ensure that the fume hood and its anchorage are in accordance with 
applicable performance category requirements stated in Section 13 4800, 
"Sound, Vibration, and Seismic Control" and other LANL Technical Area
specific documents. 

1.5 SUBMITTALS 

A. Submit in accordance with the requirements in Exhibit I: 

B. Product Data 

1. Catalog or manufacturer's data for each fume hood component and 
associated equipment specified. Include design features, configurations, 
total CFM flow capacity, component dimensions, weight, furnished 
accessories, standard materials, construction details, utility and service 
requirements, and colors for each type of fume hood. 

2. Materials/parts list 

C. Shop Drawings 

1. Shop drawings indicating component dimensions, tolerances, equipment 
locations, large scale plans, elevations, ends, cross sections, 
mechanical/electrical rough-in and anchor placement dimensions, 
clearances for maintenance and operation, size and location of field 
connections, construction details, utility requirements, service run spaces, 
and materials used 

2. Wiring diagrams 

D. Samples 

1. Hood interior lining, 6" x 6" sample. 

2. Hood enclosure of color selected, 6" x 6" sample. 

3. Work surfaces, 6" x 6" sample. 

4. Other pre-finished equipment and accessories, 6" x 6" or appropriately 
sized sample. 
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5. Operation signs, placards, and/or instruction plates that will be attached 
to hood. 

E. Test Reports and Certificates 

1. Provide certification (CoC or other equivalent document) that the fume 
hood was designed and factory tested in accordance with ASHRAE 
Standard 110. 

2. Provide UL Standards for Safety listing for the fume hood superstructure. 

3. Provide test reports on each size and type of hood verifying conformance 
to specified parameters and regulations. A test report accompanies each 
hood as part of the installation and usage package. Include performance 
data curves and documentation that fume hoods meet the performance 
requirements described in ASHRAE Standard 110 and this specification. 

4. Provide certification that the fume hood has been through start-up 
procedures and that it is functioning properly. 

5. Provide test report on operation of installed fume hood after installation. 

F. Manufacturer's Instructions 

1. Manufacturer's installation and assembly instructions showing the field 
installation of parts, components, equipment, and other similar items. 

2. Written instructions providing details on proper operation and 
maintenance. 

G. Closeout Submittals 

1. Submit in accordance with Section 01 7700, "Closeout Procedures." 

1.6 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Use products of a company that has: 

1. Manufactured at least 50 fume hoods of the same type and size specified. 

2. Five years or more experience in the manufacture of laboratory fume 
hoods, casework, and equipment of type specified. 

3. Records of manufacturing facility, testing facility, assembly, and quality 
control procedures available for LANL inspection. 

4. A QA program meeting the requirements of 10 CFR 830.122. 

C. Provide fume hoods with performance conforming to related ANSI, ASH RAE, UL, 
and LANL requirements specified in Paragraph 1.4 of this section. 

1. 7 DELIVERY, STORAGE, AND HANDLING 

A. Transport, handle, store, and protect product in accordance with the 
requirements of Section 01 6000, "Product Requirements." 

B. Deliver equipment to site in manufacturer's original, unopened containers and 
packaging, with labels clearly indicating equipment name, part numbers, 
quantities, and manufacturer. 
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1.8 WARRANTY 

A. The selected manufacturer warrants all products sold to be free from defects in 
material and workmanship for a period of one-year minimum, or greater as 
negotiated within subcontract, (beginning with date of acceptance). LANL shall 
provide notification to the manufacturer's representative of any defective product 
and provide the manufacturer a reasonable opportunity to inspect the goods. 
LANL shall not return defective products without written shipping instructions and 
authorization from the manufacturer. 

1.9 COMMISSIONING 

A. Provide labor, materials, and equipment to perform the commissioning process. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Comply with Section 01 2500, "Substitution Procedures." 

2.2 MANUFACTURERS 

A. Listed below are companies with suitable experience specializing in the design 
and manufacture of laboratory fume hoods. Other companies may qualify 
provided they have suitable experience performing similar work: 

1. Fisher Hamilton Incorporated: SafeAire II Fume Hoods 
2. Kewaunee Scientific Corporation: Supreme Air Fume Hoods 

8. Supply all equipment in accordance with this specification. The offering of a 
product differing in materials and construction from this specification requires 
written approval from LANL and must demonstrate equivalent or superior 
performance. Obtain alternate product approval no less than seven (7) days 
before the proposal deadline. 

C. LANL reserves the right to reject qualified or alternate proposals and to award 
based on product value where such action assures equivalent or greater integrity 
of product. 

2.3 MANUFACTURED UNITS 

A. Fume Hood Superstructure Frame: 

1. A freestanding rigid frame structure of steel angle provided to support 
exterior and interior liner and baffle panels. 

2. Exterior steel panels can be removed without disassembly of the frame 
structure and inner liner panels. 

8. Fume Hood Interior Walls: 

1. Provide double walled ends that maximize interior working area. The 
area between the double walled ends houses the remote control valves, 
sash counterbalance weights, electrical receptacles, and wiring. 

2. To allow for plumbing and electrical system maintenance and 
replacements, provide removable interior liner access panels that can be 
removed without disassembly of the superstructure frame and exterior 
steel panels. 
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3. Contour the front vertical fascia section at the front leading edge to 
provide a streamlined hood air entrance section and ensure smooth even 
flow of air into the hood. The vertical fascias house the required service 
controls, electrical switches and receptacles. 

4. Provide hood interior end panels and sash track flush with the fascia to 
prevent eddy currents and back flow of air. 

C. Fume Hood Exteriors: 

1. Construct from cold rolled steel with component parts screwed together to 
allow removal of the end panels, front end and top fascia pieces, and 
airfoil strips for replacement or to afford access to the plumbing lines, 
service fittings, and electrical components. 

2. Weld spacers or reinforcements to the exterior parts as required. 

0 . Fume Hood Finish: 

1. Pre-treat steel component parts after welding/fabrication, but before final 
assembly, to provide a uniform fine-grained crystalline phosphate surface 
that will enhance both the final finish bond and final finish resistance to 
humidity, corrosion, and corrosive chemicals. 

2. Physically and chemically clean the steel by degreasing and washing with 
an alkaline cleaner then follow with a complete metallic phosphate 
solution spray treatment. After the phosphate treatment, completely dry 
the steel. 

3. Apply a corrosion-resistant primer base coat using an electro-deposition 
dip procedure to guarantee complete paint coverage. Powder-coat or 
solvent-based spray paints are unacceptable for the initial base paint 
coat. Cure the coating by baking at elevated temperatures to provide 
maximum properties of corrosion and wear resistance. 

4. Provide an acid, alkali, and solvent resistant final topcoat finish on both 
exterior and interior surfaces of all parts. 

E. Fume Hood Airfoil: 

1. Provide an integral airfoil, streamlined similar to the sides, at the bottom 
of the hood opening. Provide a nominal 1" open space between the airfoil 
and the top front edge of the work surface to direct an airflow stream 
across the work surface, to prevent the back flow of air, and to purge the 
work surface airspace of contaminants. Extend the airfoil back under the 
sash, so that the sash does not close the 1-inch opening. 

2. Fabricate the airfoil from 12-gauge-minimum steel to provide rigidity and 
to resist denting and flexing. 

3. For walk-in hoods, provide a stop located at the bottom of the sash track 
that will ensure a nominal 1-inch opening between the bottom of the sash 
and the floor. 

F. Fume Hood Top Panel: 

1. The top front panel of the hood may have an integral 1/4" thick laminated 
safety float glass or polycarbonate vision panel located directly above the 
sash opening and in such a manner as to allow viewing the top interior 
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portion of the hood without having the operator stoop or place their face 
inside the hood. 

2. For Constant Airflow Volume Open Bypass Hoods: 

a. Provide an integral grille that will bypass airflow at the top of the 
sash opening. The bypass will operate passively and will not rely 
on mechanical or electrical means to perform its function. 

G. Fume Hood Baffles: 

1. Provide a baffle system with three horizontal slots designed to facilitate 
airflow distribution through the hood. Position horizontal slots at the low, 
mid, and upper sections of the hood interior back wall. Baffles may be 
adjustable or fixed depending on system specification and intended 
application. Ensure that the baffle system design does not allow back 
flow of air through a hood when the hood sash is closed. 

2. Ensure that a fixed baffle system accommodates the airflow management 
requirements for specified contaminant properties. Provide acid-resistant 
labeling indicating the specific contaminant properties that the baffle 
system is configured for (i.e. lighter than air or heavier than air gases or 
fumes, high heat generation processes, or general conditions). 

3. For an adjustable baffle system, provide adjustability that will 
accommodate the airflow management requirements for various 
contaminant properties. As a minimum, provide adjustability for the top 
and bottom slots. When specified, provide a single-point remote baffle 
adjustment device that will allow convenient and prompt adjustment from 
either the hood exterior or from no further than 6" into the hood. Locate 
the baffle adjustment device such that it will not require the entry of the 
operator's head into the hood and so that it will be accessible by both 
able bodied and wheelchair bound operators. Provide acid-resistant 
labeling indicating proper baffle adjustment position for various 
contaminant properties. 

4. Provide removable baffles to facilitate cleaning. 

5. Provide baffles made of the same material as the fume hood liner. 

H. Fume Hood Duct Collar: 

1. Provide stainless steel bell-mouthed duct collar(s) located in the hood 
plenum chamber. 

I. Fume Hood Lighting: 

1. Fluorescent Light Fixtures: 

a. Ensure that all fixtures are UL approved and labeled. 

b. Provide fluorescent lights with T-8 bulbs. 

c. Provide electronic ballast for fluorescent light fixtures. 

d. Isolate the fluorescent light fixtures from the hood interior by a 1/4" 
thick tempered glass, safety glass, or polycarbonate panel sealed 
from the hood cavity. Ensure that bulb replacement is 
accomplished from the hood exterior only. 
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e. Provide fluorescent light fixtures in the top of the hood. Locate 
lighting power switch so that it is operable by both able bodied and 
wheelchair operators. The minimum illumination at the work 
surface is to be 80 foot-candles. 

J. Fume Hood Sash 

1. Provide a vertical, horizontal, or combination sash as specified. 

2. Produce sash frame from 18-gauge steel with mitered and welded 
comers ground smooth to provide a complete unit with no visible joints. 
Use replaceable plastic guides for the sash frames that will operate in 
stainless steel sash guides to prevent metal-to-metal contact. 

3. Provide sash tracks set flush with the interior liner panels to minimize 
turbulence. 

4. Produce the sash glass from 1 /4" laminated safety float glass or 
polycarbonate panels. Use polycarbonate panels on fume hoods used for 
hydrofluoric acid operations or for other operations where this is a better 
choice than glass. 

5. Set glass/polycarbonate panels into deep form extruded polyvinyl 
chloride, or equivalent, channels internally interlocked with the outer 
member sealing and retaining the glazing. 

6. Provide rubber bumper stops for the sash to open and close against. 

7. Counterbalance System: 

a. Counter balance up/down moving (vertical or combination) sashes 
with a weight and cable/chain system designed to prevent sash 
tilting and binding during operation. Permit one finger operation at 
any point on the sash pull. 

b. Ensure that the system will hold the sash at any position without 
creep and will prevent sash drop in the event of cable/chain 
failure. 

c. Provide stainless steel sash cables operating on ball bearing 
pulleys/sheaves. Provide stainless steel sash chains operating on 
ball bearing sprockets. 

d. Do not use spring type counterbalances. 

K. Fume Hood Plumbing Services 

1. Provide all plumbing fittings factory installed and piped between the valve, 
outlet, and service inlet. Provide inlet piping with a labeled single-point 
connection located on the hood exterior for each valve and route to a 
point that will best suit rough-in locations shown on the design drawings. 

2. Provide remote controlled valves, as selected, located within the end 
panels and actuated by chrome plated or plastic 4-armed handles 
attached to brass extension rods that project through control panels 
located in the hood vertical fascias. Furnish the valve handles with color
coded and labeled service indicators. 

3. Locate all services so that they are reachable by both able bodied and 
wheelchair bound operators. 
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4. For interior fittings supplying gases and water, provide nylon panel 
flanges and nylon angle serrated hose connectors, color-coded to match 
services. For distilled water interior fittings, provide tin lined bronze panel 
flanges and angle serrated hose connectors with white color-coding. For 
steam interior fittings, provide cast bronze flanges and angle serrated 
hose connectors with a chemical resistant metallic bronze finish. Provide 
water goosenecks in cast bronze with a chemical resistant metallic 
bronze finish. 

L. Fume Hood Electrical Services 

1. Pre-wire the hood superstructure so single 120 VAC branch circuit 
powers receptacles, lighting, and alarm and provide a UL label certifying 
acceptable wire gauge, connections, fixtures, and wire color coding. 

2. Provide 120 V, specification grade, 20 amp, duplex GFCI receptacles 
mounted on the vertical fascia. 

3. Locate all frequently operated services so that they are reachable by both 
able bodied and wheelchair bound operators. 

M. Fume Hood Monitors and Alarms 

1. Provide a safety monitoring and alarm system that monitors: 

a. Hood face velocity and provides audible and visual alarms when 
face velocity drops below or rises above IHS-IH specified face 
velocities. See LIHSM Chapter 39. 

b. Hood exhaust duct static pressure and provides audible and visual 
alarms when pressure limits are exceeded. 

c. The audible alarm is mutable via a panel mounted manually 
operated switch that is accessible by both able bodied and 
wheelchair bound operators. The visual alarm continues to flash 
as long as the alarm condition exists. 

2. Face Velocity Alarm: 

a. Monitors the actual face velocity of the hood regardless of sash 
position and is UL approved and labeled. 

3. Low Static Pressure Alarm: 

a. Monitors the static pressure in the exhaust duct above the hood 
regardless of sash position and is UL approved and labeled. 

4. Passive Indicating Devices 

a. Equip each hood with a manometer or other passive pressure
measuring device to provide the user visual indication that the 
hood is operating within acceptable parameters. 

b. Provide a passive airflow indicating device to provide the user 
visual indication that the hood is providing adequate airflow and 
operating within acceptable parameters. 

c. Locate passive indicating devices so that they are easily and 
readily visible to both able bodied and wheelchair bound 
operators. 
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N. Isotope Hoods 

1. A fume hood with integral work surface, coved corners, linings 
impermeable to radioactive materials, and structure reinforced to support 
lead shielding bricks. 

2. Provide interior construction that prevents radioactive material buildup 
and allows complete cleaning. 

3. Fabricate hood interior lining, including end panel and back panel, from 
14-gauge, type 304 or 316 stainless steel with a No. 4 finish. Fabricate 
the inside back and end panels in a seamless, welded, wrap around 
design that is welded to the work surface. Fabricate all vertical and 
horizontal corners and seamless joints between inside back, end panels, 
and work surfaces with 1 /2" internal radius. Grind all welds flush and 
blend to a No. 4 finish. Reinforce the entire stainless steel hood interior 
to provide a completely rigid, welded together, self-supporting assembly. 
Provide the hood end liners without access openings. 

4. Fabricate hood work surface from 14 gauge, type 304 or 316 stainless 
steel with a No. 4 finish in the form of a watertight pan 1/2" deep with a 6" 
wide safety ledge at the front edge. Reinforce the work surface to 
support a uniform maximum loading of 200 pounds per square foot. 

5. When water service is supplied, provide a cup drain flush with the 
recessed portion of the work surface. 

6. Fabricate baffles and top panel from 16 gauge, type 304 or 316 stainless 
steel with a No. 4 finish. Fasten the baffle to the hood interior with 
stainless steel screws. Provide easily removable baffles to facilitate 
cleaning of the baffles and the area behind the baffles. 

2.4 SOURCE QUALITY CONTROL 

A. Containment Performance Testing 

1. Purpose: To pre-qualify the performance of the bidder's laboratory fume 
hood before award of subcontract or before acceptance of the hood after 
award of subcontract. 

2. Test Method 

a. Conduct pre-qualification testing of fume hoods per ASH RAE 
Standard 110 at the bidder's fume hood test facility. Conduct tests in 
the ASH RAE defined AM mode by personnel cognizant of the 
recommended test procedures. Refer to ASH RAE Standard 110 for 
specific requirements, procedures, and qualification criteria. 

b. Use the following tests to judge the performance of the fume hood: 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Certify to LANL that building conditions are conducive to the installation of a 
finished goods product, including all critical dimensions. 

B. Inspect areas and conditions, with installer present, for compliance with 
requirements for installation tolerances and other conditions affecting the 
performance of the fume hood. Ensure the area is free of undesirable air 
currents (i.e., > 40 fpm vertical and horizontal cross drafts with respect to the 
hood face) that would adversely affect hood performance. 

C. Inspect utility rough-ins to verify actual locations of connections prior to beginning 
installation. 

D. Check and verify that no irregularities exist that would affect quality of execution 
of work specified. 

E. Formally notify LANL in writing if existing conditions will affect acceptable results. 

3.2 INSTALLATION 

A. Reference SEFA 2-1999 for fume hood installation information and guidelines. 

B. Arrange installation of fume hoods to provide access space for service and 
maintenance. 

C. Coordinate work with the schedule and requirements of other work being 
performed in the area at the same time both with regard to mechanical and 
electrical connections to and in the fume hoods and the general construction 
work. 

D. Coordinate work between LANL and the manufacturer/subcontractor per 
Section 01 1116, "Work by Owner." Final plumbing and electrical connections 
are the responsibility of those subcontractors fulfilling requirements of sections in 
those Divisions. 

E. Assemble and install fume hoods in accordance with approved shop drawings 
and manufacturer's installation instructions. Ensure that fume hood assembly 
and installation are performed by or supervised by fume hood manufacturer 
personnel. 

F. Install fume hoods, plumb, level, square, with no distortion, and securely 
anchored to building and adjacent furniture in proper location. 

G. Install fume hood equipment to provide maximum safety and continuity of 
operation in the event of seismic activity per requirements defined in 
Paragraph 1.4N. 

H. Secure work surfaces to casework and equipment components with material and 
procedures recommended by the manufacturer. 

I. Install accessories and fittings in accordance with manufacturer's 
recommendations. 

3.3 FIELD QUALITY CONTROL 

A. Site Tests, Inspection 
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1. Arrange for a factory authorized service representative to inspect the field 
assembly and installation of the fume hoods, including piping, ductwork, 
and electrical connections; and to prepare a written report on findings with 
recommended corrective actions. 

2. Conduct Al testing of fume hoods at LANL per ASH RAE Standard 110. 
Perform tests in field to verify proper operation of the fume hood before 
placing into service. Perform tests only after installation is complete, the 
building make-up air system is in operation, the building ventilation 
system has been balanced, all connections have been made, the doors 
and windows are in normal operating position, all other hoods and 
exhaust devices are operating at designed conditions, and written 
verification has been submitted that the aforementioned conditions have 
been met. 

3. Modifications to the hood, placement of new large equipment, or 
equipment that creates heat or mechanical air disturbances that would 
alter the airflow characteristics within the hood require retesting for 
confinement capability before the hood is placed in service. 

4. Correct any discrepancies, errant processes, or unsafe conditions 
disclosed by these tests before request of test procedures. 

5. Project substantial completion shall be withheld until all required fume hood 
certification letters, tests, and reports have been submitted and approved. 

8. Manufacturers' Field Services 

1. Ensure that the fume hood manufacturer field tests 100% of the installed 
units per ASH RAE 110 to a control level of Al 0.01 ppm or better. 

3.4 ADJUSTING 

A. Adjust sash, baffles, fixtures, accessories, and other moving or operating parts 
for proper function and operation. 

8. Repair or remove and replace defective work as directed by LANL. 

C. Reference Section 01 7700, "Closeout Procedures," for additional detail. 

3.5 CLEANING 

A. Remove all debris, dirt, packing materials, and rubbish accumulated as a result 
of the installation of the fume hoods to an on-site container provided by LANL or 
others, leaving the premises clean and orderly. 

8. Clean fume hood interior and exterior to remove foreign material and 
construction dirt. 

C. Reference Section 01 7700, "Closeout Procedures," for additional detail. 

3.6 DEMONSTRATION 

A. Provide written and oral instructions that detail proper operation and maintenance. 

8. Reference Section 01 7700, "Closeout Procedures," for additional detail. 

3. 7 PROTECTION 

A. Provide necessary protective measures to prevent casework and equipment from 
being exposed to and damaged from other construction activity. 
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B. Advise LANL of procedures and precautions for protection of material, installed 
laboratory casework, and fixtures from damage by work of other trades. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 23 3816, Rev. 2, dated July 29, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 4100 

PARTICULATE AIR FILTRATION 

A. Pleated panel filters . 

B. Supported bag filters. 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 specification sections, apply to this 
section. 

1.3 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

1.4 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.5 SUBMITTALS 

Submit in accordance with the requirements in Exhibit I: 

A. Product Data: For each type of product indicated. Include dimensions; operating 
characteristics; required clearances and access; rated flow capacity, including 
initial and final pressure drop at rated airflow; efficiency and test method; fire 
classification; furnished specialties; and accessories for each model indicated. 

1.6 QUALITY ASSURANCE 

A. ASHRAE Compliance: 

1. Work identified in this section shall be done under a Quality Assurance 
Program in accordance with Section 01 4000, "Quality Requirements." 

2. Comply with applicable requirements in ASHRAE 62.1, Section 4, 
"Outdoor Air Quality;" Section 5, "Systems and Equipment;" and 
Section 7, "Construction and Startup." 

3. Comply with ASHRAE 52.1 for arrestance and ASHRAE 52.2 for MERV 
for methods of testing and rating air-filter units. 

B. Comply with NFPA 90A and NFPA 90B. 

1. 7 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Provide one complete set(s) of filters for each filter bank. 
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PART 2 PRODUCTS 

2.1 PLEATED PANEL FILTERS 

A Description: Factory-fabricated, self-supported, extended-surface, pleated, 
panel-type, disposable air filters with holding frames. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide Flanders/FF I Pre Pleat 40 or comparable product by one of the 
following: 

a. AAF International. 
b. Airguard. 
c. Camfil Farr. 
d. Columbus Industries, Inc. 
e. CRS Industries, Inc.; CosaTron Division. 
f. D-Mark. 
g. Filtration Group. 
h. Flanders-Precisionaire. 
i. Koch Filter Corporation. 
j. Purafil, Inc. 
k. Research Products Corp. 
I. Tri-Dim Filter Corporation. 

B. Filter Unit Class: UL 900, Class 2. 

C. Media: Interlaced glass or synthetic fibers coated with nonflammable adhesive. 

1. Adhesive shall have a VOC content of 80 g/L or less when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Media shall be coated with an antimicrobial agent. 

3. Separators shall be bonded to the media to maintain pleat configuration. 

4. Welded wire grid shall be on downstream side to maintain pleat. 

5. Media shall be bonded to frame to prevent air bypass. 

6. Support members on upstream and downstream sides to maintain pleat 
spacing. 

D. Filter-Media Frame: Cardboard frame with perforated metal retainer sealed or 
bonded to the media. 

E. Capacities and Characteristics: 

1. Thickness or Depth: 2 inches. 

2. Dust Spot Efficiency: 30-35% percent when tested according to 
ASHRAE 52.1. 

3. Initial Resistance: 0.28 at 500 fpm. 

4. MERV Rating: 8 when tested according to ASHRAE 52.2. 
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2.2 SUPPORTED BAG FILTERS 

A. Description: Factory-fabricated, dry, extended-surface, self-supported filters with 
holding frames in steel, basket-type retainers. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide Flanders/FF! Precision Pak or comparable product by one of the 
following: 

a. AAF International. 
b. Airguard. 
c. Camfil Farr. 
d. Columbus Industries, Inc. 
e. CRS Industries, Inc.; CosaTron Division. 
f. D-Mark. 
g. Filtration Group. 
h. Flanders-Precisionaire. 
i. Koch Filter Corporation. 
j . Purafil, Inc. 
k. Research Products Corp. 

B. Filter Unit Class: UL 900, Class 2. 

C. Media: Fibrous material constructed so individual pleats are maintained in 
tapered form under rated-airflow conditions by flexible internal supports. 

1. Media shall be coated with an antimicrobial agent. 

D. Filter-Media Frame: Corrosion-resistant steel. 

E. Capacities and Characteristics: 

1. Thickness or Depth: 15-inches 

2. Dust Spot Efficiency: 85 percent when tested according to 
ASHRAE 52.1. 

3. Initial Resistance: 0.44 in w.g. at 500 fpm. 

4. MERV Rating: 13 when tested according to ASHRAE 52.2. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Position each filter unit with clearance for normal service and maintenance. 
Anchor filter holding frames to substrate. 

B. Install filters in position to prevent passage of unfiltered air. 

C. Do not operate fan system until filters (temporary or permanent) are in place. 
Replace temporary filters used during construction and testing with new, clean 
filters. 

D. Coordinate filter installations with duct and air-handling-unit installations. 

3.2 CLEANING 

A. After completing system installation and testing, adjusting, and balancing of air
handling and air-distribution systems, clean filter housings and install new filter media. 
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SECTION 23 4133 

HIGH-EFFICIENCY PARTICULATE FILTRATION 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. ASME AG-1, Section FC HEPA Filters (Housings for these per Section 23 3225, 
"Bag-in/Bag-out Housings"). 

B. Auxiliary HEPA Filters and Housings. 

1.2 RELATED SECTIONS 

A. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

B. Section 23 3225, "Bag-in/Bag-out Housings." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 APPLICABILITY 

A. This specification applies to filters for use in air and gas streams with a 
250 degrees F maximum continuous temperature. 

B. This specification applies to the procurement of filters for U.S. Department of 
Energy (DOE) facilities at Los Alamos National Laboratory. 

1.5 LANL PERFORMED WORK 

A. LANL will do in-place penetration testing of HEPA filter(s) after successful 
installation in systems required to be tested. 

B. LANL will perform receipt inspection on filters ordered by LANL organizations in 
accordance with Paragraph 3.1 of this section. 

1.6 SYSTEM DESCRIPTION 

A. Design Requirements 

1. ASME AG-1, Section FC HEPA Filters 

a. Design in accordance to ASME AG-1, Article FC-4000, Design 

b. Type A 

c. Number Designation: 7, 24-in by 24-in by 11-1/2-in deep, rated 
airflow 1,500 cfm at 1.3 in. water gauge. 

2. Auxiliary HEPA Filters 

a. Particle removal efficiency of 99.97 percent for 0.3 micrometers or 
better of an approved test aerosol. 

b. Withstand a minimum pressure differential of 1 O in. of water. 

c. Pressure differential of less than 3 in. of water at a flow rate of 
35 scfm. 
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d. Leak tightness: Bubble test all seams in pressure boundary. 

e. End connection: 2-in Class 150 male NPT. 

1.7 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. ASME AG-1, Section FC HEPA Filters 

1. Certification documentation from an independent test facility indicating 
that HEPA filter model(s) have been successfully qualified in accordance 
with ASME AG-1, Article FC-5100 and Paragraph 1.8 of this section. 

2. COC that is signed or otherwise authenticated by responsible managers 
within the supplying organization and that certifies the conformance of 
end-items to order requirements. The Certificate of Conformance shall 
include: 

a. Copy of the HEPA filter manufacturer's QA plan identifying 
procurement, fabrication, test & inspection, material traceability 
and non-conformity controls for approval 

b. Statement that the products are constructed in accordance with 
the requirements in ASME AG-1, Section FC, manufacturer's QA 
Plan and Paragraph 1.8 of this section. 

c. Qualification and Acceptance Test reports. 

d. Purchased item identified by model number. 

e. Purchase Order (PO) number. 

f. Any approved changes, waivers, or deviations from this 
specification. 

3. Warranty documentation - guarantee against failure in proper use or 
operation caused by defective materials and/or workmanship for a period 
of 1 year from the date of acceptance. 

B. Auxiliary HEPA Filters 

1. Certificate of Conformance that is signed or otherwise authenticated by 
responsible managers within the supplying organization and that certifies 
the conformance of end-items to order requirements. The Certificate of 
Conformance shall include: 

a. Copy of the HEPA filter manufacturer's QA plan identifying 
procurement, fabrication, test & inspection, material traceability 
and non-conformity controls for approval. 

b. Certification that filters and filter media have been designed, 
manufactured, and constructed in accordance with manufacturer's 
QA Plan and Paragraph 1.8 of this section. 

c. Certification documentation showing that the filter meets the 
design requirements of Paragraph 1.6, including material 
requirements of Section 2.3 of this section. Examples of such 
documents include: supplier performance test information, 
inspection reports, justification for design integrity, drawings, etc. 
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d. Certification that all custom-built filter housings are fabricated and 
leak tested to meet the requirements of this specification. Examples 
of such document include: personnel certification for welding, 
inspection and leak testing, leak test procedures and reports. 

e. Purchased item identified by model number. 

f. Statement that the filter housing meets the leak test requirements 
in Paragraph 1.6 of this section. 

g. Purchase Order (PO) number. 

h. Any approved changes, waivers, or deviations from this 
specification 

2. Installation Instructions 

3. Warranty documentation - guarantee against failure in proper use or 
operation caused by defective materials and/or workmanship for a period 
of 1 year from the date of acceptance. 

1.8 QUALITY ASSURANCE AND TESTING 

A. ASME AG-1 Section FC HEPA Filters 

1. Seller's Quality Assurance Requirements 

a. Manufacture, inspect, test and ship under a quality assurance 
program meeting the applicable requirements of 10 CFR 830.122. 

2. Seller's Qualification Testing requirements 

a. Maintain all qualification certificates for filter models provided 
under this specification. 

B. Auxiliary HEPA Filters 

1. Seller's Quality Assurance Requirements 

a. Develop, implement, and maintain an approved QA system 
(including program/plan, procedures, and process control 
documents) in accordance with 10 CFR 830.122. If the seller's 
QA plan is not in accordance with 10 CFR 830.122, then a LANL 
approved QA plan based on appropriate industry consensus 
standards such as ISO 9001 is acceptable. 

1.9 PACKAGING AND SHIPPING 

A. Package and ship ASME AG-1, Section FC HEPA filters per the requirements for 
level B items in accordance with ASME NQA-1 and: 

1. Place filter cartons on an oversized pallet and secured or crated to 
eliminate unit handling at carrier inter change points and avoid 
unnecessary damage. 

2. Do not stack HEPA filters more than three high. 

3. For large shipments, ship the entire shipment in a sealed dedicated trailer 
or rail car to provide an additional quality assurance of product shipping 
and handling. 

4. Ship filters properly orientated, as indicated on shipping container. 
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B. Package and ship Auxiliary HEPA filters per the following requirements: 

1. Do not stack filters more than three high. It is acceptable to stack filters 
more than three high, if the individual filter does not exceed 24 inches in 
size, but the stacked height cannot exceed 6-1/2 feet. 

2. Ship filters properly orientated, in accordance with manufacturer's 
recommendation. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. No substitutions allowed. 

2.2 MANUFACTURERS 

A. ASME AG-1, Section FC HEPA Filters 

1. The following is a list of some of the manufacturers with qualified nuclear 
grade HEPA filter products that may meet the requirements of this 
specification and ASME AG-1, Section FC. However, these 
manufacturers are not exempt from any seller requirements including the 
submission of qualification certification for approval. 

a. AAF International (American Air Filter). 
b. Camfil Farr, Inc. 
c. Flanders Filters, Inc. 

B. Auxiliary HEPA Filters 

1. The following is a list of some of the manufacturers, in addition to those 
above, with HEPA equivalent or better filters that may meet the 
requirements of this specification. However, these manufacturers are not 
exempt from any seller requirements including the submission of 
qualification certification for approval. 

a. AAF International (American Air Filter). 
b. Camfil Farr, Inc. 
c. Flanders Filters, Inc. 

2.3 MATERIALS OF CONSTRUCTION 

A. General 

1. The following are not acceptable materials of construction: 

a. Particle board 
b. Asbestos 
c. Cadmium-coated metals 
d. Any material that generates EPA regulated wastes as specified in 

40 CFR 261. 

B. Filter Media 

1. ASME AG-1, Section FC HEPA Filters 

a. Manufacture silicate media in accordance with Article 1-3000 of 
ASME AG-1, Appendix FC-1. 
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2. Auxiliary HEPA Filters 

a. Non-woven glass fiber paper 
b. Sintered metal, such as stainless steel, nickel and Hastelloy. 
c. Ceramic 
d. PTFE 

C. Case 

1. ASME AG-1, Section FC HEPA Filters 

a. Type 304 or 316 stainless steel, minimum 14 gauge, conforming 
to ASTM A 240. 

b. Plywood, 3/4 in. thick conforming to minimum grade A-C, 
APA PS-1 (Form V995). The grade shall be fire retardant treated. 
The plywood shall have a flame spread classification of 25 or less 
when tested in accordance with ASTM E 84. 

D. Housing 

1. Auxiliary HEPA Filters 

a. Type 300 series stainless steel, minimum 16 gauge, conforming to 
ASTM A 240, ASTM A 479, ASTM A 269, or ASTM A 312. 

b. Plywood, 3/4 in. thick conforming to minimum grade A-C, 
APA PS-1 (Form V995). The grade shall be fire retardant treated. 
The plywood shall have a flame spread classification of 25 or less 
when tested in accordance with ASTM E 84. This material is not 
allowed for circular filters. 

E. Separators (when used) 

1. Aluminum, minimum 0.0015 in. thickness with or without coating, 
conforming to ASME AG-1, Article FC-3160. 

F. Adhesives 

1. Used to splice the media, fasten gaskets to filter frame, and seal the filter 
pack or faceguards to the frame 

a. Self-extinguishing in accordance with the spot-flame test of 
ASME AG-1, Article FC-5160 or UL 586. 

G. Gaskets and Seals 

1. ASME AG-1, Section FC HEPA Filters 

a. Flat Gaskets - in accordance with DOE-STD-3020-2005 
(Section 5.3.5.1 ). 

2. Auxiliary HEPA Filters 

a. Elastomer- in accordance with ASME AG-1, Article FK-3121. 

H. Faceguards 

1. Provide faceguards on each face of all filter number designations 4 
through 8 

2. Provide faceguards in accordance with ASME AG-1, Article FC-3140. 
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2.4 FABRICATION 

A. General 

1. ASME AG-1, Section FC HEPA Filters 

a. Fabricate in accordance with ASME AG-1, Article FC-6000 and 
10 CFR 830.122. 

b. Filters with separators shall have the separators fully attached to 
the top and bottom of the case along the entire length of the 
separators. 

c. Label each filter and shipping container in accordance with ASME 
AG-1, Article FC-9000. 

2. Auxiliary HEPA Filters and housing 

a. Fabricate in accordance with manufacturer's approved QA plan. 

b. Assemble filter from materials designated in Paragraph 2.3 of this 
section. 

c. Do not patch holes or tears in filter media. 

d. Ensure that filter is free from foreign matter and damage. 

e. Fabricate housing to [specify leak tightness]. 

f. Provide [specify end connections]. 

g. Label each filter with the following minimum information. 

1) Manufacture's name 
2) Model number 
3) Serial number 
4) Rated flow capacity 
5) Pressure drop, in inches of water at 100% rated flow 
6) Overall penetration at rated flow 
7) UL label indicating successful testing per UL 586 if applicable. 

2.5 SOURCE QUALITY CONTROL 

A. Qualification and Acceptance Test Criteria 

1. ASME AG-1, Section FC HEPA Filters 

a. Perform qualification testing of filters and filter media by an 
independent test facility in accordance with ASME AG-1, Article 
FC-5100. 

b. Perform factory production testing of aerosol penetration and 
resistance to air flow in accordance with ASME AG-1, Article FC-
5200. 

c. Perform acceptance testing of filter by an FTF (Air Techniques 
International Testing Laboratories, Suite 104, 1708 Whitehead 
Rd., Baltimore, MD 21207, phone 410-277-8981, fax 410-277-
3448, email ATITL@atitest.com) in accordance with ASME AG-1, 
Article FC-5200 and DOE-STD-3025-99. 
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2. Auxiliary HEPA Filters 

a. Perform qualification testing of filters by an independent test 
facility in accordance with ASME AG-1, Article FK-5000. 

b. Perform factory production testing in the following categories: 

1) Penetration - Test with DOE- approved aerosol and test 
method or the particle counter scanning method as described 
in IEST-RP-CC001.3. If penetration of 0.3 micrometers 
exceeds 0.03 percent, filter is not acceptable. 

2) Resistance to airflow - The clean filter resistance to airflow 
shall meet the requirements of Paragraph 1.6A.2 of this 
section. 

3) Leak testing - Perform helium leak test in accordance with 
ASTM E 499 or perform bubble leak testing in accordance 
with ASME Boiler and Pressure Vessel Code, Section V, 
Article 10. 

c. Perform acceptance testing of filters by an FTF (Air Techniques 
International Testing Laboratories, Suite 104, 1708 Whitehead 
Rd., Baltimore, MD 21207, phone 410-277-8981, fax 410-277-
3448, email ATITL@atitest.com) in accordance with ASME AG-1, 
Article FK-5600. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Inspect all filters upon shipment receipt to LANL QA-RIT-Wl-002.004. Verify 
documentation from Paragraph 1.7 is included and is complete. 

3.2 STORAGE 

A. Store ASME AG-1, Section FC HEPA filters per the requirements for level B 
items in accordance with ASME NQA-1 or in accordance with the manufacturer's 
requirements, whichever is more restrictive and : 

1. Do not stack HEPA filters more than three high. 

2. Store filters properly orientated, as indicated on shipping container. 

3. Do not store filters for more than 1 O years after manufacture date. If filter 
has been in storage for greater than 3 years, visually inspect gaskets for 
cracks, before installation. 

B. Store auxiliary HEPA filters in accordance with the manufacturer's requirements 
and: 

1. Do not stack filters more than three high. It is acceptable to stack filters 
more than 3 high if the individual filter does not exceed 24 in. in size, but 
the stacked height cannot exceed 6 Yi feet. 

2. Store filters properly orientated, in accordance with manufacturer's 
recommendations. 
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3. Do not store filters for more than 10 years after manufacture date. If filter 
has been in storage for more than 3 years, visually inspect filter unit, 
especially seals for damage before installation. 

3.3 INSTALLATION 

A. Install per manufacturer's instructions. 

3.4 FIELD QUALITY CONTROL 

A. Test ASME HEPA filters after installation for penetration in accordance with 
LANL requirements. 

8. Test Auxiliary HEPA filters (when required) after installation for penetration in 
accordance with LANL requirements. 

C. Replace all filters that fail LANL in-place penetration test. 

D. Notify Seller, SUP, and PS-1 of filter rejections and re-evaluate the future 
procurement status of that manufacturer and/or model. 

PART 4 ATTACHMENTS 

A. Attachment 1 -ASME AG-1, Section FC HEPA Filter-American Air Filter, 
Qualified Nuclear Grade HEPA Filters. 

8. Attachment 2 -ASME AG-1, Section FC HEPA Filter- Camfill Farr, Qualified 
Nuclear Grade HEPA Filters. 

C. Attachment 3 -ASME AG-1, Section FC HEPA Filter- Flanders Filters, Qualified 
Nuclear Grade HEPA Filters. 

D. Attachment 4 - Auxiliary HEPA Filter - Flanders Filters. 
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ASME AG-1, Section FC HEPA Filter-American Air Filter, 
Qualified Nuclear Grade HEPA Filters 

Attachment 1 

A. Model Number: 105-1332345-XXX. (Qualified on 1/28/2005. Qualification 
expires on 1/28/2010). Type A, Number Designation 1 through 7, and 9, but 
excluding 4. 

1. Materials (Paragraphs 2.38 through 2.3H) 

a. Filter media -Lydall # 3398 or Hollingswoth & Vose# 7583 

b. Case - box type construction, 3/4 inch fire-retardant plywood 

c. Separator - corrugated aluminum or corrugated vinyl coated 
aluminum 

d. Adhesive - polyurethane 

e. Gasket - neoprene gasket on upstream face or neoprene gasket 
on downstream face or none 

f. Faceguard - galvanized hardware cloth on both faces or Type 304 
SST hardware cloth on both faces 
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ASME AG-1, Section FC HEPA Filter - Camfil Farr, 
Qualified Nuclear Grade HEPA Filters 

Attachment 2 

A. Model Number: 02ES-24Z24Z06-4D-2-F-M-68-0/00, Part Number 855211141 
(Qualified on 8/22/2008. Qualification expires on 8/21/2013.) Type A, Number 
Designation 4. 

1. Materials (Paragraphs 2.38 through 2.3H) 

a. Filter media - micro glass, acrylic resin binder, qualified per 
ASME AG-1, Section FC-1. 

b. Case - 14 gauge 304 SST 

c. Separator - corrugated aluminum 

d. Adhesive - fire retardant, phosphorus free 2 part polyurethane 

e. Gasket - gel seal. 

f. Faceguard - galvanized steel hardware cloth on both sides 

8. Model Number: 02ES-24Z24Z06-8D-2-F-M-68-0/00, Part Number 855211140 
(Qualified on 12/2/2008. Qualification expires on 12/1/2013.) Type A, Number 
Designation 4. 

1. Materials (Paragraphs 2.38 through 2.3H) 

a. Filter media - micro glass, acrylic resin binder, qualified per 
ASME AG-1, Section FC-1. 

b. Case - 14 gauge 304 SST 

c. Separator - corrugated aluminum 

d. Adhesive - fire retardant, phosphorus free 2 part polyurethane 

e. Gasket - neoprene gasket 

f. Faceguard - galvanized steel hardware cloth on both sides 

C. Model Number: 02EH-24Z24Z12-8D-3-F-M-68-0/00, Part Number 855211139 
(Qualified on 8/22/2008. Qualification expires on 8/21/2013.) Type A, Number 
Designation 1 through 7, and 9, but excluding 4. 

1. Materials (Paragraphs 2.38 through 2.3H) 

a. Filter media - micro glass, acrylic resin binder, qualified per 
ASME AG-1, Section FC-1. 

b. Case - 14 gauge 304 SST 

c. Separator - corrugated aluminum 

d. Adhesive - fire retardant, phosphorus free 2 part polyurethane 

e. Gasket- gel seal on downstream face 

f. Faceguard - galvanized steel hardware cloth on both sides 
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ASME AG-1, Section FC HEPA Filter - Flanders Filters, 
Qualified Nuclear Grade HEPA Filters 

Attachment 3 

A. Model Number: 0-007-C-04-00-NU-11-13-GG-FU5 (Qualified on 2/21/2007. 
Qualification expires on 2/21/2012.) Type A, Number Designation 1through6, 
and 9, but excluding 4. 

1. Materials (Paragraphs 2.38 through 2.3H) 

a. Filter media - pleated flat sheet non-woven glass paper (boron 
silicate micro fiber), 99.97 percent minimum efficiency. 

b. Case - box-type construction, 3/4 in. fire-retardant plywood. 

c. Separator - corrugated aluminum. 

d. Adhesive - fire-retardant solid urethane. 

e. Gasket - neoprene on upstream face. 

f. Faceguard - galvanized steel hardware cloth on both faces. 

8. Model Number: T-007-W-04-05-NU-51-13-GG-FU5 (Qualified on 3/15/2007. 
Qualification expires on 3/14/2012.) Type C, Number Designation 1 through 7, 
and 9, but excluding 4. 

1. Materials (Paragraphs 2.38 through 2.3H) 

a. Filter media - 11 in. deep PU REFORM® filter pack, non-woven 
glass paper (boron silicate micro fiber), 99.97 percent minimum 
efficiency. 

b. Case - box-type construction, 3/4 in. fire-retardant plywood 

c. Separator - none. 

d. Adhesive - fire-retardant solid urethane. 

e. Gasket - 8LUE-JEL® seal on upstream face. 

f. Faceguard - galvanized steel hardware cloth on both faces. 

C. Model Number: 0-007-W-43-03-NU-11-23-GG-FU5 (Qualified on 9/15/2008. 
Qualification expires on 9/14/2014.) Type C, Number Designation: 1 through 7, 
and 9, but excluding 4. 

1. Materials (Paragraphs 2.38 through 2.3H) 

a. Filter media - 11 in. deep PU REFORM® filter pack, non-woven 
glass paper (boron silicate micro fiber), 99.97 percent minimum 
efficiency. 

b. Case - bolted construction with double-tum flanges on both faces, 
14 gauge Type 304 SST. 

c. Separator - none. 

d. Adhesive -fire-retardant solid urethane. 

e. Gasket - neoprene on upstream face. 

f. Faceguard - galvanized steel hardware cloth on both faces 
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Attachment 3 

0 . Model Number: T-007-U-43-05-NU-51-23-GG-FU5 (Qualified on 6/11/2009. 
Qualification expires on 6/10/2014) Type C, Number Designation: 1 through 7, 
and 9, but excluding 4. 

1. Materials (Paragraphs 2.38 through 2.3H) 

a. Filter media - 11 in. deep DYN-E2® filter pack, non-woven glass 
paper (boron silicate micro fiber), 99.97 percent minimum 
efficiency. 

b. Case - bolted construction with double-tum flange on one face 
and fluid seal groove on opposite face, 14 gauge Type 304 SST. 

c. Separator - none. 

d. Adhesive - fire-retardant solid urethane. 

e. Gasket - BLU-JEL® on upstream face. 

f. Faceguard - stainless steel hardware cloth on both faces. 
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Attachment 4 

Auxiliary HEPA Filter- Flanders Filters 

A. Model number: 0-007-C-15-N1-NU-OO-OO-Z99436H. 4 inch round housing, open 
inlet with faceguard, 2" MNPT x 1-1/2" FNPT class 150 pipe bushing on outlet. 
See attached FLANDERS FILTERS drawing Z99436 Rev H. 

B. Model Number: 0-007-C-15-N1-NU-00-22-Z03010B. 4 inch round housing, 2" 
MNPT x 1-1/2" FNPT class 150 pipe bushing on inlet, open outlet with faceguard . 
See attached FLANDERS FILTERS drawing Z03010 Rev B. 
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1----
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NOTE: 
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LEAKAGE RATE IS 0.0005 SCFM PER 
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TEST PRESSURE 
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PART 1 GENERAL 

SECTION 23 5100 

VENTS AND STACKS 

1.1 SECTION INCLUDES 

A. Scope of Work: Provide design, shop drawings, project record drawings (as
built), fabrication, labor, transportation and supervision necessary to install and 
place into service Building Exhaust Stack and Listed double-wall vents. 

B. Components: The building exhaust stack shall consist of, but not be limited to 
breeching, chimneys, and stacks; accessories and components. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 05 5350, "Metal Gratings and Floor Plates." 

E. Section 09 9100, "Painting." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 DESIGN 

A. The Subcontractor is responsible for performing seismic, wind and gravity 
analysis and design calculations for the building exhaust stack in accordance 
with ASME STS-1, IBC 2009Chapters16,19 and 22; and ASCE 7-05 Chapter 
15. 

1. At a minimum, the following must be included in the design: 

a. Wind: 100 mph, 3-sec-gust speed; as well as design for vortex 
shedding and fatigue on stack. 

b. Seismic: 

1) Design spectral response acceleration parameter: five
percent damped design spectral response acceleration at 
short periods, SOS = 0. 75g, and at 1-second period, SD1 = 
0.64 g. 

2) Seismic Design Category (SOC) D. 

3) Occupancy Category Ill / Importance Factor, I = 1.25 

4) Mapped spectral acceleration for a 1-sec period S1 =0.64 g. 

c. Anchorage of the stack base to prevent uplift, sliding and 
overturning due to lateral forces on the stack. Post-installed 
anchors shall not be used to achieve anchorage to concrete 
foundation. 
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1.5 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Product Data: For the following: 

1. Type B vents. 
2. Building Exhaust Stack 
3. Stack Anchorage Devices 

B. Calculations: Calculations shall be prepared in accordance with ASME STS-1, 
IBC 2009 Chapters 16, 19 and 22; and ASCE 7-05 Chapter 15; signed and 
sealed by the qualified professional engineer responsible for their preparation. 

C. Shop Drawings: For vents and stacks. Include plans, elevations, sections, 
details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, methods of field assembly, components, stack 
strakes, hangers and seismic restraints, and location and size of each 
field connection. 

2. Building Exhaust Stack design, drawings and details shall be signed and 
sealed by the qualified professional engineer responsible for their 
preparation. 

3. Detailed Stack Anchorage Devices, their installation requirements and 
calculations signed and sealed by the qualified professional engineer 
responsible for their preparation. 

D. Welding certificates. 

E. Manufacturer Seismic Qualification Certification: Submit certification that factory
fabricated breeching, chimneys, and stacks; accessories; and components will 
withstand seismic forces defined. Include the following: 

1. Basis for Certification: Indicate whether withstand certification is based 
on actual test of assembled components or on calculation. 

a. The term "withstand" means "the unit will remain in place without 
separation of any parts from the device when subjected to the 
seismic forces specified." 

2. Dimensioned Outline Drawings of Breeching, Chimneys, and Stacks: 
Identify center of gravity and locate and describe mounting and 
anchorage provisions. 

3. Detailed description of anchorage devices on which the certification is 
based and their installation requirements. 

1.6 QUALITY ASSURANCE AND QUALITY CONTROL 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Source Limitations: Obtain listed system components through one source from a 
single manufacturer. 

C. Structural Welding: Qualify procedures and personnel according to 
AWS D1 .1/01 .1 M, "Structural Welding Code--Steel," for hangers and supports and 
AWS D9.1/D9.1 M, "Sheet Metal Welding Code," for shop and field welding of joints 
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and seams in vents, breechings, and stacks. All tubular connections shall be 
inspected per AWS D1 .1 Table 6.1. All non-tubular components shall be inspected 
as Cyclically Loaded Nontubular Connections per AWS D1 .1, Table 6.1. 

D. Stack Welding: Qualify procedures and personnel according to ASME STS-1 or 
ASME B&PV Code, Section IX. 

E. Personnel performing visual weld inspections shall be certified as a Certified-Welding 
Inspector or Certified Associate Welding Inspector in accordance with the 
requirements specified in AWS QC1. 

1. 7 DELIVERY, STORAGE, AND HANDLING 

A. Materials and Equipment: Protect materials and equipment from damage during 
shipping, storage and installation. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 LISTED TYPE B VENTS 

A. Description: Double-wall metal vents tested according to UL 441 and rated for 
480 deg F continuously for Type B, with neutral or negative flue pressure 
complying with NFPA 211. 

B. Construction: Inner shell and outer jacket separated by at least a 1 /4-inch 
airspace. 

C. Inner Shell: ASTM B 209 (ASTM B 209M}, Type 1100 aluminum. 

D. Outer Jacket: Galvanized steel. 

E. Accessories: Tees, elbows, increasers, draft-hood connectors, terminations, 
adjustable roof flashings, storm collars, support assemblies, thimbles, firestop 
spacers, and fasteners; fabricated from similar materials and designs as vent
pipe straight sections; all listed for same assembly. 

1. Termination: Round chimney top designed to exclude minimum 98 
percent of rainfall. 

2.3 BUILDING EXHAUST STACK 

A. The building exhaust stack is a free standing stack with access ladder and 
platform. See drawings for elevation, diameter, sample port locations, platform 
and ladder locations, and stack breeching. 

B. Construction: 

1. Fabricate stack, stack breaching, and stack base from Type 304 or 304L 
stainless steel sheet or plate, meeting the requirements of ASTM A 167 
or ASTM A 240/ A 240M. 

2. Fabricate stack reinforcement and flanged connections from stainless 
steel bars, and shapes Type 304 or 304L, meeting the requirements of 
ASTMA276 
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C. Fasteners for the primary stack connections shall meet the requirements of 
ASTM A 193, Grade 88 (Class 2) nuts shall meet the requirements of ASTM A 194, 
Grade 8 Heavy Hex, washers shall be 300 series stainless steel. Submit certificates 
of conformance. Other connections shall meet the requirements of ASTM A 193, 
Grade 88 (Class 1 or 2) nuts shall meet the requirements of ASTM A 194, Grade 8 
Heavy Hex, washers shall be 300-series stainless steel. Submit certificates of 
conformance. 

D. Fasteners for connection of platform and ladder connections shall be carbon 
steel meeting the requirements of ASTM A 307 with ASTM A 563 nuts and 
washers conforming to ANSI 818.22.1. 

E. Ladders and platforms shall be fabricated of carbon steel bars, plates, and 
shapes meeting the requirements of ASTM A 36/A 36M. 

F. Ladders and platforms shall comply with ASME STS-1 and Title 29 - Labor, 
Occupational Safety and Health Administration, Part 1910 Occupational Safety 
and Health Standards. 

G. Grating shall be galvanized steel, minimum1" by 3/16" long bearing bars 1-3/16" 
on center, Y4" cross bars on 2" centers and in accordance with Specification 
Section 05 5350, "Metal Gratings and Floor Plates." 

H. Nozzles shall be Type 304 or 304L minimum schedule 10S, or as shown on 
drawings, pipe meeting the requirements of ASTM A 312 with Class 150 slip-on 
flanges meeting the requirements of ASTM A 182/A 182M. 

I. Anchor bolts shall be ASTM F1554, Grade 36 (minimum). Submit Certificates for 
Conformance. Nuts shall be ASTM A563 Hex and washers shall conform to 
ASTM F436. 

J. Gasket Materials 

1. Suitable for air and thermal conditions of the exhaust system contents. 

a. Nonmetallic, flat, asbestos free, 1/8-in. maximum thickness unless 
thickness or specified material is indicated. 

1) Narrow-Face Type: ASME 816.21, for raised-face, Class 
150, for carbon steel or stainless steel flanges. 

2) Garlock "BLUE-GARD" 3000 series, 1/8-in. thick compressed 
gaskets with dimensions conforming to ASME 816.21, 
Table 1-5. 

b. Flat face flanges and angle flanges, gaskets shall be asbestos 
free, 1/8-in. maximum thickness unless thickness or specific 
material is indicated. ASTM 02000, 2BA, EPDM rubber, 
Durometer 55-65 (Shore A). 

1) Garlock Stye #564, 1/8-in. thick. 

PART 3 EXECUTION 

3.1 APPLICATION 

A. Listed Type B Vents: Vents for certified gas appliances. 
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3.2 INSTALLATION OF LISTED VENTS 

A. Locate to comply with minimum clearances from combustibles and minimum 
termination heights according to product listing or NFPA 211, whichever is most 
stringent. 

B. Support vents at intervals recommended by manufacturer to support weight of 
vents and all accessories, without exceeding appliance loading. 

C. Lap joints in direction of flow. 

D. After completing system installation, including outlet fittings and devices, inspect 
exposed finish. Remove burrs, dirt, and construction debris and repair damaged 
finishes. 

E. Provide temporary closures at ends of stacks that are not completed or 
connected to equipment. 

3.3 INSTALLATION OF BUILDING EXHAUST STACK 

A. Fabricate, examine, and install exhaust stack in accordance with ASME STS-1. 

B. Locate in accordance with the Drawings. 

C. Install platforms and ladders. 

D. Paint all ferrous metals for exterior exposure in accordance with Section 09 9100, 
"Painting." 

E. After completing system installation, including outlet fittings and devices, inspect 
exposed finish. Remove burrs, dirt, and construction debris and repair damaged 
finishes. 

F. Provide temporary closures at ends of stack and breechings that are not 
completed or connected to equipment. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 5233 

WATER-TUBE BOILERS 

A. Packaged, factory-fabricated and -assembled, forced-draft gas-fired, water-tube 
boilers, trim, and accessories for generating hot water. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

E. Section 23 5100, "Vents and Stacks," for recirculation duct materials. 

F. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

G. Section 26 0519, "Low Voltage Electrical Power Conductors and Cables." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Product Data: Include performance data, operating characteristics, furnished 
specialties, and accessories. 

B. Shop Drawings: For boilers, boiler trim, and accessories. Include plans, 
elevations, sections, details, and attachments to other work. 

1. Wiring Diagrams: Power, signal, and control wiring. 

C. Manufacturer Seismic Qualification Certification: Submit certification that boiler, 
accessories, and components will withstand seismic forces defined in Section 
22 0548, "Vibration and Seismic Controls for Plumbing, Piping and Equipment." 

D. Source quality-control test reports. 

E. Field quality-control test reports. 

F. Operation and maintenance data. 

G. Warranty: Special warranty specified in this section. 

1.5 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance program 
in accordance with Section 01 4000, "Quality Requirements." 
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B. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

C. ASME Compliance: Fabricate and label boilers to comply with ASME Boiler and 
Pressure Vessel Code, Section IV. 

D. ASHRAE/IESNA 90.1 Compliance: Boilers shall have minimum efficiency 
according to "Gas and Oil Fired Boilers - Minimum Efficiency Requirements." 

E. l=B=R Compliance: Boilers shall be tested and rated according to Hi's "Rating 
Procedure for Heating Boilers" and "Testing Standard for Commercial Boilers," 
with l=B=R emblem on a nameplate affixed to boiler. 

F. UL Compliance: Test boilers for compliance with UL 795, "Commercial-Industrial 
Gas Heating Equipment." Boilers shall be listed and labeled by a testing agency 
acceptable to authorities having jurisdiction. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to 
repair or replace drums, tubes, headers, cabinets, atmospheric gas burners, and 
pressure vessels of boilers that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period for Drums, Tubes, Headers, Cabinets, and Atmospheric 
Gas Burner: Five years from date of Substantial Completion, pro rata. 

2. Warranty Period for Pressure Vessel: 25 years from date of Substantial 
Completion, for thermal shock. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 FLEXIBLE WATER-TUBE BOILERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product. 

B. Description: Factory-fabricated and -assembled, water-tube boiler with heat 
exchanger sealed pressure tight, built on a steel base; including insulated jacket, 
flue-gas vent, supply and return connections, and controls. Boiler to have an 
ASME Section IV H Stamp and an NBIC number and registration. 

C. Heat-Exchanger Design: Bent steel tubes swaged into steel headers. 

1. Limit tube configurations to two. 

2. Accessible drain and blowdown tappings, both high and low, for surface 
and mud removal. 

3. Accessible inspection ports in drum, mud legs, and tube manifolds. 

4. Lifting lugs on top of boiler. 

5. Built-in air separator. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Water-Tube Boilers 
23 5233-2 

1~046 



D. Combustion Chamber: Combustion chamber shall have flame observation 
port(s). 

E. Casing: 

1. Insulation: Minimum 2 inch thick, mineral-fiber insulation surrounding the 
heat exchanger and combustion chamber. 

2. Top Flue Connection: Constructed of aluminized steel. 

3. Jacket: Zinc-coated rust resistant steel sheet casing. 

4. Mounting base to secure boiler to concrete floor slab. 

a. Seismic Fabrication Requirements: Fabricate mounting base and 
attachment to boiler, accessories, and components with 
reinforcement strong enough to withstand seismic forces defined 
in Section 22 0548, "Vibration and Seismic Controls for Plumbing, 
Piping and Equipment", when mounting base is anchored to 
building structure. 

5. Control Compartment Enclosure: NEMA 250, Type 1A. 

F. Barometric Damper: Galvanized-steel assembly with flue-gas thermometer. 

G. Burner: 

1. Burner: Welded construction with multivane, stainless-steel, flame
retention diffuser for natural gas. 

2. Blower: Forward-curved, centrifugal fan integral to burner, directly driven 
by motor; with adjustable, dual-blade damper assembly and locking 
quadrant to set air-fuel ratio. 

3. Gas Train: 

a. Control devices and modulating control sequence shall comply 
with requirements in ASME CSD-1. 

b. Gas train shall comply with Industrial Risk Insurers (IRI) 
requirements. 

4. Pilot: Intermittent or Interrupted-electric-spark pilot ignition with 100 
percent main-valve and pilot-safety shutoff with electronic supervision of 
burner flame. 

5. Flue-Gas Recirculation: Burner connections shall be equipped for 
recirculating flue gas. 

a. Maximum Oxides of Nitrogen Emissions: 30 ppm. 

H. Trim: 

1. Aquastat Controllers: Operating, firing rate, and high limit. 

2. Safety Relief Valve: ASME rated with a HV stamp. 

3. Pressure and Temperature Gage: Minimum 3-1/2-inch diameter, 
combination water-pressure and -temperature gage. Gages shall have 
operating-pressure and -temperature ranges so normal operating range is 
about 50 percent of full range. 
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4. Boiler Air Vent: Manual. 

5. Drain Valve: Minimum NPS 3/4 hose-end gate valve. 

I. Controls: 

1. Boiler operating controls shall include the following devices and features: 

a. Control transformer. 

b. Set-Point Adjust: Set points shall be adjustable. 

c. Sequence of Operation: Electric, factory-fabricated and field
installed panel to control burner firing rate to reset supply-water 
temperature inversely with outside-air temperature. At O deg F 
outside-air temperature, set supply-water temperature at 190 
deg F; at 60 deg F outside-air temperature, set supply-water 
temperature at 160 deg F. 

d. Include automatic, alternating-firing sequence for multiple boilers 
to ensure maximum system efficiency throughout the load range 
and to provide equal runtime for boilers. 

2. Burner Operating Controls: To maintain safe operating conditions, burner 
safety controls limit burner operation. 

a. High Cutoff: Manual reset stops burner if operating conditions rise 
above maximum boiler design temperature. 

b. Low-Water Cutoff Switch: Electronic probe shall prevent burner 
operation on low water. Cutoff switch shall be manual reset type. 

c. Blocked Vent Safety Switch: Manual-reset switch factory mounted 
on draft diverter. 

d. Audible Alarm: Factory mounted on control panel with silence 
switch; shall sound alarm for above conditions. 

e. A communication interface with building automation system shall 
enable building automation system operator to remotely control and 
monitor the boiler from an operator workstation. Control features 
available, and monitoring points displayed, locally at boiler control 
panel shall be available through building automation system. 

2.3 ELECTRICAL POWER 

A. Single-Point Field Power Connection: Factory-installed and -wired switches, 
motor controllers, transformers, and other electrical devices necessary shall 
provide a single-point field power connection to boiler. 

1. House in NEMA 250, Type 1 enclosure. 

2. Wiring shall be numbered and color-coded to match shop drawing wiring 
diagram provided with submittals. 

3. Install factory wiring outside of an enclosure in a metal raceway. 

4. Field power interface shall be fused disconnect switch. 

5. Provide branch power circuit to each motor and to controls with 
disconnect switch. 

6. Provide each motor with overcurrent protection. 
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2.4 

2.5 

CAPACITIES AND CHARACTERISTICS 

A. Heating Medium: Hot water. 

B. Design Pressure Rating: 160 psig. 

C. Design Temperature Rating: 250 deg F. 

D. Safety Relief Valve Setting: 60 psig. 

E. Entering-Water Temperature: See drawings. 

F. Leaving-Water Temperature: See drawings. 

G. Design Water Flow Rate: See drawings. 

H. Minimum Thermal Efficiency: 85 percent. 

I. Gas Input: See drawings. 

J. Nominal Output Capacity: See drawings. 

K. Elevation: 7,500 ft above mean sea level. 

L. Electrical Characteristics: 

1. Volts: 120 V. 
2. Phase: Single. 
3. Hertz: 60. 

SOURCE QUALITY CONTROL 

A. Test and inspect factory-assembled boilers, before shipping, according to ASME 
Boiler and Pressure Vessel Code. 

B. Burner and Hydrostatic Test: Factory adjust burner to eliminate excess oxygen, 
carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas 
and to achieve combustion efficiency; perform hydrostatic test. 

PART 3 EXECUTION 

3.1 BOILER INSTALLATION (shall be in accordance with NBIC NB-23Part1.) 

A. Install boilers level on concrete floor. 

B. Install gas-fired boilers according to NFPA 54. 

C. Assemble and install boiler trim. 

D. Install electrical devices furnished with boiler but not specified to be factory 
mounted. 

E. Install control wiring to field-mounted electrical devices. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 23 sections. 
Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to boiler to allow service and maintenance. 

C. Connect gas piping to boiler gas-train inlet with union. Piping shall be at least full 
size of gas train connection. Provide a reducer if required. 
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D. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve 
and union or flange at each connection. 

E. Install piping from safety relief valves to nearest floor drain. 

F. Install piping from equipment drain connection to nearest floor drain. Piping shall 
be at least full size of connection. Provide an isolation valve if required. 

G. Connect breeching to full size of boiler outlet. Comply with requirements in 
Section 23 5100, "Vents and Stacks," for venting materials. 

H. Install flue-gas recirculation duct from vent to burner where required. Comply 
with requirements in Section 23 5100, "Vents and Stacks," for recirculation duct 
materials. 

I. Ground equipment according to Section 26 0526, "Grounding and Bonding for 
Electrical Systems." 

J. Connect wiring according to Section 26 0519, "Low Voltage Electrical Power 
Conductors and Cables." 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

1. Manufacturer's Field Service: Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment 
installations, including connections, and to assist in testing. 

B. Tests and Inspections: 

1. Perform installation checks according to manufacturer's written instructions. 
2. Leak Test: Hydrostatic test in accordance with 22 0813. - Remove 

pressure, then repair leaks and retest until no leaks exist. 
3. Replace damaged and malfunctioning controls and equipment. 

C. Remove and replace malfunctioning units and retest as specified above. 

D. Occupancy Adjustments: When requested within 12 months of date of 
Substantial Completion, provide on-site assistance in adjusting system to suit 
actual occupied conditions. Provide up to two visits to Project during other than 
normal occupancy hours for this purpose. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain boilers. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 6423 

SCROLL WATER CHILLERS 

A. Packaged, air-cooled, electric-motor-driven, scroll water chillers. 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
section. 

1.3 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 03 3001, "Reinforced Concrete." 

D. Section 23 2113, "Hydronic Piping." 

1.4 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.5 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Product Data: Include refrigerant, rated capacities, operating characteristics, 
furnished specialties, and accessories. 

1. Performance at ARI standard conditions and at conditions indicated. 
2. Performance at ARI standard unloading conditions. 
3. Minimum evaporator flow rate. 
4. Refrigerant capacity of water chiller. 
5. Oil capacity of water chiller. 
6. Fluid capacity of evaporator. 
7. Characteristics of safety relief valves. 
8. Minimum entering condenser-air temperature 
9. Performance at varying capacity with constant design entering 

condenser-air temperature. Repeat performance at varying capacity for 
different entering condenser-air temperatures from design to minimum in 
1 O deg F increments. 

10. Characteristics (pump type, available head, motor size, pump nominal 
current, expansion tank volume, and pump flow control) of pump 
package. 

B. Shop Drawings: Complete set of manufacturer's prints of water chiller assemblies, 
control panels, sections and elevations, and unit isolation. Include the following: 

1. Assembled unit dimensions. 
2. Weight and load distribution. 
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3. Required clearances for maintenance and operation. 
4. Size and location of piping and wiring connections. 
5. Wiring Diagrams: For power, signal, and control wiring. 

C. Certificates: For certification required in "Quality Assurance" Article. 

D. Source quality-control test reports. 

E. Startup service reports. 

F. Operation and Maintenance Data: For each water chiller to include in 
emergency, operation, and maintenance manuals. 

G. Warranty: Sample of special warranty. 

1.6 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance program 
in accordance with Section 01 4000, "Quality Requirements." 

B. ARI Certification: Certify chiller according to ARI 590 certification program. 

C. ARI Rating: Rate water chiller performance according to requirements in 
ARI 550/590, 'Water Chilling Packages Using the Vapor Compression Cycle." 

D. ASHRAE Compliance: ASH RAE 15 for safety code for mechanical refrigeration. 

E. ASHRAE/IESNA 90.1-2004 Compliance: Applicable requirements in 
ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating, and Air
Conditioning." 

F. ASME Compliance: Fabricate and stamp water chiller heat exchangers to 
comply with ASME Boiler and Pressure Vessel Code, Section VIII. 

G. Comply with NFPA 70. 

1. 7 DELIVERY, STORAGE, AND HANDLING 

A. Ship water chillers from the factory fully charged with refrigerant and filled with oil. 

B. Package water chiller for export shipping. 

1.8 COORDINATION 

A. Coordinate sizes and locations of concrete bases with actual equipment 
provided. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of water chillers that fail in materials or 
workmanship within specified period. 

1. Compressor Warranty Period: Five years from date of Substantial 
Completion. 

PART 2 PRODUCTS 

2.1 PACKAGED AIR-COOLED WATER CHILLERS 

A. Manufacturers: Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 
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B. Basis-of-Design Product: Subject to compliance with requirements, provide the 
product indicated on Drawings or a comparable product by one of the following: 

1. Carrier Corporation; a United Technologies company. 
2. Trane. 
3. York International Corporation. 

C. Description: Factory-assembled and run-tested water chiller complete with base 
and frame, condenser casing, compressors, compressor motors and motor 
controllers, evaporator, condenser coils, condenser fans and motors, pump 
package, electrical power, controls, and accessories. 

D. Cabinet: 

1. Base: Galvanized-steel base extending the perimeter of water chiller. 
Secure frame, compressors, and evaporator to base to provide a single
piece unit. 

2. Frame: Rigid galvanized-steel frame secured to base and designed to 
support cabinet, condenser, control panel, and other chiller components 
not directly supported from base. 

3. Casing: Galvanized steel. 

4. Finish: Coat base, frame, and casing with a corrosion-resistant coating 
capable of withstanding a 500-hour salt-spray test according to 
ASTM B 117. 

Sound-reduction package designed to reduce sound level without affecting 
performance. 

E. Compressors: 

1. Description: Positive-displacement direct drive with hermetically sealed 
casing. 

2. Each compressor provided with suction and discharge service valves, 
crankcase oil heater, and suction strainer. 

3. Operating Speed: Nominal 3600 rpm for 60-Hz applications. 

4. Capacity Control: On-off compressor cycling. 

5. Oil Lubrication System: Automatic pump with strainer, sight glass, filling 
connection, filter with magnetic plug, and initial oil charge. 

F. Compressor Motors: 

1. Hermetically sealed and cooled by refrigerant suction gas. 

2. High-torque, two-pole induction type with inherent thermal-overload 
protection on each phase. 

G. Compressor Motor Controllers: 

1. Across the Line: NEMA ICS 2, Class A, full voltage, nonreversing. 

H. Refrigeration: 

1. Refrigerant: HFC-41 OA. Classified as Safety Group A 1 according to 
ASHRAE 34. Class I and Class II Ozone-Depleting Substances will not be 
allowed. 
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2. Refrigerant Compatibility: Parts exposed to refrigerants shall be fully 
compatible with refrigerants, and pressure components shall be rated for 
refrigerant pressures. 

3. Refrigerant Circuit: Each circuit shall include a thermal-expansion valve, 
refrigerant charging connections, a hot-gas muffler, compressor suction 
and discharge shutoff valves, a liquid-line shutoff valve, a replaceable
core filter-dryer, a sight glass with moisture indicator, a liquid-line solenoid 
valve, and an insulated suction line. 

4. Refrigerant Isolation: Factory install positive shutoff isolation valves in the 
compressor discharge line and the refrigerant liquid-line to allow the 
isolation and storage of the refrigerant charge in the chiller condenser. 

l. Evaporator: 

1. Brazed Plate: 

a. Direct-expansion, single-pass, brazed-plate design. 

b. Type 316 stainless-steel construction. 

c. Code Compliance: Tested and stamped according to ASME 
Boiler and Pressure Vessel Code, Section VIII. 

d. Fluid Nozzles: Terminate with mechanical-coupling end 
connections for connection to field piping. 

2. Heater: Factory-installed and -wired electric heater with integral controls 
designed to protect the evaporator to minus 20 deg F. 

J. Air-Cooled Condenser: 

1. Plate-fin coil with integral subcooling on each circuit, rated at 450 psig. 

a. Construct coils of copper tubes mechanically bonded to aluminum 
fins. 

b. Hail Protection: Provide condenser coils with louvers, baffles, or 
hoods to protect against hail damage. 

2. Fans: Direct-drive propeller type with statically and dynamically balanced 
fan blades, arranged for vertical air discharge. 

3. Fan Motors: Totally enclosed nonventilating (TENV) or totally enclosed 
air over (TEAO) enclosure, with permanently lubricated bearings, and 
having built-in overcurrent- and thermal-overload protection. 

4. Fan Guards: Steel safety guards with corrosion-resistant coating. 

K. Pump Package: 

1. Pump package includes: two high head pumps, VFD, expansion vessels, 
drainage valves, shut-off valves at entering and leaving connections. 

2. The pump package is single point power integrated into the chiller unit 
power with a separate factory wired control panel. The control of the 
pump is integrated into the chiller controller. The CH530 displays 
evaporator pump starts and run-times. Freeze protection down to an 
ambient of -20 °F (-29 °C) is included as standard. The cold parts of the 
pump package will also be insulated. 
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3. Designed with one redundant pump, the chiller controls both pumps 
through a lead/lag and failure/recovery functionality. 

4. A variable speed drive is installed in an additional panel to control the 
pump. The inverter is adjusted upon start up to balance the system flow 
and head requirements. The purpose is to save on wasted pump energy 
caused by a traditional balancing valve. 

L. Electrical Power: 

1. Factory-installed and -wired switches, motor controllers, transformers, 
and other electrical devices necessary shall provide a single-point field 
power connection to water chiller. 

2. House in a unit-mounted, NEMA 250, Type 3R enclosure with hinged 
access door with lock and key or padlock and key. 

3. Wiring shall be numbered and color-coded to match wiring diagram. 

4. Install factory wiring outside of an enclosure in a raceway. 

5. Field power interface shall be to circuit breaker with High Fault Rated 
Control Panel. 

6. Provide branch power circuit to each motor and to controls with one of the 
following disconnecting means: 

a. NEMA KS 1, heavy-duty, fusible switch with rejection-type fuse 
clips rated for fuses. Select and size fuses to provide Type 2 
protection according to IEC 60947-4-1. 

b. NEMA KS 1, heavy-duty, nonfusible switch. 

c. NEMA AB 1, motor-circuit protector (circuit breaker) with field
adjustable, short-circuit trip coordinated with motor locked-rotor 
amperes. 

7. Provide each motor with overcurrent protection. 

8. Overload relay sized according to UL 1995, or an integral component of 
water chiller control microprocessor. 

9. Phase-Failure and Under-voltage: Solid-state sensing with adjustable 
settings. 

10. Transformer: Unit-mounted transformer with primary and secondary 
fuses and sized with enough capacity to operate electrical load plus spare 
capacity. 

a. Power unit-mounted controls where indicated. 

11. Control Relays: Auxiliary and adjustable time-delay relays. 

12. Indicate the following for water chiller electrical power supply: 

a. Current, phase to phase, for all three phases. 
b. Voltage, phase to phase and phase to neutral for all three phases. 
c. Three-phase real power (kilowatts). 
d. Three-phase reactive power (kilovolt amperes reactive). 
e. Power factor. 
f. Running log of total power versus time (kilowatt hours). 
g. Fault log, with time and date of each. 
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M. Controls: 

1. Stand-alone, microprocessor based. 

2. Enclosure: Share enclosure with electrical power devices or provide a 
separate enclosure of matching construction. 

3. Operator Interface: Keypad or pressure-sensitive touch screen. Multiple
character, backlit, liquid-crystal display or light-emitting diodes. Display 
the following: 

a. Date and time. 
b. Operating or alarm status. 
c. Operating hours. 
d. Outside-air temperature if required for chilled-water reset. 
e. Temperature and pressure of operating set points. 
f. Entering and leaving temperatures of chilled water. 
g. Refrigerant pressures in evaporator and condenser. 
h. Saturation temperature in evaporator and condenser. 
i. No cooling load condition. 
j. Elapsed time meter (compressor run status). 
k. Pump status. 
I. Anti-recycling timer status. 
m. Percent of maximum motor amperage. 
n. Current-limit set point. 
o. Number of compressor starts. 

4. Control Functions: 

a. Manual or automatic startup and shutdown time schedule. 

b. Entering and leaving chilled-water temperatures, control set 
points, and motor load limit. 

c. Current limit and demand limit. 

d. External water chiller emergency stop. 

e. Anti-recycling timer. 

f. Automatic lead-lag switching. 

5. Manual-Reset Safety Controls: The following conditions shall shut down 
water chiller and require manual reset: 

a. Low evaporator pressure or high condenser pressure. 
b. Low chilled-water temperature. 
c. Refrigerant high pressure. 
d. High or low oil pressure. 
e. High oil temperature. 
f. Loss of chilled-water flow. 
g. Control device failure. 

6. Building Automation System Interface: Factory-installed hardware and 
software to enable building automation system to monitor, control, and 
display water chiller status and alarms. 

a. ASHRAE 135 (BACnet) communication interface with building 
automation system shall enable building automation system 
operator to remotely control and monitor the water chiller from an 
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operator workstation. Control features and monitoring points 
displayed locally at water chiller control panel shall be available 
through building automation system. 

N. Insulation: 

1. Material: Closed-cell, flexible elastomeric, thermal insulation complying 
with ASTM C 534, Type I, for tubular materials and Type 11, for sheet 
materials. 

2. Thickness: 3/4 inch. 

3. Factory-applied insulation over cold surfaces of water chiller components. 

a. Adhesive: As recommended by insulation manufacturer and 
applied to 100 percent of insulation contact surface. Seal seams 
and joints. 

4. Apply protective coating to exposed surfaces of insulation. 

0. Accessories: 

1. Factory-furnished, factory installed, chilled-water flow switches. 

2. Factory-furnished, factory installed water strainer. 

3. Individual compressor suction and discharge pressure gages with shutoff 
valves for each refrigeration circuit. 

4. Factory-furnished neoprene isolators for field installation. 

5. Comprehensive acoustic package. 

P. Capacities and Characteristics: 

1. Capacity: As scheduled on Drawings 

2. Full-Load Efficiency: 

a. EER: 9.0 

3. Part-Load Efficiency: 

a. IPLV: 15.1 EER. 

4. Low Ambient Operation: Chiller designed for operation to 0 deg F. 

5. High Ambient Operation: Chiller designed for operation to 115 deg F. 

6. Evaporator Configuration: Integral to chiller. 

7. Evaporator Pressure Rating: 150 psig. 

8. Evaporator Fluid 43% propylene glycol 57% water mixture. 

9. Evaporator Entering-Fluid Temperature: 55 deg F. 

10. Evaporator Leaving-Fluid Temperature: 45 deg F. 

11. Evaporator Fouling Factor: 0.0001 sq. ft. x h x deg F/Btu. 

12. Condenser Entering-Air Temperature: 95 deg F. 

13. Site Altitude: 7,500 feet. 

14. Number of Refrigeration Circuits: Two. 
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15. Compressor Rated Load Amperes: Compressor A, 21.20 amps, 
Compressor B, 21.20 amps, Compressor D, 21.20 amps, Compressor E, 
21.20 amps. 

16. Compressor Locked-Rotor Amperes: Compressor A, 158.0 amps, 
Compressor B, 158.0 amps, Compressor D, 158.0 amps, Compressor E, 
158.0 amps. 

17. Controls Power Connection: Fed through integral transformer. 

18. Chiller Power Input: 60.30 kW. 

19. Chiller Minimum Circuit Ampacity: 118.7 A. 

20. Chiller Maximum Overcurrent Protection Device: 125 A. 

21. Pump Flow Rate: As required to meet minimum and maximum 
evaporator flow rates. 

22. Pump Head: 67.27 ft H20. 

23. Noise Rating: 89 dba at 3 feet when measured according to ARI 370. 

2.2 SOURCE QUALITY CONTROL 

A. Perform functional test of water chillers before shipping. 

B. Factory performance test water chillers, before shipping, according to 
ARI 550/590, 'Water Chilling Packages Using the Vapor Compression Cycle." 

1. Allow Owner access to place where water chillers are being tested. 
Notify Owner 14 days in advance of testing. 

C. Factory test and inspect evaporator according to ASME Boiler and Pressure 
Vessel Code: Section VIII, Division 1. Stamp with ASME label. 

D. For water chillers located outdoors, rate sound power level according to ARI 370 
procedure. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Before water chiller installation, examine roughing-in for equipment support, 
anchor-bolt sizes and locations, piping, and electrical connections to verify actual 
locations, sizes, and other conditions affecting water chiller performance, 
maintenance, and operations. 

1. Water chiller locations indicated on Drawings are approximate. 
Determine exact locations before roughing-in for piping and electrical 
connections. 

B. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 WATER CHILLER INSTALLATION 

A. Equipment Mounting: Install water chiller on concrete bases using elastomeric 
pads. Comply with requirements in Section 03 3001, "Reinforced Concrete." 

1. Minimum Deflection: 1/4 inch. 

2. Install epoxy-coated anchor bolts into structural concrete. 
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3. Place and secure anchorage devices. Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be 
embedded. 

4. Install anchor bolts to elevations required for proper attachment to 
supported equipment. 

B. Maintain manufacturer's recommended clearances for service and maintenance. 

C. Charge water chiller with refrigerant if not factory charged and fill with oil if not 
factory installed. 

D. Install separate devices furnished by manufacturer and not factory installed. 

3.3 CONNECTIONS 

A. Comply with requirements in Section 23 2113, "Hydronic Piping." Drawings 
indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to chiller to allow service and maintenance. 

C. Evaporator Fluid Connections: Connect to evaporator inlet with shutoff 
valve, strainer, flexible connector, thermometer, and plugged tee with pressure 
gage. Connect to evaporator outlet with shutoff valve, balancing valve, flexible 
connector, flow switch, thermometer, plugged tee with pressure gage, and drain 
connection with valve. Make connections to water chiller with a flange, or 
mechanical coupling. 

D. Connect each drain connection with a union and drain pipe and extend pipe. 
Provide a shutoff valve at each connection. 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

B. Inspect field-assembled components, equipment installation, and piping and 
electrical connections for proper assemblies, installations, and connections. 

C. Complete installation and startup checks according to manufacturer's written 
instructions and perform the following: 

1. Verify that refrigerant charge is sufficient and water chiller has been leak 
tested. 

2. Verify that pumps are installed and functional. 

3. Verify that thermometers and gages are installed. 

4. Operate water chiller for run-in period. 

5. Check bearing lubrication and oil levels. 

6. Verify proper motor rotation. 

7. Verify static deflection of vibration isolators, including deflection during 
water chiller startup and shutdown. 

8. Verify and record performance of water chiller protection devices. 

9. Test and adjust controls and safeties. Replace damaged or 
malfunctioning controls and equipment. 

D. Prepare a written startup report that records results of tests and inspections. 
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3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain water chillers. Video record the 
training sessions. 
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SECTION 23 7200 

AIR-TO-AIR ENERGY RECOVERY EQUIPMENT 

PART 1 GENERAL 

1.1 SUMMARY 

A. Air-to-air energy recovery units are hydronic systems and are covered through 
the following Division 23 sections: 

1. Section 23 2113, "Hydronic Piping." 

2. Section 23 2123, "Hydronic Pumps." 

3. Section 23 8216, "Air Coils." 

PART 2 PRODUCTS 

A. Not Used. 

PART 3 EXECUTION 

A. Not Used. 
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SECTION 23 7333 

INDOOR INDIRECT-FUEL-FIRED HEATING AND VENTILATING UNITS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Indirect-fired H&V units with the following accessories: 

1. Gas furnace. 

2. Chilled Water cooling package. 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
section. 

1.3 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 01 6000, "Product Requirements." 

D. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

E. Section 23 1123, "Facility Natural-Gas Piping." 

F. Section 23 2113, "Hydronic Piping." 

G. Section 23 3101, "HVAC Ducts." 

H. Section 23 3300, "Air Duct Accessories." 

I. Section 23 4100, "Particulate Air Filtration." 

J. Section 25 5000, "Integrated Automated Facility Controls." 

K. Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables." 

L. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

M. Section 26 0700, "Induction Motors - 500HP and Smaller." 

1.4 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.5 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Product Data: Include rated capacities, furnished specialties, and accessories. 

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, 
loads, required clearances, and methods of field assembly, components, and 
location and size of each field connection. 

1. Wiring Diagrams: Power, signal, and control wiring. 
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C. Startup service reports. 

D. Operation and Maintenance Data: For indirect-fired H&V units to include in 
emergency, operation, and maintenance manuals. 

E. Warranty: Special warranty specified in this section. 

1.6 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Product Options: Drawings indicate size, profiles, and dimensional requirements 
of indirect-fired H&V units and are based on the specific system indicated. Refer 
to Section 01 6000, "Product Requirements." 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

D. Comply with NFPA 70. 

E. ASHRAE/IESNA 90.1-2004 Compliance: Applicable requirements in 
ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating, and Air
Conditioning." 

1.7 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to 
replace components listed below of indirect-fired H&V units that fail in materials 
or workmanship within specified warranty period. 

1. Warranty Period for Heat Exchangers: Manufacturer's standard, but not 
less than five years from date of Substantial Completion. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers: Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

1. AbsolutAire, Inc. 

2. Advanced Climate Technologies, Inc. 

3. Air Dynamics Co. 

4. Air Economy Corp. 

5. Applied Air; Mestek, Inc. 

6. ARES; Mars Air Products. 

7. Bananza Air Management Systems Inc.; Div. of Rapid Engineering, Inc. 

8. BessamAire, Inc. 

9. Cambridge Engineering, Inc. 

10. E. K. Campbell Co.; Mechanical Products Division of Thomas & Betts 
Corporation. 
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11. Captive-Air Systems, Inc. 

12. CES Group; Ventrol Air Handling Systems, Inc. 

13. Des Champs Laboratories Incorporated; a unit of Entrodyne Corporation. 

14. Energy Jet U.S. 

15. Engineered Air. 

16. Green heck. 

17. Hastings Industries; Division of Eric, Inc. 

18. Industrial Commercial Engineering. 

19. Jackson & Church; Div. of Donlee Technologies Inc. 

20. KING. 

21. LC Systems. 

22. Modine Mfg. Co.; Commercial HVAC&R Division. 

23. Powrmatic, Inc. 

24. Rapid Engineering, Inc. 

25. Reznor-Thomas & Betts Corporation; Mechanical Products Division. 

26. Sterling Gas; Mestek, Inc. 

27. Temprite; Mestek, Inc. 

28. Titan Air Incorporated. 

29. Trane Company (The); Unitary Products Group. 

30. Weather-Rite, Inc. 

2.2 PACKAGED UNITS 

A. Factory-assembled, prewired, self-contained unit consisting of cabinet, supply 
fan, controls, filters, chilled water cooling package, and indirect-fired gas furnace 
to be installed inside the building. 

2.3 CABINET 

A. Cabinet: Single-wall galvanized-steel panels, formed to ensure rigidity and 
supported by galvanized-steel channels or structural channel supports with lifting 
lugs. 

B. Access Panels: Piano hinged with cam-lock fasteners for furnace and fan motor 
assemblies on both sides of unit. 

C. Internal Insulation: Fibrous-glass duct lining, comply with ASTM C 1071, Type II, 
applied on furnace and fan sections only. 

1. Thickness: 1 inch. 

2. Insulation Adhesive: Comply with ASTM C 916, Type I. 

3. Mechanical Fasteners: Galvanized steel suitable for adhesive 
attachment, mechanical attachment, or welding attachment to casing 
without damaging liner when applied as recommended by manufacturer 
and without causing air leakage. 
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D. Finish: Heat-resistant, baked enamel. 

E. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1-2004. 

2.4 SUPPLY-AIR FAN 

A. Fan Type: Centrifugal, rated according to AMCA 210; statically and dynamically 
balanced, galvanized steel; mounted on solid-steel shaft with heavy-duty pillow
block bearings rated for L50 or 200,000 hours with external grease fittings. 

B. Motor: Open dripproof, single-speed premium efficiency motor. 

C. Drive: V-belt drive with matching fan pulley and adjustable motor sheaves and 
belt assembly. 

D. Mounting: Fan wheel, motor, and drives shall be mounted in fan casing with 
elastomeric isolators. 

2.5 AIR FILTERS 

A. Comply with NFPA 90A. 

B. Disposable Panel Filters: 2-inch- thick, factory-fabricated, flat-panel-type, 
disposable air filters with holding frames. Filters shall be in accordance with 
Section 23 4100, "Particulate Air Filtration." 

2.6 INDIRECT-FIRED GAS FURNACE 

A. Description: Factory assembled, piped, and wired; and complying with 
ANSI Z21.47, "Gas-Fired Central Furnaces," and NFPA 54, "National Fuel Gas 
Code." 

1. AGA Approval: Designed and certified by and bearing label of AGA. 

2. Burners: Aluminized steel with stainless-steel inserts. 

a. Gas Control Valve: Modulating. 
b. Fuel: Natural gas. 
c. Minimum Combustion Efficiency: 80 percent. 
d. Ignition: Electronically controlled electric spark with flame sensor 
e. High-Altitude Model: For Project elevation 7,500 ft above sea level. 

B. Power Vent: Integral, motorized centrifugal fan interlocked with gas valve. 

C. Inside Unit External Housing: Steel cabinet with integral support inserts and 
removable bottom arranged to serve as drain pan. 

D. Internal Casing: Aluminized steel, arranged to contain airflow, with duct flanges 
at inlet and outlet. 

E. Heat Exchanger: Stainless steel. 

F. Heat-Exchanger Drain Pan: Stainless steel. 

G. Safety Controls: 

1. Vent Flow Verification: Differential pressure switch to verify open vent. 

2. Control Transformer: 24-V ac. 

3. High Limit: Thermal switch or fuse to stop burner. 
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4. Gas Train: Regulated, redundant, 24-V ac gas valve assembly containing 
pilot solenoid valve, electronic-modulating temperature control valve, pilot 
filter, pressure regulator, pilot shutoff, and manual shutoff all in one body. 

5. Purge-period timer shall automatically delay burner ignition and bypass 
low-limit control. 

6. Gas Manifold: Safety switches and controls to comply with ANSI 
standards and IRI. 

7. Airflow Proving Switch: Differential pressure switch senses correct airflow 
before energizing pilot. 

8. Automatic-Reset, High-Limit Control Device: Stops burner and closes 
main gas valve if high-limit temperature is exceeded. 

9. Safety Lockout Switch: Locks out ignition sequence if burner fails to light 
after three tries. Controls are reset manually by turning the unit off and 
on. 

2.7 COOLING COIL PACKAGE 

A. Cabinet: Single-wall, galvanized- or aluminized-steel panels, formed to ensure 
rigidity and supported by galvanized-steel channels or structural channel 
supports with lifting lugs and having a stainless-steel condensate pan with drain 
and overflow connections. 

1. External Casing and Cabinet Finish: Baked enamel or powder coating 
over corrosion-resistant-treated surface in color to match fan section. 

B. Coil: Chilled water coil shall meet the requirements of ARI 410. 

2.8 CONTROLS 

A. Factory-wired, fuse-protected control transformer, connection for power supply 
and field-wired unit to control panel. 

B. Control Panel: Surface-mounted with engraved plastic cover, and the following 
lights and switches: 

1. On-off-auto fan switch. 
2. Automatic changeover. 
3. Supply-fan operation indicating light. 
4. Heating operation indicating light. 
5. Thermostat. 
6. Freezestat. 
7. Supply Air smoke detector. 
8. Cooling operation indicating light. 
9. Dirty-filter indicating light operated by unit-mounted differential pressure switch. 
10. Safety-lockout indicating light. 

C. Refer to Drawings for sequence of operation. 

D. DOC: Stand-alone control module for link between unit controls and DOC 
system. Control module shall be compatible with temperature-control system 
specified in Section 25 5000, "Integrated Automated Facility Controls." 

1. Provide start and stop interface relay, and relay to notify DOC system 
alarm condition. 
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2. Provide hardware interface or additional sensors as follows: 

a. Room temperature. 
b. Discharge-air temperature. 
c. Furnace operating. 

2.9 MOTORS 

A. Comply with requirements in Section 26 0700, "Induction Motors - 500HP and 
Smaller." 

2.10 CAPACITIES AND CHARACTERISTICS 

A. As Scheduled on Drawings. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance 
with requirements for installation tolerances and other conditions affecting 
installation of indirect-fired H&V units. 

B. Examine roughing-in for piping, ducts, and electrical systems to verify actual 
locations of connections before equipment installation. 

C. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 INSTALLATION 

A. Install gas-fired units according to NFPA 54, "National Fuel Gas Code." 

B. Install suspended units from spring hangers with minimum 1-inch static 
deflection; refer to Section 22 0548, 'Vibration and Seismic Controls for 
Plumbing, Piping and Equipment." 

C. Install controls and equipment shipped by manufacturer for field installation with 
indirect-fired H&V units. 

3.3 CONNECTIONS 

A. Piping Connections: Drawings indicate general arrangement of piping, fittings, 
and specialties. Install piping adjacent to machine to allow service and 
maintenance. 

1. Gas Piping: Comply with requirements in Section 23 1123, "Facility 
Natural-Gas Piping." Connect gas piping with shutoff valve and union 
and with sufficient clearance for burner removal and service. Provide 
AGA-approved flexible connectors. 

2. Chilled Water: Comply with requirements in Section 23 2113, "Hydronic 
Piping," for valves and accessories on piping connections to cooling coil 
section. 

3. Condensate Drain: Comply with requirements in Section 23 2113, 
"Hydronic Piping," for traps and accessories on piping connections to 
cooling coil section. 
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B. Duct Connections: Duct installation requirements are specified in 
Section 23 3101, "HVAC Ducts." Drawings indicate the general arrangement of 
ducts. Connect supply ducts to indirect-fired H&V units with flexible duct 
connectors. Flexible duct connectors are specified in Section 23 3300, "Air Duct 
Accessories." 

C. Ground equipment according to Section 26 0526, "Grounding and Bonding for 
Electrical Systems." 

D. Connect wiring according to Section 26 0519, "Low-Voltage Electrical Power 
Conductors and Cables." 

3.4 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

B. Complete installation and startup checks according to manufacturer's written 
instructions and perform the following: 

1. Inspect for visible damage to furnace combustion chamber. 

2. Inspect casing insulation for integrity, moisture content, and adhesion. 

3. Verify that clearances have been provided for servicing . 

4. Verify that controls are connected and operable. 

5. Verify that filters are installed. 

6. Purge gas line. 

7. Inspect and adjust vibration isolators. 

8. Verify bearing lubrication. 

9. Inspect fan-wheel rotation for movement in correct direction without 
vibration and binding. 

10. Adjust fan belts to proper alignment and tension. 

11. Start unit according to manufacturer's written instructions. 

12. Complete startup sheets and attach copy with Contractor's startup report. 

13. Inspect and record performance of interlocks and protective devices; 
verify sequences. 

14. Operate unit for run-in period recommended by manufacturer. 

15. Perform the following operations for both minimum and maximum firing 
and adjust burner for peak efficiency: 

a. Gas Burner: 

1) Measure gas pressure at manifold. 

2) Measure combustion-air temperature at inlet to combustion 
chamber. 

3) Measure supply-air temperature and volume when burner is 
at maximum firing rate and when burner is off. Calculate 
useful heat to supply air. 

16. Calibrate thermostats. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Indoor Indirect Fuel-Fired Heating and Ventilating Units 
23 7333-7 

11068 



17. Adjust and inspect high-temperature limits. 

18. Inspect dampers, if any, for proper stroke and interlock with return-air 
dampers. 

19. Adjust thermostat to initiate cooling system and measure and record the 
following: 

a. Leaving-air, dry- and wet-bulb temperatures. 
b. Entering-air, dry- and wet-bulb temperatures. 

20. Inspect controls for correct sequencing of heating, refrigeration, and 
normal and emergency shutdown. 

21. Measure and record airflow. Plot fan volumes on fan curve. 

22. Verify operation of remote panel, including pilot-operation and failure 
modes. Inspect the following: 

a. High-limit heat. 
b. Alarms. 

23. After startup and performance testing, change filters, verify bearing 
lubrication, and adjust belt tension. 

C. Remove and replace malfunctioning components that do not pass tests and 
inspections and retest as specified above. 

D. Prepare written report of the results of startup services. 

3.5 ADJUSTING 

A. Adjust initial temperature set points. 

B. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain indirect-fired H&V units. 
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SECTION 23 7413 

PACKAGED, OUTDOOR, CENTRAL-STATION AIR-HANDLING UNITS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Packaged rooftop air conditioning units up to 30 Tons. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 6000, "Product Requirements" 

E. Section 22 0548, "Vibration and Seismic Controls for Plumbing Piping and 
Equipment." 

F. Section 23 2113, "Hydronic Piping." 

G. Section 23 3101, "HVAC Ducts." 

H. Section 23 4100, "Particulate Air Filtration." 

I. Section 23 8216, "Air Coils." 

J. Section 25 5000, "Integrated Automated Facility Controls." 

K. Section 26 0700, "Induction Motors - 500HP and Smaller." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Shop Drawings, Submit the following: 

1. Assembly drawings showing unit dimensions, weight loading, required 
clearances, construction details, field connection details, and electrical 
characteristics and connection requirements. 

B. Product Data: Submit data indicating: 

1. Published Literature indicating cooling and heating capacities, ratings, 
gages, finishes of materials, electrical characteristics and connection 
requirements, controls, and accessories. 

2. Data for filter media, filter performance data, filter assembly, and filter 
frames. 

3. Performance and fan curves with specified operating point plotted, power, RPM. 

4. Sound Power Level Data: Fan outlet and casing radiation at rated capacity. 

5. Dampers: Include leakage, pressure drop, and sample calibration curves. 
Indicate materials, construction, dimensions, and installation details. 
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6. Electrical requirements indicating power supply wiring including wiring 
diagrams for interlock and control wiring. Indicate factory installed and 
field installed wiring. 

C. Test Reports: Submit results of factory test at time of unit shipment. 

D. Manufacturer's Installation Instructions: Submit assembly, support details, 
connection requirements, and include start-up instructions. 

E. Manufacturer's Certificate: Certify products meet or exceed the requirements of 
this specification. 

F. Manufacturer's Field Reports: Submit start-up report for each unit. 

G. Operation and Maintenance Data: Submit manufacturer's descriptive literature, 
operating instructions, installation instructions, and maintenance and repair data. 

1.5 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Cooling Capacity: Rate in accordance with ARI 210/240 and ARI 340/360. 

C. Sound Rating: Measure in accordance with ARI 270. 

D. Energy Efficiency: Comply with the requirements of ASHRAE/IESNA 90.1. 

E. Performance Requirements: Conform to minimum EER and IPLV prescribed by 
ASHRAE 90.1 when tested in accordance with ARI 210/240 and ARI 340/360. 

F. Electrical: Meet the requirements of NFPA 70, Article 100. 

G. Insulation and adhesives: Meet requirements of NFPA 90A. 

H. Outside Air Damper Leakage: Test in accordance with AMCA 500. 

1.6 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this 
section with minimum three years documented experience. 

B. Installer: Company specializing in performing Work of this section with minimum 
three years documented experience approved by manufacturer. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 01 6000, "Product Requirements": Product storage and handling 
requirements. 

B. Protect units from weather and construction traffic by storing in dry, roofed 
location. 

C. Protect rooftop units from damage by storing off roof until roof mounting curbs 
are in place. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to 
replace components of RTUs that fail in materials or workmanship within 
specified warranty period. 

1. Warranty Period for Control Boards: Manufacturer's standard, but not 
less than three years from date of Substantial Completion. 
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1.9 EXTRA MATERIALS 

A. Furnish one set of filters and fan belts for each unit. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 ROOFTOP AIR CONDITIONING UNITS, (SMALL CAPACITY) UP TO 25 TONS 

A. Manufacturers: 

1. Carrier Corp. 
2. The Trane Company. 
3. York International. 

B. Product Description: Self-contained, packaged, factory assembled and prewired, 
consisting of roof curb, cabinet, supply fan, chilled water cooling coil, hot water 
heating coil, air filters, mixed air casing, controls, and accessories. 

C. Configuration: Horizontal air delivery. As indicated on Drawings. 

D. Roof Mounting Curb: 14 inch high, galvanized steel, channel frame with gaskets, 
nailer strips. Full perimeter type for mounting under entire unit. 

E. Cabinet: 

1. Designed for outdoor installation with weatherproof construction. 

2. Panels: Constructed of steel with baked enamel finish meeting salt spray 
test in accordance with ASTM 8117. Furnish access doors or removable 
access panels. 

3. Insulation: Factory applied to exposed vertical and horizontal panels, 
glass fiber with edges protected from erosion. 

F. Supply Fan: Forward curved centrifugal type, resiliently mounted with adjustable 
variable pitch motor pulley. Motor permanently lubricated with built-in thermal 
overload protection. 

G. Chilled Water Cooling Coil: 

1. Constructed of seamless copper tubes mechanically expanded into 
aluminum fins. Factory leak tested under water. 

2. Galvanized drain pan and piping connection. 

3. Furnish for multiple circuited units alternate row circuiting. 

4. Furnish coil with corrosion resistant coating capable of withstanding salt 
spray test of 1000 hours in accordance with ASTM B 117. 

H. Hot Water Heating Coil: 

1. Factory mounted. 

2. Coil : Constructed of copper tubes expanded into aluminum fins. Factory 
leak tested under water. 
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3. Furnish factory installed piping package with modulating two-way control 
valve. 

4. Furnish coil with corrosion resistant coating capable of withstanding salt 
spray test of 1000 hours in accordance with ASTM B 117. 

I. Air Filters: 

1. Comply with NFPA 90A. 

2. Disposable Panel Filters: 2-inch- thick, factory-fabricated, flat-panel-type, 
disposable air filters with holding frames. Filters shall be in accordance 
with Section 23 4100, "Particulate Air Filtration." 

3. Bag Filters: 15-inch- thick, factory-fabricated, dry, extended-surface, self
supported filters with holding frames in steel, basket-type retainers. 
Filters shall be in accordance with Section 23 4100, "Particulate Air 
Filtration." 

J. Mixed Air Casing: 

1. Outside Air Damper Leakage: Maximum leakage rate of 3 cfm per square 
foot at 1 inch water column pressure differential. 

2. Outside Air Damper: Manual, for fixed outside air quantity. Furnish rain 
hood with screen. 

K. Controls: 

1. Furnish interface to Building Automation System specified in 
Section 25 5000, "Integrated Automated Facility Controls." 

L. Accessories: 

1. Disconnect Switch: Factory mounted, non-fused type, interlocked with 
access door, accessible from outside unit, with power lockout capability. 

M. Capacity: 

1. See equipment schedule on the drawings. 

2.3 ROOFTOP AIR CONDITIONING UNITS, (MEDIUM CAPACITY) 25 TONS TO 60 TONS 

A. Manufacturers: 

1. Carrier Corp. 
2. The Trane Company. 
3. York International. 

B. Product Description: Self-contained, packaged, factory assembled and wired, 
consisting of roof curb, cabinet, supply fan, variable frequency drive, chilled water 
cooling coil, hot water heating coil, air filters, heat recovery coil, outdoor air 
section, and controls. 

C. Configuration: Horizontal air delivery. As indicated on Drawings. 

D. Roof Mounting Curb: 14 inch high, galvanized steel, channel frame with gaskets, 
nailer strips. Full perimeter curb under entire unit. 

E. Cabinet: 

1. Designed for outdoor installation with weatherproof construction. 
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2. Panels: Steel with baked enamel finish meeting 500 hour salt spray test in 
accordance with ASTM B 117. Furnish hinged access doors with handles 
and rubber gaskets at edges. 

3. Insulation: Factory applied to exposed vertical panels, horizontal panels, 
and access doors. 

4. Interior Surfaces: Sheet metal lined creating double wall construction. 

F. Supply Fan: 

1. Fan: statically and dynamically balanced, resiliently mounted. 

2. Fan Drive: V-Belt type, Cast iron or steel sheaves, dynamically balanced, 
bored to fit shafts and keyed. Furnish solid shaft construction. Select 
Variable and adjustable pitch motor sheave to obtain required rpm with 
sheaves set at mid-position as recommended by manufacturer. 

3. Drive Rating: Minimum 1.5 times nameplate rating of motor. 

4. Fan Sheave: Adjustable. 

5. Motor Sheave: Adjustable. 

6. Fan motor: Three phase, NEMA MG-1 design B, continuously rated at 
40 degrees C, open drip-proof NEMA T frame, with permanently 
lubricated bearings and integral overload protection. Provide motors in 
compliance with Section 26 0700, "Induction Motors - 500HP and 
Smaller." Provide inverter duty motors as required per the drawings. 

7. Fan Assembly Mounting: Furnish spring-type vibration isolators. 

G. Chilled Water Cooling Coil: 

1. Constructed of seamless copper tubes mechanically expanded into 
aluminum fins. Factory leak tested under water. 

2. Galvanized drain pan and piping connection. 

3. Furnish for multiple circuited units alternate row circuiting. 

4. Furnish coil with corrosion resistant coating capable of withstanding salt 
spray test of 1000 hours in accordance with ASTM 8117. 

H. Hot Water Heating Coil: 

1. Factory mounted. 

2. Coil: Constructed of seamless copper tubes mechanically expanded into 
aluminum fins. Factory leak tested under water. 

3. Furnish factory installed piping package with modulating three-way 
control valve. 

4. Freezestat: Factory mounted on discharge side of coil. 

5. Furnish coil with corrosion resistant coating capable of withstanding salt 
spray test of 1000 hours in accordance with ASTM 8117. 

I. Air Filters: Bag filters with 85 percent average efficiency based on ASHRAE 52.1. 
Furnish 2 inch thick pre-filters. Filters shall be in accordance with Section 23 
4100, "Particulate Air Filtration." 
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J. Heat Recovery Coil Section: 

1. Provide empty section, 24.5 in. in length, compatible with the coil 
specified in Section 23 8216, "Air Coils." 

K. Outdoor Air Section: 

1. 100 outside air, furnish rain hood and screen. 

L. Controls: Furnish interface to Building Automation System specified in 
Section 25 5000, "Integrated Automated Facility Controls." 

M. Accessories: 

1. Disconnect Switch: Factory mounted, non-fused type, interlocked with 
access door, accessible from outside unit, with power lockout capability. 

N. Capacity: 

1. See equipment schedule on the drawings 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that roof is ready to receive work and opening dimensions are as shown 
on design drawings. 

B. Verify that proper power supply is available. 

3.2 INSTALLATION 

A. Roof Curb: 

1. Assemble roof curb. 

2. Install roof curb level. 

3. Install units on roof curb providing watertight enclosure to protect 
ductwork and utility services. 

4. Install gasket material between unit base and roof curb. 

B. Install units on vibration isolators. Refer to Section 22 0548, "Vibration and 
Seismic Controls for Plumbing Piping and Equipment." 

C. Connect units to supply and return ductwork with flexible connections. Refer to 
Section 23 3101, "HVAC Ducts." 

D. Install condensate piping with trap and route from drain pan to nearest roof drain. 
Refer to Section 23 2113, "Hydronic Piping." 

E. Install components furnished loose for field mounting. 

F. Install electrical devices furnished loose for field mounting. 

G. Install control wiring between unit and field installed accessories. 

3.3 INSTALLATION - HOT WATER HEATING COIL 

A. Make connections to coils with unions or flanges. 

B. Connect water supply to leaving airside of coil (counter flow arrangement). 
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C. Locate water supply at bottom of supply header and return water connection at 
top. 

D. Install water coils to allow draining and install drain connection at low points. 

E. Install valves and piping specialties in accordance with details as indicated on 
Drawings. 

F. Install automatic air vents at high points complete with shutoff valve. Refer to 
Section 23 2113, "Hydronic Piping." 

G. Install hot water piping accessories within unit casing. 

3.4 MANUFACTURER'S FIELD SERVICES 

A. Furnish initial start-up and shutdown during first year of operation, including 
routine servicing and checkout. 

B. Furnish 24-hour emergency service on breakdowns and malfunctions for this 
maintenance period. 

3.5 CLEANING 

A. Vacuum clean coils and inside of unit cabinet. 

B. Install temporary filters during construction period. Replace with permanent 
filters at Substantial Completion. 

3.6 DEMONSTRATION 

A. Demonstrate unit operation and maintenance. 

B. Furnish services of manufacturer's technical representative for one 8 hour day to 
instruct LANL personnel in operation and maintenance of units. Schedule 
training with LANL, provide at least 7 days notice to the LANL Subcontract 
Technical Representative (STR) of training date. 

3. 7 SCHEDULES 

A. See the equipment schedule on the drawings. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 23 7413, Rev. 2, dated 
September 1, 2009. 
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PART 1 GENERAL 

SECTION 23 8126 

SPLIT-SYSTEM AIR-CONDITIONERS 

1.1 SECTION INCLUDES 

A. Split-system heat pump units consisting of separate evaporator-fan and 
compressor-condenser components. Units are designed for exposed or 
concealed mounting, and may be connected to ducts. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping, and 
Equipment." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Product Data: For each unit indicated. Include performance data in terms of 
capacities, outlet velocities, static pressures, sound power characteristics, motor 
requirements, and electrical characteristics. 

B. Operation and maintenance data. 

C. Leak Test Report. 

D. Operational Report. 

1.5 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to 
repair or replace split-system air-conditioning units that fail in materials and 
workmanship within five years from date of Substantial Completion. 
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PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Comply with Section 01 2500, "Substitution Procedures." 

2.2 MANUFACTURERS 

A. Mitsubishi. 

B. Carrier. 

C. Trane. 

2.3 EVAPORATOR-FAN UNIT 

A. Wall Mounted Unit Chassis: Galvanized steel with flanged edges, removable 
panels for servicing, and insulation on back of panel. 

B. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, 
complying with ARI 210/240, and with thermal-expansion valve. 

C. Evaporator Fan: Forward-curved, double-width wheel of galvanized steel; 
directly connected to motor. 

D. Fan Motor: Multispeed. 

E. Filters: washable 

2.4 AIR-COOLED, COMPRESSOR-CONDENSER UNIT 

A. Casing steel, finished with baked enamel, with removable panels for access to 
controls, weep holes for water drainage, and mounting holes in base. Provide 
brass service valves, fittings, and gage ports on exterior of casing. 

B. Compressor: Hermetically sealed reciprocating or scroll type with crankcase 
heater and mounted on vibration isolation. Compressor motor shall have 
thermal- and current-sensitive overload devices, start capacitor, relay, and 
contactor 

1. Refrigerant: R-41 OA. Class I and Class II Ozone-Depleting Substances 
are not allowed. 

C. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, 
complying with ARI 210/240, and with liquid subcooler. 

D. Fan: Aluminum-propeller type, directly connected to motor. 

E. Motor: Permanently lubricated, with integral thermal-overload protection. 

F. Mounting Base: Polyethylene. 

2.5 ACCESSORIES 

A. Thermostat: Low voltage remote controller to control compressor and evaporator 
fan. 

B. Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory 
cleaned, dried, pressurized, and sealed; factory-insulated suction line with flared 
fittings at both ends. 

C. Condensate pump 208V or 240V, single phase, 60 Hz, as indicated on the 
drawings. 
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D. Provide Service ball valves with Schrader valve for refrigerant service 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install evaporator-fan components using manufacturer's standard mounting 
devices securely fastened to building structure. 

B. Install roof-mounted, compressor-condenser components on equipment 
supports. Anchor units to supports with removable, cadmium-plated fasteners. 

C. Install compressor-condenser components per Section 22 0548, "Vibration and 
Seismic Controls for Plumbing, Piping, and Equipment." 

3.2 CONNECTIONS 

A. Connect precharged refrigerant tubing to component's quick-connect fittings. 
Install tubing to allow access to unit. 

B. Connect supply and return condenser connections with shutoff-duty valve and 
union or flange on the supply connection and with throttling-duty valve and union 
or flange on the return connection. 

C. Install piping adjacent to unit to allow service and maintenance. 

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service 
representative to inspect, test, and adjust field-assembled components and 
equipment installation, including connections. Report results in writing. 

B. Leak Test: After installation, charge system and test for leaks. Repair leaks and 
retest until no leaks exist. Report results in writing. 

C. Operational Test: After electrical circuitry has been energized, start units to 
confirm proper motor rotation and unit operation. Remove malfunctioning units, 
replace with new components, and retest. Report results in writing. 

D. Replace damaged and malfunctioning controls and equipment. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 8216 

AIR COILS 

A. Air coils that are not an integral part of air-handling units. 

1. Heat Recovery Coils. 

1.2 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

D. Section 23 2113, "Hydronic Piping." 

E. Section 25 5000, "Integrated Automated Facility Controls." 

F. Section 26 0519, "Low Voltage Electrical Power Conductors and Cables." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Certificate of Conformance (CoC) that is signed or otherwise authenticated by 
responsible managers within the supplying organization and that certifies the 
conformance of end-items to order requirements. CoC must include: 

1. Certification that the coils have been designed, manufactured and 
constructed in accordance with the manufacturer's QA Plan and 
Paragraph 2.1. 

2. Certification documentation showing that the coils meets the design 
requirements. 

3. Purchased item identified by part number. 

4. PO number. 

B. Copy of the coil manufacturer's QA plan identifying procurement, fabrication, test 
& inspection, material traceability and nonconformity controls for approval. 

C. Qualification and Test Acceptance reports, and material requirements of 
Paragraph 2.1. Examples of such documents include: supplier performance test 
information, inspection reports, justification for design integrity, drawings, etc. 

D. Any approved changes, waivers, or deviations from this specification. 

E. Warranty documentation guarantee against failure in proper use or operation 
caused by defective materials and/or workmanship for a period of one year from 
the date of acceptance. 
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F. Product Data: Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for each air coil. Include rated 
capacity and pressure drop for each air coil. 

G. Operation and Maintenance Data. 

1.5 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

C. ASHRAE Compliance: 

1. Comply with ASHRAE 15 for refrigeration system safety. 

2. Comply with ASH RAE 33 for methods of testing cooling and heating coils. 

3. Comply with applicable requirements in ASHRAE 62.1-2004, Section 5, 
"Systems and Equipment" and Section 7, "Construction and Startup." 

1.6 PACKAGING, SHIPPING, RECEIVING, STORAGE, AND HANDLING 

A. Package, ship and store heat recovery coils per the requirements of ASME AG-1, 
article CA-7000. 

PART 2 PRODUCTS 

2.1 WATER/GLYCOL HEAT RECOVERY COILS IN EXHAUST DUCT 

A. Basis-of-Design Product: Subject to compliance with requirements, provide the 
product indicated on Drawing or a comparable product. 

B. Materials shall be equivalent to or exceed the requirements in ASME AG-1, 
Table CA-3230. 

C. Performance Ratings: Tested and rated according to ARI 410 and ASH RAE 33. 

D. Minimum Working-Pressure/Temperature Ratings: 200 psig, 300 deg F. 

E. Source Quality Control: Factory tested to 300 psig. 

F. Tubes: ASTM B 743 copper, minimum 0.017 inch thick. 

G. Fins: Aluminum, minimum 0.006 inch thick. 

H. Headers: Seamless Copper with drain and air vent tappings. 

I. Frames: Galvanized-steel channel frame, minimum 0.0625 inch thick for flanged 
mounting. 

J. Water/Glycol Coil Capacities and Characteristics: Scheduled on Drawings 

K. Cooling Fluid: See Drawings, Class I and Class II Ozone-Depleting Substances 
are not allowed. 

2.2 WATER/GLYCOL HEAT RECOVERY COILS IN HVA-5321 

A. Basis-of-Design Product: Subject to compliance with requirements, provide the 
product indicated on Drawing or a comparable product. 
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B. Performance Ratings: Tested and rated according to ARI 410 and ASH RAE 33. 

C. Pressure/temperature ratings in first paragraph below are common. Some 
manufacturers may vary ratings. 

D. Minimum Working-Pressure/Temperature Ratings: 200 psig, 325 deg F. 

E. Source Quality Control: Factory tested to 300 psig . 

F. Tubes: ASTM B 743 copper, minimum 0.017 inch thick. 

G. Fins: Aluminum, minimum 0.006 inch thick. 

H. Headers: Seamless copper tube with brazed joints, with drain and air vent 
tappings. 

I. Frames: Galvanized-steel channel frame, minimum 0.0625 inch thick for fanged 
mounting. 

J. Water/Glycol Coil Capacities and Characteristics: Scheduled on Drawings 

K. Cooling Fluid: See Drawings, Class I and Class II Ozone-Depleting Substances 
are not allowed. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install coils level and plumb. 

B. Install coils in metal ducts and casings constructed according to SMACNA's 
"HVAC Duct Construction Standards, Metal and Flexible." 

C. Install coils in housings in accordance with the manufacturer's written 
instructions. 

D. Install coils in accordance with Section 22 0548, "Vibration and Seismic Controls 
for Plumbing, Piping and Equipment." 

E. Straighten bent fins on air coils. 

F. Clean coils using materials and methods recommended in writing by 
manufacturers, and clean inside of casings and enclosures to remove dust and 
debris. 

G. Piping installation requirements are specified in other Division 23 sections. 
Drawings indicate general arrangement of piping, fittings, and specialties. 

H. Install piping adjacent to coils to allow service and maintenance. 

I. Connect water piping with unions and shutoff valves to allow coils to be 
disconnected without draining piping. Control valves are specified in 
Section 25 5000, "Integrated Automated Facility Controls," and other piping 
specialties are specified in Section 23 2113, "Hydronic Piping." 

J. Connect wiring according to Section 26 0519, "Low Voltage Electrical Power 
Conductors and Cables." 

3.2 FIELD QUALITY CONTROL 

A. Replace damaged and malfunctioning controls and equipment. 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

END OF SECTION 

Air Coils 
23 8216-3 

11082 



PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 23 8239 

UNIT HEATERS 

A. Wall heaters with propeller fans and electric-resistance heating coils. 

1.2 PERFORMANCE REQUIREMENTS 

A. Unit Heaters shall perform satisfactorily in the following service conditions: 

1. Elevation: 7500 feet above sea level. 

2. Maximum ambient temperature: 104 degrees F. 

3. Minimum ambient temperature: Minus 20 degrees F. 

4. 24-hour average temperature: not exceeding 86 degrees F. 

1.3 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables." 

D. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

E. Section 26 0700, "Induction Motors - 500HP and Smaller." 

1.4 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.5 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Product Data: For each type and size of unit heater indicated, include rated 
capacities, operating characteristics, furnished specialties, and accessories for 
each product indicated. Include documentation indicating that units comply with 
ASHRAE 62.1, Section 5, "Systems and Equipment." 

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, 
loads, required clearances, method of field assembly, components, and location 
and size of each field connection. 

1. Plans, elevations, sections, and details. 

2. Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly 

3. Location and size of each field connection. 

4. Wiring Diagrams: Power, signal, and control wiring as applicable. 

5. Equipment schedules to include rated capacities, furnished specialties, 
and accessories. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Unit Heaters 
23 8239-1 

1108~ 



C. Manufacturer's Installation Instructions. 

D. Warranty: Provide documentation of one year warranty. 

E. Unit Heater Labeling: Certified and labeled by testing agency acceptable to 
authorities having jurisdiction. 

F. Operation and maintenance data: Include emergency, operation, and 
maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, Article 100, by any nationally recognized testing laboratory (NRTL) 
recognized under 29 CFR 1910.7. 

C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5, 
"Systems and Equipment;" and Section 7, "Construction and Startup." 

D. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in 
ASHRAE/IESNA 90.1, Section 6, "Heating, Ventilating, and Air-Conditioning." 

1. 7 WARRANTY 

A. Furnish one year manufacturer warranty for heat exchanger. 

PART 2 PRODUCTS 

2.1 MANUFACTURERS: 

A. Subject to compliance with requirements, provide products indicated on 
Drawings or a comparable product by one of the following: 

1. Chromalox, Inc.; a division of Emerson Electric Company. 
2. lndeeco. 
3. Markel Products; a division of TPI Corporation. 
4. Marley Engineered Products. 
5. Modine Manufacturing Company. 
6. Reznor/Thomas & Betts Corporation. 
7. Ruffneck Heaters; a Division of Lexa Corporation. 
8. The Trane Company. 

2.2 WALL ELECTRIC UNIT HEATERS 

A. Description: An assembly including chassis, electric heating coil, fan, motor, and 
controls. Comply with UL 2021. 

B. Cabinet: 

1. Front Panel: Stamped-steel louver, with removable panels fastened with 
tamperproof fasteners. 

2. Finish: Baked enamel over baked-on primer with manufacturer's 
standard color selected by Architect, applied to factory-assembled and -
tested wall and ceiling heaters before shipping. 

3. Airstream Surfaces: Surfaces in contact with the airstream shall comply 
with requirements in ASHRAE 62.1. 
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C. Surface-Mounting Cabinet Enclosure: Steel with finish to match cabinet. 

D. Electric-Resistance Heating Coil: Nickel-chromium heating wire, free from 
expansion noise and hum, embedded in magnesium oxide refractory and sealed 
in corrosion-resistant metallic sheath. Terminate elements in stainless-steel, 
machine-staked terminals secured with stainless-steel hardware, and limit 
controls for high temperature protection. Provide integral circuit breaker for 
overcurrent protection. 

E. Fan: Aluminum propeller directly connected to motor. 

1. Motor: Permanently lubricated. Comply with requirements in 
Section 26 0700, "Induction Motors - 500HP and Smaller." 

F. Controls: Unit-mounted thermostat, tamperproof. Low-voltage relay with 
transformer kit. 

G. Electrical Connection: Factory wire motors and controls for a single field 
connection with disconnect switch. 

H. Capacities and Characteristics: See Drawings. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install unit heaters to comply with NFPA 90A. 

B. Install wall-mounting thermostats and switch controls in electrical outlet boxes at 
heights to match lighting controls. Verify location of thermostats and other 
exposed control sensors with Drawings and room details before installation. 

C. Ground equipment according to Section 26 0526, "Grounding and Bonding for 
Electrical Systems." 

D. Connect wiring according to Section 26 0519, "Low-Voltage Electrical Power 
Conductors and Cables." 

E. Adjust initial temperature set points. 

F. Adjust unit components for optimum heating performance and efficiency. 

3.2 FIELD QUALITY CONTROL 

A. Perform the following field tests and prepare test reports: 

1. Operational Test: After electrical circuitry has been energized, start units 
to confirm proper motor rotation and unit operation. 

2. For units that have electric resistance heating coils, operate electric 
heating elements through each stage to verify proper operation and 
electrical connections. 

3. Test and adjust controls and safety devices. Replace damaged and 
malfunctioning controls and equipment. 
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B. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 23 8239, Rev. 0, dated 
February 14, 2011. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Unit Heaters 
23 8239-4 

11086 



SECTION 25 5000 

INTEGRATED AUTOMATED FACILITY CONTROLS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. This section includes the specification for development of the Building 
Automation System (BAS). The BAS system architecture utilizes intelligent 
distributed control modules, located throughout the building, that communicate 
over a BACnet™ controller network. 

B. It is the intent of this section to provide, install, connect, program, and calibrate 
the additions and/or modifications to the BAS as necessary to provide fully 
automatic control for all systems as shown in the control drawings, stated in the 
sequences of operation. 

C. It is the responsibility of the bidder to read and conform to all sections of the 
specifications, review all subcontract drawings, and coordinate with all equipment 
suppliers of material specified under other sections of the specifications. 

D. The engineering, installation supervision, programming, graphic development, 
calibration, start up, and checkout necessary for a complete and fully operational 
BAS, as specified hereafter, shall be provided under this section. 

E. Provide training and instruction of the installed BAS. 

F. Provide the necessary materials and manpower to participate in the testing, 
adjusting, and balance and the commissioning process as required by those 
sections of the specification. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 23 0800, "Commissioning of HVAC." 

E. Section 26 0533, "Raceway and Boxes for Electrical Systems." 

F. Section 26 0553, "Identification for Electrical Systems." 

G. Section 28 3100, "Fire Detection and Alarm." 

H. Section 40 9600, "Process Control Software." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. With Bid: BAS system manufacturer and subcontract information for local 
installing subcontractor and factory representative. Failure to comply with the 
specified requirements of this section will result in rejection of submittal. 
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B. Submittals shall consist of shop drawings, catalog data sheets, graphic displays, 
and software development parameters as defined in the following paragraphs. 
No materials shall be purchased and no work shall be conducted at the job site 
until submittals have been reviewed and approved. 

1. Shop drawings shall be provided that show detailed communications 
architectures (including connection to the LANL campus LAN), control 
devices, electrical ladder diagrams, control system schematics, approved 
protocol implementation compliance statements (PICS), sequences of 
operation, and a material list. These same sequences of operation shall 
also be provided as a separate document from the drawings in either 
Microsoft Word or PDF format. All systems and the associated control 
components as well as all connections between components shall be 
clearly indicated. The submittal shall indicate the required coordination 
with equipment supplied by sources other than this section. The intention 
is for the shop drawings to be comprehensive enough for the installation 
crew to complete all aspects of the installation without the need for 
supporting documentation, except third party equipment installation 
manuals. All wiring shown on the drawings shall be labeled on both ends 
and these labels shall be used in the installation process for ease of 
comparing the shop drawings to the actual field installation. Each control 
component shall be given a unique identifier. This identifier shall be used 
in creating equipment field device labels and in the sequence of operation 
so that each device can be matched uniquely to the drawings. 

a. Electrical Ladder Diagrams shall be shown on the shop drawings. 
Electrical ladder diagrams shall show the specific details of all 
switches, relays, motor starters, etc. The electrical ladder 
diagrams shall show the correct control wiring and interlock wiring 
of all equipment provided under the Subcontract. Each diagram 
shall reference the correct power source by breaker panel and 
circuit number. 

b. The sequence of operation for each controlled system shall be 
provided with reference to the control device identifier. The 
sequence of operation shall break down the control operation by 
major function (e.g., mixed air control, occupied-unoccupied, 
smoke purge, etc.) and describe in detail the correct operation and 
interaction with other system functions. Use of the sequences of 
operation stated on the subcontract control drawings is 
acceptable; however, they shall be modified to reflect actual 
control device identifiers. Point list tables shall be included to 
describe alarm, monitoring, interlock, and other general functions. 

c. A complete material listing shall be included on the shop drawings 
that show the device model numbers, control device identifiers, 
quantities, manufacturers, etc., of all equipment provided under 
this section. The material list shall be organized in alphabetical 
order so that it can be easily compared to the associated catalog 
data sheets. 

2. Catalog data sheets shall be provided for each different piece of 
equipment provided under this section. At a minimum the data sheet 
shall contain sufficient information so that compliance with the 
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specification can be verified. Where multiple models or options are 
indicated on the same catalog data sheet, the equipment proposed shall 
be circled or otherwise indicated (highlighter is not acceptable because of 
copy quality). The catalog data sheets shall be organized in alphabetical 
order to match the material listing on the shop drawings. 

3. Point verification and sensor calibration forms shall be submitted for all 
points and sensors that are installed as part of the BAS. This includes all 
points connected to unitary controllers (UCs). Once approved, the 
Subcontractor shall complete the forms during startup to document 
successful point functionality and sensor calibration. The completed 
forms shall be included as part of the record documentation. The LANL 
Subcontract Technical Representative (STR) reserves the right to 
designate a representative to monitor completion of the point verification. 

4. A test plan shall be submitted for review and approval. 

5. All graphic slides (or typical graphics for identical equipment) proposed 
for use on this project shall be submitted for review and approval. The 
submitted slides shall be printed in color or submitted electronically as a 
PDF or other commonly viewable format. All real-time display fields, user 
picks, set point picks, etc. shall be clearly indicated. No graphic software 
shall be installed on the job site until the graphic slides have been 
approved. 

6. Software development parameters including all trend logs, reports, point 
alarm parameters, passwords, and scheduling shall be submitted based 
on the contents of this specification section. The information contained in 
this portion of the submittal shall be followed during development of the 
programming code and shall be used for evaluation of the systems 
performance during the commissioning phase. 

a. Report templates shall indicate what information will be presented 
on each report, how the information will be presented, report hard 
disk upload parameters, and report log file names. 

b. Blank schedule forms for each air-handling unit shall be submitted 
for completion by the LANL STR. Additionally, a blank schedule 
group form template shall be submitted so the LANL STR can 
identify schedule groups of HVAC equipment. 

7. Provide detailed operation sequences for all variable frequency drives 
including required ramp up/down speeds, accelerations, resets, and 
deadbands. 

8. Submit calibration reports. 

1.5 QUALITY ASSURANCE 

A. Work identified in this section shall be in accordance with Section 01 4000, 
"Quality Requirements." 

B. Qualification of the Installing Firm: The installing firm shall: 

1. Have satisfactorily installed at least five (5) BAS systems of equivalent 
nature and scope to the system described in this section. 
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2. BAS supplier shall have an authorized factory representative and service 
department of the product manufacturer within 125 miles of LANL. 

3. Provide the services of a qualified system technician to design the system 
and to test the completed system. 

4. Be a factory-certified representative of the manufacturer of the system 
that will be used on this project. 

C. Acceptable Building Automation System Installers: 

1. The following Factory Authorized Installers have demonstrated their 
capabilities to provide a BAS meeting LANL standards and the criteria 
herein (no substitutions). 

a. Integrated Control Systems, Inc. (Automated Logic's dealer for the 
Albuquerque, NM area) 

b. Automated Control Systems, Inc. (Alerton Technologies' dealer for 
the Albuquerque, NM area) 

D. Qualifications of the BAS system technician: The BAS system technician shall: 

1. Be factory trained in the theory, operation, installation, and 
troubleshooting of the BAS that will be used for this project. 

2. Have satisfactorily designed at least five (5) BAS systems of equivalent 
nature and scope to the system described in this section. 

3. Have satisfactorily field-tested at least five (5) BAS systems of equivalent 
nature and scope to the system described in this section. 

E. Electrical Suitability: 

1. All controllers and hardware shall be Underwriters Laboratories, Inc. 
(UL®) or nationally recognized testing laboratory (NRTL) listed or labeled. 

2. Branch-Circuit Conductors. The branch-circuit conductors supplying one 
or more units of a data processing system shall have an ampacity not 
less than 125 percent of the total connected load. (NEC Article 645.5) 

3. Each enclosure or panel configuration with control hardware installed 
shall be UL or NRTL listed as an assembly. 

1.6 RECORD DRAWINGS 

A. Record drawings shall be provided as required by the general Subcontract 
requirements. Record drawings shall not be completed until after installation is 
complete. Any changes made during installation shall be recorded as red-lines 
on the approved coordinated BAS shop drawings as they are made. These red
line drawings shall be available at all times for inspection by the LANL STR. At 
completion of the project, all hand drawn field changes shall be incorporated into 
a clean reproducible set of as-built drawings. These as-built drawings shall be 
provided to LANL electronically (current AutoCAD format) and used during the 
training sessions. 

B. The Subcontractor shall furnish complete spare parts lists, operating instructions, 
maintenance literature, and completed point verification and sensor calibration 
forms. 
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C. Two (2) sets of the following documents shall be delivered to the LANL STR prior 
to the beginning of training: 

1. One operating manual for each component purchased through a third
party vendor including equipment such as computers, printers, video 
monitors, interface cards, modems, etc. 

2. All manuals relating to operating system software. This requirement 
includes not only the BAS operating software but also the current version 
of Windows. 

3. A systems programmer's manual that includes all information necessary 
to perform BAS programming and produce system graphics. 

D. After final occupancy and all debugging have occurred, the Subcontractor shall 
prepare two copies of all project-specific control software on nonvolatile 
computer recording media (CD) and deliver them to the LANL STR. 

E. License agreements for all supplied software shall be provided. 

F. Licensed copies of all specialty software needed for controlled configuration. 

1. 7 SYSTEM TESTING 

A. At the termination of the point verification and sensor calibration process, the 
Subcontractor shall submit completed and approved point verification and 
calibration forms for each point or sensor in the system. 

B. Upon successful completion of all point verification and sensor calibration testing, 
the Subcontractor shall submit hard copies of all trend logs as specified in 
PART 3 of this section. The trend logs shall trend at least 48 hours of normal 
uninterrupted operation (non-weekend or holiday) for the purpose of 
documenting proper implementation of the control sequences of operation. The 
control sequence of operation shall also be verified by the completion of a 
Sequence of Operation (SOO) commissioning procedure. 

C. The LANL STR reserves the right to participate in or assign a representative to 
participate in the startup, testing, programming, or any other aspect of the 
construction of this project at no additional cost to LANL. In general, the FPT 
shall be observed by the LANL CxA. 

D. The Subcontractor shall be responsible for developing and implementing a Pre
Functional Test before Functional Performance Testing (FPT) begins. This test 
shall verify the point-to-point wiring, calibration, field device operation, and basic 
functionality of the BAS. The Subcontractor is responsible for back-checking and 
documenting his own work before a system or portion of a system is observed for 
FPT. 

E. The Subcontractor shall be responsible for developing and implementing a 
Functional Test. The Subcontractor shall perform and otherwise support the FPT. 
See Section 23 0800, "Commissioning of HVAC," for details and example FPT. 

1.8 TRAINING 

A. Provide a total of 80 hours of training time. 

B. During the initial startup phase of the project, the BAS supplier shall permit the 
LANL operating personnel to be involved with the troubleshooting, initial startup, 
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point verification testing, performance trending and sequence of operations 
verification. 

C. Prior to the final system trending, provide three days (20 hours) of training for up to 
six (6) LANL STR-designated operating personnel, at least one of which shall be 
from LANL ES-DE l&C, or their designee. The training shall cover all general 
aspects of the BAS system installation, wiring, calibration techniques, programming, 
troubleshooting, etc. The training shall not cover the details of this specific project. 
The training shall provide the same structure and depth as that provided to a factory 
authorized representative's installation and programming personnel. 

D. Upon completion and acceptance of the work, provide three days (20 hours) of 
training for up to six (6) LANL STR-designated operating personnel who have 
responsibility for the mechanical/control system. This training shall be conducted 
on site and shall focus on the specifics of this project. A complete training 
booklet shall be provided and used during the training period. The booklet shall 
include the as-built drawings and the sequence of operations. 

E. The BAS supplier shall provide 40 additional hours of onsite training during the 
warranty period. The Subcontractor shall provide this training at the request of 
the LANL STR. The LANL STR will give at least one-week notice of the need for 
additional training. Warranty and service time shall not constitute training hours. 

1.9 SERVICE AND WARRANTY 

A. The system supplier shall have a maintenance support facility complete with 
system technicians, diagnostic and test equipment, and new spare components. 
Emergency service shall be available in the local office on a 24-hour, 7-day-a
week basis. The service agent shall provide a continuously monitored local 
service telephone number for emergency service. 

B. Service and maintenance shall be provided for one (1) year from time of 
substantial completion or from successful completion of the SOO functional 
testing, whichever is later. If the manufacture has a standard warranty that 
exceeds the specified requirement then the longer manufacturer's warranty shall 
be provided to the LANL STR. Service during this period shall be available within 
12 hours from the time the trouble call is placed. Warranty shall be for all 
materials and labor provided as the scope of work of this section. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Comply with Section 01 2500, "Substitution Procedures." 

2.2 SYSTEM FUNCTIONALITY 

A. AHU's 

1. All AHUs must be equipped with (as a minimum): 

a. OA, RA (if 100% OA, no RA sensor required), and SA Temperature 
sensors. 

b. OA flow measurement. 
c. Indication of valve position. 

2. All Constant air volume (CAV) boxes must be equipped with (as a 
minimum): 
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a. Supply air temperature to zone, zone temperature, and zone CFM. 
b. Indication of damper and valve position. 

3. Space temperature sensors shall have setpoint adjustment that is limited 
to± 2°F. 

2.3 NETWORKING I COMMUNICATIONS 

A. Local Area Network (LAN). 

1. The BAS for this facility will stand alone. It will have no connection to the 
primary ETHERNET® LAN communication network. 

2. All BAS devices shall communicate in BACnet™ encoded to be 
compatible with the ETHERNET®. BAS devices that communicate using 
proprietary protocols or LonTalk protocols are unacceptable. 

B. Controller Local Area Network (LAN). 

1. All BAS Primary Controllers, Application Specific Controllers, and Unitary 
Controller Interfaces within a specific building shall reside on the second 
tier LAN referred to as the Controller LAN. The Controller LAN shall 
begin at the building BAS Gateway and extend to one or more BAS 
Controller LAN controllers located throughout the building. 

2. Development of the Controller LAN is work provided entirely under this 
section of the specification. 

3. All BAS Devices that reside on the Controller LAN shall communicate in 
BACnet™. Proprietary or Lon Talk protocols shall not be permitted except 
for VFDs that may be connected using a Lon Talk or Mod bus TM network. 

C. Sub-Controller Local Area Network. 

1. All lower-level controllers associated with each Unitary Interface 
Controller shall reside on the third-tier LAN referred to as the Sub
Controller LAN. 

2. Unitary Controllers (UCs) shall be installed on a Sub-Controller LAN. 
These LAN's shall operate off the associated Unitary Controller Interface 
but in no case shall the Sub-Controller LAN be necessary for standalone 
operation of any attached UC. 

3. All BAS Devices that reside on the Sub-Controller LAN shall 
communicate in BACnet™. Proprietary or LonTalk protocols shall not be 
permitted except for VFDs that may be connected using a Lon Talk or 
Mod bus TM network. 

4. The Sub-Controller LAN shall operate using RS-485 at a selectable 
speed of from 9.6K to 115.2K baud. Development of the Sub-Controller 
LAN is work provided entirely under this section of the specification. 

2.4 BACNET™ COMPLIANCE 

A. The BAS system shall utilize BACnet™ communications between all controllers 
on the controller LAN as defined by ANSl/ASHRAE Standard 135-2001. This 
means that the system shall use BACnet™ as the communication protocol 
between distributed controllers communicating on the Controller LAN and that 
proprietary or LonWorks protocols are not acceptable except for communication 
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with VFDs. The BACnet™ communication protocol shall, at a minimum, support 
the following Objects and Application Services (Conformance Class 3): 

Objects> Services> 

Binary Input Read property 

Binary Output Write property 

Binary Value I-Am 

Analog Input I-Have 

Analog Output Read Multiple Property 

Analog Value Write Multiple Property 

Calendar Who-Has 

Schedules Who-ls 

B. The communication network between controllers (Controller LAN) shall be 
EIA-485, at least 78.4kbps, using either MS/TP or 156K baud using ARCNET® at 
the Data Link Layer or shall be ETHERNET®. Systems that use proprietary 
protocol for the main controller field bus are not acceptable. 

2.5 CENTRAL BAS WORKSTATION SERVER 

A. The BAS server will reside in CAB-100 in the Operations Center. A client 
workstation (Versa View touchscreen or equivalent) shall be mounted in the 
BAS-2 cabinet in the Utility Building. The client workstation will be used for 
configuration, maintenance and local monitoring. Primary control of the BAS 
system will reside in the FCS workstation in the Operations Center. See Drawing 
C55864, Sheet E-6140 for a depiction of the control system block diagram. 

B. The BAS shall communicate with the FCS Workstation server. This project shall 
be installed in coordination with LANL ES-DE l&C Team. The operating system 
on these servers shall be Windows 2008 Server (or better), and are maintained 
by a LANL IT support group (currently IST-12). The operating system on web 
appliances, if different from Windows 2008 Server, shall be maintained by the 
controls vendor in cooperation with ES-DE l&C Team. The BAS control software 
on the FCS servers is maintained by LANL ES-DE. All necessary software or 
server/appliance upgrades and database consolidation required for this new 
project to integrate with other existing projects from this same controls vendor 
shall be provided by the Controls Subcontractor. The intent here is to utilize the 
existing central servers/appliances and integrating the new building databases on 
the server/appliance whenever possible. 

C. Graphical User Interface Software (GUI) 

1. BAS signals will be displayed on the FCS GUI. The FCS software is 
specified in Section 40 9600, "Process Control Software." 

D. Password protection: 

1. Password access shall be provided by the FCS workstation. 

E. System Interaction 

1. The operator interface shall allow the operator to perform commands 
within any BAS controller on the BAS local area network including, but not 
limited to, the following: 

a. Start-up or shutdown of all equipment converted to the BAS 
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b. Adjust, override, and release setpoints 
c. Enable/Disable process execution 
d. Lock/Unlock alarm reporting for each point 
e. Enable/Disable Totalization for each point 
f. Enable/Disable Trending for each point 
g. Enter temporary override schedules 
h. Change time/date 
i. View limits 

2. All control strategies and energy management routines shall be definable 
by the operator. System definition and modification procedures shall not 
interfere with normal system operation and control. 

3. The system shall be provided complete with all equipment and 
documentation necessary to allow an operator to independently perform 
the following functions: 

a. Add/Delete/Modify Standalone BAS Panels 

b. Add/Delete/Modify Application Specific Controllers 

c. Add/Delete/Modify points of any type, and all associated point 
parameters, and tuning constants 

d. Add/Delete/Modify alarm reporting definition for each point 

e. Add/Delete/Modify control loops 

f. Add/Delete/Modify energy management applications 

g. Add/Delete/Modify time- and calendar-based programming 

h. Add/Delete/Modify Totalization for every point 

i. Add/Delete/Modify Historical Data Trending for every point 

j. Add/Delete/Modify custom control processes 

k. Add/Delete/Modify any and all graphic displays, symbols, and 
cross-references to point data 

I. Add/Delete/Modify all operator passwords 

m. Add/Delete/Modify Alarm Messages 

4. Definition of operator device characteristics, BAS panels, individual 
points, applications, and control sequences shall be performed through 
fill-in-the-blank templates. 

F. Reports 

1. Reports shall be generated automatically or manually, and directable via 
operator input to GUI monitors, printers, or disk files. As a minimum, the 
system shall allow the user to easily obtain the following types of reports: 

a. A general listing of all points in the network 
b. List all points currently in alarm 
c. List of all off-line points 
d. List all points currently in override status 
e. List of all disabled points 
f. List all points currently locked out 
g. List of all items defined in a "Follow-Up" file 

LANL Project l.D. 100761 Integrated Automated Facility Controls 
60239831-SPEC-001, Rev. 0 25 5000-9 

11095 



h. List all Weekly Schedules 
i. List all Holiday Programming 
j. List of Limits and Deadbands 

2. Summaries shall be provided for specific points, for a logical point group, 
for a user-selected group of groups, or for the entire facility without 
restriction due to the hardware configuration of the BAS. 

G. Third Party Software Interface 

1. System data, including transactions, alarms, totalization files, etc., shall 
be stored on the server hard drive in a format compatible with Microsoft 
database and spreadsheet programs. 

H. Dynamic Color Graphic Displays 

1. Software for development of BAS color graphic site plans, buildings, 
building floor plan displays, and system schematics for each piece of 
mechanical equipment, including air handling units, chilled water systems, 
hot water boiler systems, and all other controlled or monitored systems 
shall be provided as specified in PART 3 of this specification. 

2. Dynamic point (actual or calculated) indication shall be shown in their 
respective locations, and shall automatically update to represent current 
conditions without operator intervention. 

I. System Maintenance 

1. The following maintenance activities shall be performed on the BAS 
server: 

a. Add/Modify/Delete programming, 
b. Limit setpoint adjustment range of zone sensors, 
c. Define Holiday Schedules, 
d. Enter/Modify analog alarm limits, and 
e. Enter/Modify analog warning limits. 

J. Database Save/Restore/Back-Up 

1. Back-up copies of all standalone BAS panel databases shall be stored on 
the appropriate BAS server. The subcontractor shall backup all affected 
databases each day after modifications are made. 

2. Continuous supervision of the integrity of all BAS panel databases shall 
be provided. In the event that any BAS panel on the network experiences 
a loss of its data base for any reason, the system shall automatically 
download a the latest updated copy of the respective database to restore 
proper operation. Database back-up/download shall occur without 
operator intervention. Operators shall also have the ability to manually 
execute uploads and downloads of any or all portions of a BAS panel 
database to or from the appropriate LANL BAS server. 

2.6 GATEWAY CONTROLLERS (GWC) 

A. The Gateway Controller (GWC) shall be a microprocessor-based 
communications device that functions as a communications gateway/router 
between a Controller LAN and the Primary LAN. It shall be capable of acting as 
a bridge and router between designated BACnet™ data links and the ARCNET 
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data link. It shall offer PTP to ARCNET and BACnet/IP to ARCNET routing 
capability. 

B. The Primary LAN that connects GWCs in other buildings exists and development 
of that LAN is not work of this section. The Primary LAN is configured as an 
Ethernet 10/1 OOBase-T (10 or 1 OOMbps) or Gigabit Ethernet (future) network 
operating over fiber-optic cable. In the case of Ethernet connections, the LAN 
Gateway may be configured as Ethernet 10/100Base-T(10/100Mbps), and shall 
be CATS or current industry standard cable that exceeds CATS specifications 

C. Each GWC shall support a building Controller LAN on which shall reside Primary 
Controllers, Application Specific Controllers, or Unitary Controller Interfaces. 

D. The Controller LAN shall use the BACnet™ communication protocol. The 
communication between controllers shall be at least 1 S6 Kbps using ARCNET 
implemented over EIA-48S at the Data Link Layer. 

E. The GWC shall provide two EIA 232 ports that can be connected to future 
portable computers or modems. 

F. The GWC shall provide full arbitration between multiple users, whether they are 
communicating through the same or different GWCs. 

G. The GWC shall be responsible for routing global information from the various 
building Controller LAN's that may be installed throughout a building or multiple 
buildings. 

H. The GWC shall utilize FLASH memory that allows firmware updates to be 
performed remotely. 

2.7 PRIMARY BAS CONTROLLERS (PFC) 

A. Primary BAS Controllers (PFCs) shall be provided where larger non-application 
specific 1/0 is installed. Such applications could include central chiller plants, 
boiler plants, larger built up air handling units with special point and software 
requirements. PFCs shall reside on the Controller LAN and their point 
information shall be fully accessible by the FCS. 

B. PFCs shall use the BACnet™ communication protocol for communication with all 
other Controller LAN controllers and shall, at a minimum, support the following 
Objects and Application Services (Conformance Class 3): 

Objects> Services> 

Binary Input Read property 

Binary Output Write property 

Binary Value I-Am 

Analog Input I-Have 

Analog Output Read Multiple Property 

Analog Value Write Multiple Property 

Calendar Who-Has 

Schedules Who-ls 

C. Each PFC shall be capable of standalone direct digital operation utilizing its own 
32-bit processor, nonvolatile flash memory, input/output, 12-bit A-to-D 
conversion, hardware clock/calendar, and voltage transient and lightning 
protection devices. All nonvolatile flash memory shall have a battery backup of 
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at least five years. Firmware revisions to the module shall be able to be made 
from the LANL BAS server, portable operator terminals (future), or from remote 
locations over modems or LANs. 

D. Each PFC shall be expandable to the specified 1/0 point requirements and shall 
accommodate multiple 1/0 Expander Modules via a designated expansion 1/0 
bus port. These expander modules shall expand the total point capacity of each 
controller up to 192 points where specified. The controller, in conjunction with 
the expansion modules, shall act as one standalone controller. The 
Subcontractor shall provide 30% spare hardware 1/0 capacity. 

E. All point data, algorithms, and application software within a PFC shall be custom 
programmable from the Web based GUI with appropriate password level. 

F. Each Primary BAS Controller shall execute application programs, calculations, 
and commands via a 32-bit microcomputer resident in the controller. All 
operating parameters for application programs residing in each PFC shall be 
stored in read/writable nonvolatile flash memory within the PFC and shall be able 
to upload/download to/from the BAS server via the Web based GUI with 
appropriate password level. 

G. Each PFC shall include self-test diagnostics that allow the PFC to automatically 
relay to the FCS any malfunctions or alarm conditions that exceed desired 
parameters as determined by programming input. 

H. PFCs shall contain both software and firmware to perform full DOC PIO control 
loops. 

I. Each PFC shall contain a serial or USS port for the interface of maintenance 
personnel's portable computer (future). All network interrogation shall be 
possible through this port. 

J. Input/Output Processing: 

1. Digital outputs shall be relays, 24 VAC or VDC maximum, 3 amp 
maximum current. Each configured as normally open or normally closed 
using jumpers and either dry contact or bussed. Triac outputs are 
unacceptable. Each output shall have a manual Hand-Off-Auto switch, to 
allow for override and an LED to indicate the operating mode of the 
output. 

2. Universal inputs shall be Thermistor (BAPI Curve II) 1 OK Ohm at 77EF 
(25EC), 0-5 VDC, 1 OK Ohm maximum source impedance, 0-20mA -
24 VDC loop power 250 Ohm input impedance, dry contact - 0.5mA 
maximum current. 

3. Analog output shall be electronic, voltage mode 0-10 VDC or current 
mode 4-20mA. 

4. Analog pneumatic outputs shall be 0-20 psi. Each pneumatic output shall 
have a feedback transducer to be used in the system for any software 
programming needs. The transducer shall measure the actual psi output 
value and not a calculated value. Each output shall have a manual 
override switch that shall allow each output to be configured in one of 
three ways: open, closed, or automatic operation. An LED shall indicate 
the state of each output. 
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2.8 APPLICATION SPECIFIC CONTROLLERS 

A. Application Specific Controller (ASCs) shall be provided where small application
specific 1/0 is installed. Such applications include packaged rooftop equipment, 
packaged chiller controllers, and exhaust fan control. Multiple Application 
Specific Controllers (ASCs) shall not be employed to substitute for a single PFC. 
ASCs shall reside on the Controller LAN and their point information shall be fully 
accessible by the GWC. 

B. The ASC shall use the BACnet™ communication protocol to communicate with 
all other Controller LAN controllers and shall, at a minimum, support the following 
Objects and Application Services (Conformance Class 3): 

Objects> Services> 

Binary Input Read property 

Binary Output Write property 

Binary Value I-Am 

Analog Input I-Have 

Analog Output Read Multiple Property 

Analog Value Write Multiple Property 

Calendar Who-Has 

Schedules Who-ls 

C. Each ASC shall be capable of stand-alone BAS operation utilizing its own 32-bit 
processor, nonvolatile flash memory, input/output, 10-bit A-to-D conversion, 
hardware clock/calendar, and voltage transient and lightning protection devices. 
All nonvolatile Flash memory shall have a battery backup of at least five years. 
Firmware revisions to the module shall be made from the LANL BAS server, Web 
based GUI. 

D. All point data, algorithms, and application software within the ASCs shall be 
custom programmable from the Web based GUI. 

E. Each ASC shall execute application programs, calculations, and commands via a 
32-bit microcomputer resident in the controller. All operating parameters for the 
application program residing in each ASC shall be stored in read/writable 
nonvolatile flash memory within the ASC and shall be able to upload/download 
to/from the LANL BAS server via the Web based GUI with appropriate password 
level. 

F. Each ASC shall include self-test diagnostics that allow the ASC to automatically 
relay to the GWC any malfunctions or alarm conditions that exceed desired 
parameters as determined by programming input. 

G. Each ASC shall contain both software and firmware to perform full DOC PIO 
control loops. 

H. A serial or USB port shall be provided for the interface of maintenance 
personnel's portable computer. All network interrogation shall be possible 
through this port. 

I. ASCs shall be capable of being operated in an ambient temperature environment 
of -20 °F to +150 °F (-28.9 °C to 65.6 °C). 

J. Input/Output Processing: 
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1. Digital outputs shall be relays, 24 VAC or VDC maximum, 3 amp 
maximum current. Triac outputs are unacceptable. Each output shall 
have a manual Hand-Off-Auto switch to allow for override and an LED to 
indicate the operating mode of the output. 

2. Universal inputs shall be Thermistor (BAPI Curve II) 1 OK Ohm at 77EF 
(25EC), 0-5 VDC - 1 OK Ohm maximum source impedance, 0-20mA -
24 VDC loop power 250 Ohm input impedance, Dry Contact - 0.5mA 
maximum current. 

3. Analog electronic outputs shall be voltage mode 0-10 VDC or current 
mode 4-20mA. 

4. Enhanced Zone Sensor Input shall provide one thermistor input, one local 
setpoint adjustment, one timed local override switch, and an occupancy 
LED indicator. 

2.9 UNITARY CONTROLLER INTERFACE 

A. Unitary Controller Interfaces (UCls) shall be provided where small unitary type 
controllers are required but these small controllers are not capable of direct 
connection to the Controller LAN. UCls shall reside on the Controller LAN. 

B. The UCI shall use the BACnet™ communication protocol to communicate with all 
other Controller LAN controllers and shall, at a minimum, support the following 
Objects and Application Services (Conformance Class 3): 

Objects> Services> 

Binary Input Read property 

Binary Output Write property 

Binary Value I-Am 

Analog Input I-Have 

Analog Output Read Multiple Property 

Analog Value Write Multiple Property 

Calendar Who-Has 

Schedules Who-ls 

C. The UCI shall use the BACnet™ protocol for communication to the attached UCs 
over the Sub-Controller LAN. The communication speed between Sub-Controller 
LAN shall be adjustable from between 9600 baud to 115.2 kbps. 

D. A serial or USB port shall be provided on the UCI for the interface of the 
operators' portable computer (future). All network interrogation shall be possible 
through this port. 

E. Each UCI shall execute application programs, calculations, and commands via a 
32-bit microcomputer resident in the UCL All operating parameters for 
application programs residing in each UCI shall be stored in read/writable 
nonvolatile flash memory within the controller and shall be able to 
upload/download to/from the LANL BAS server via the Web based GUI with 
appropriate password level. All nonvolatile memory shall have a battery backup 
of at least five years. Firmware revisions to the controller should be able to be 
made from the LANL BAS server via the Web based GUI. 
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F. The UCI shall contain both software and hardware to perform full DOC PIO 
control loops. 

G. UCI Circuits shall be optically isolated. 

2.10 UNITARY CONTROLLERS 

A. Each Unitary Controller (UC) shall use the BACnet™ communications protocol 
for communication with the UCI and the other UCs on the Sub-Controller LAN 
and shall, as a minimum, support the following Objects and Application Services 
(Conformance Class 2): 

Objects> Services> 

Binary Input Read property 

Analog Value Write Property 

B. Each UC shall be able to support various types of zone temperature sensors, 
such as temperature sensor only, temperature sensor with built-in local override 
switch, with set point adjustment switch. 

C. Each UC for CAV application shall have a built-in airflow transducer for accurate 
(+/- 5.0% F.S.) airflow measurement in order to provide the pressure 
independent CAV operation. 

D. Each UC for CAV applications shall have an integral direct-coupled electronic 
actuator. The actuator shall provide on-off/floating point control with a minimum 
of 35 in-lb of torque. The assembly shall mount directly to the damper operating 
shaft with a universal V-Bolt clamp assembly. The actuator shall not require any 
limit switches, and shall be electronically protected against overload. When 
reaching the damper or actuator end position, the actuator shall automatically 
stop. The gears shall be manually disengaged with a button on the assembly 
cover. The position of the actuator shall be indicated by a visual pointer. The 
assembly shall have an anti-rotational strap supplied with the assembly that shall 
prevent lateral movement. 

E. Each UC and UCI shall have LED indication for visual status of communication, 
power, and all outputs. 

F. In the event of a loss of communication with the UCI, each UC shall control from 
a standalone algorithm that maintains the assigned space temperature until 
communication with the UCI is restored. 

G. Input/Output Processing: 

1. Digital outputs shall be relays, 24 VAC or VDC maximum, having a 3 Amp 
maximum current. Each relay shall be configured as normally open or 
normally closed, and either dry contact or bussed. Triac outputs are not 
acceptable. 

2. Universal inputs shall be Thermistor Precon Type II, dry contacts or 
0-5 VDC with 0-10K Ohm input impedance. 

3. One input shall be provided for an enhanced space sensor. This sensor 
input capability shall include one thermistor input, one local setpoint 
adjustment, one timed local override switch, and an occupancy LED 
indicator. 

4. Analog output, voltage mode 0-10 VDC or current mode 4-20 mA. 
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2.11 ELECTRONIC TEMPERATURE ELEMENT AND TRANSMITTER 

A. Zone Space Sensors 

1. Each UC or ASC controlling a single zone application shall be provided 
with a space temperature sensor. The space sensor shall include a 
thermistor packaged in the standard UC/sensor design, timed override 
button, set point adjustment, and a maintenance communication port. 

B. All Other Temperature Sensors 

1. All Temperature sensors connected to a PFC or an ASC shall be a Type 
II Thermistor compatible with the attached BAS controller without the 
need for any signal conversion hardware. The accuracy of the thermistor 
shall be +/- 0.5 °F over the range of the sensor. Manufacturer/Model: 
Precon ST series. 

2. Sensors used for mixed air applications shall be 25' averaging type. The 
sensor span shall have a field set range of 32.0 °F to 160.0 °F. 

3. Duct temperature sensors for supply air temperatures and return 
temperature shall be a minimum of 18" in length. The sensor span shall 
have a range of -30.0 °F to +160.0 °F. 

4. Sensors used for outdoor air temperature shall be provided complete with 
a sunshield. The sensor span shall have a range of -30.0 °F to 
+140.0 °F. 

5. All chilled water sensors and sensors placed in locations susceptible to 
condensation (outside or in chilled and condenser water liquid lines with 
the potential to drop below the ambient dew point) shall be furnished 
complete with a NEMA 3R enclosure for the electronics. 

6. All immersion water sensors shall have an immersion length of one half 
the pipe diameter plus the length of the pipe tap. The sensors shall have 
a range of +10.0 °F to +230.0 °F. Units shall be furnished complete with 
a brass thermowell. 

2.12 CURRENT TRANSDUCERS 

A. Current sensing transducers shall measure the AC current of loads and shall 
output a 4-20 mA DC signal over the measured range of O to 20 amps AC. If the 
load is in excess of 20 amps AC, a step down current transformer shall be 
selected for the actual range of the load and used in conjunction with the current 
transducer. Manufacturer/Model: Neilsen-Kuljian 4CMA Series. 

2.13 CURRENT SENSING SWITCH 

A. Current sensing relays shall indicate the presence of AC current. The transistor 
switches shall be rated for switching controller DC current up to 150 mA 
continuously at 30 VDC or 500 mA momentarily at 30 VDC. The setpoint of the 
contact operation shall be field adjustable from 1 to 150 amps AC. The switch 
shall be self-powering with an applied power indication LED and a second 
switched load LED for local indication. Manufacturer/Model: Neilsen-Kuljian 
PD75 Series. 
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2.14 AIR DIFFERENTIAL PRESSURE SWITCHES 

A. Air differential pressure switches shall have an adjustable setpoint of from 0.05" 
W.C. to 12.0" W.C. Manual reset shall be provided where indicated on the 
drawings. One snap acting SPOT Type C switch shall be enclosed under a 
NEMA 1 enclosure with a 1/2" conduit opening. Contacts shall be rated for 10 
amps at 120 VAC. Manufacturer/Model: Cleveland AFS series. 

2.15 ELECTRIC LINE VOLTAGE THERMOSTAT 

A. The thermostat shall be of the bimetallic design with a SPOT set of contacts 
rated for 120 VAC at 25 amps. Thermostat shall have an adjustable set point of 
from 50 to 86 °F with a fixed differential of 2.0 °F. The cover shall be metal. 
Manufacturer/Model: Barber-Coleman Model No. TC-195. 

2.16 ELECTRIC FLOW SWITCH 

A. The switch shall utilize a multi-segment paddle for use in pipes ranging in size 
from 1" to 8" with a maximum operating pressure of 150 PSIG and utilize a 
sealed bronze bellows (packless construction). A snap-acting SPOT switch rated 
for 16.0 amps at 120 VAC shall be installed in a NEMA 1 enclosure with 1/2" 
conduit knockout is used for indoor applications. A NEMA 4 enclosure with 
threaded 1/2" rigid conduit connection is used in all outdoor or high humidity 
applications, on liquid lines handling fluids below ambient dewpoint or as 
indicated on the drawings. Manufacturer/Model: Johnson F61 series. 

2.17 LIQUID DIFFERENTIAL PRESSURE SWITCH 

A. Switch shall have an adjustable set point of from 3 to 30 PSIG and a minimum 
differential of 2 PSIG. One snap acting SPOT switch enclosed under a NEMA 1 
enclosure with 1/2" conduit opening and rated for 12 amps at 120 VAC shall be 
provided. Manufacturer/Model: Johnson P74 series. 

2.18 CONTROL RELAYS 

A. Control relay contacts shall be rated for 150% of the loading application, with 
self-wiping, snap-acting silver cadmium Form C contacts, enclosed in dust proof 
enclosure. Relays shall be equipped with the necessary mounting base, DIN rail, 
labels, termination clips, etc. and a coil transient suppression devices. All relays 
for control by the BAS shall have 24 VAC coils. All other required relays shall 
have coil voltages appropriate for the installation. Manufacturer/Model: IDEC RH 
Series. 

2.19 CONTROL TRANSFORMERS 

A. Control transformers required for all other control purposes including control of 
pilot duty relays, power supplies, damper and valve actuators, etc. shall be 
provided. Control transformers 100 VA and less may have internal secondary 
overload if desired but anything over 100 VA shall be external fused. In no case 
shall a transformer have a capacity less than 65% of the attached load. 

2.20 AUTOMATIC DAMPERS 

A. All automatic dampers shall be furnished under this section of the specifications 
unless provided as part of the equipment. 

1. Control Dampers not required for measurement of outside air velocity 
pressure shall be constructed of galvanized steel with synthetic or Teflon 
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bearings and trunnions of noncorrosive materials. Each blade shall have 
a positive closing butyl-rubber or neoprene edge seal, and spring loaded 
side seals unless otherwise noted. Dampers shall be designed so that 
the blades are interconnected to give parallel movement. Jack shafting 
shall be provided for all dampers greater than 24" x 48" and damper shaft 
extensions shall be provided for connection of damper actuators outside 
the duct. 

a. Parallel Blade Dampers: Provide parallel blade type automatic 
dampers for return air, two position, the face section of face and 
bypass dampers, and where indicated on the drawings. 

b. Opposed Blade Dampers: Provide opposed blade type dampers 
for volume control, exhaust and outside air dampers of a mixing 
section, throttling application and, where indicated on drawings. 

c. Manufacturer/Model: Ruskin CD-36 

2.21 DAMPER ACTUATORS 

A. Modulating and Two-Position Damper Actuators 

1. The actuator shall be of the direct-coupled design. The fastening clamp 
assembly shall be of a "V" bolt design with associated "V" shaped toothed 
cradle attaching to the shaft for maximum strength and eliminating 
slippage. Spring return actuators shall have a "V" clamp assembly of 
sufficient size to be directly mounted to an integral jackshaft of up to 
1.05 inches when the damper is constructed in this manner. Actuators 
shall be designed for a minimum of 60,000 full stroke cycles at the 
actuator's rated torque and shall have a two (2) year manufacturer's 
warranty, starting from the date of installation. 

2. The actuator shall have electronic overload or digital rotation sensing 
circuitry to prevent damage to the actuator throughout the entire rotation 
of the actuator. Mechanical end switches or magnetic clutch to deactivate 
the actuator at the end of rotation are not acceptable. For power
failure/safety applications, an internal mechanical spring return 
mechanism shall be built into the actuator housing. Non-mechanical 
forms of fail-safe operation are not acceptable. 

3. Spring return actuators shall be provided for all outside and exhaust/relief 
air dampers in addition to all locations indicated on the drawings. Spring 
return actuators shall be capable of both clockwise or counterclockwise 
spring return operation by simply changing the mounting orientation 

4. Proportional actuators shall accept Pulse Width Modulation (PWM) 
control signaling and power from a 24 VAC source, 4-20 mA, or Tri-State 
control. Two position actuators shall be 24 VAC with spring return. 

5. All actuators shall not require more than 10 VA regardless of the 
operating voltage. 

6. Actuators shall be provided with a conduit fitting and a minimum three
foot electrical cable and shall be pre-wired to eliminate the necessity of 
opening the actuator housing to make electrical connections. 

7. Manufacturer: Belimo. 
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2.22 CONTROL VALVES 

A. Ball Control Valves 

1. Valves to be two-way industrial quality with bronze bodies and female 
NPT threads or flange connections. Valve bodies may also be stainless 
steel, or nickel with operating pressure up to 250 psi. 

2. All valves shall have blowout-proof stem, glass-reinforced Teflon thrust 
seal washer and stuffing box ring with minimum 250 psi rating. Stem 
packing gland screw shall be adjustable for wear. 

3. Standard chromium plated stainless steel ball and stem, shall be rated at 
a minimum of 250 psi WOG (water-oil-gas), cold, non-shock. All valves 
shall be provided with Reinforced Teflon seats. 

4. Valve actuators shall be factory mounted and provided as described in 
"Valve Actuators." 

5. Manufacturer: Delta 

B. Two- and Three-Way Globe Control Valves Two Inches and Less 

1. Valves 1/2 inch through 2 inches shall be bronze, screw type, and shall 
be rated at 250-psi maximum working pressure for water and steam. 

2. Valve stems shall be stainless steel, highly polished, corrosion-resistant, 
alloy to decrease friction and increase response. Valve plugs shall be 
brass and guided to insure perfect seating. 

3. Stem packing shall be spring loaded EP V-Rings for water applications 
and Teflon V-Rings for steam applications to eliminate leakage around 
the stem and insure a minimum amount of stem friction. Stem lift shall be 
1/2 inch to 3/4 inch. 

4. Flow type shall be equal percentage for water. The maximum operating 
differential shall be 1 O psi for water. 

5. Manufacturer/Model: Johnson Controls VA-8000 series. 

C. Two- and Three-Way Globe Control Valves Greater than Two Inches 

1. Valves 2-1/2 inches through 6 inches shall be cast iron flanged, and rated 
at 125-psi maximum working pressure. The maximum working 
temperature shall be 300°F/149°C. 

2. Valve plug stems shall be stainless steel, highly polished, corrosion
resistant, alloy to decrease friction and increase response. Valve plugs 
shall be brass and guided to insure perfect seating. Stem packing shall 
be Teflon, spring loaded EP V-rings to eliminate water leakage around 
the stem and insure a minimum amount of stem friction. Lift shall be 
3/4 inch to 1-1/2 inch. 

3. Flow type shall be equal percentage. The maximum recommended 
differential shall be 10 psi. Composition discs shall be replaceable and 
provide tight shutoff. 

D. Control Two- and Three-Way Butterfly Valves 

1. All butterfly valves shall be supplied in accordance with the requirements 
of this and other applicable sections. 
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2. Three way butterfly control valves shall be supplied complete with flanged 
pipe tees and all linkage necessary to cross-link the two valves. 

2.23 CONTROL VALVE ACTUATORS 

A. Electronic Valve Actuators 

1. All ball and globe valves actuator shall be fully modulating using a 
4-20 mA input signal. There shall be a visual valve position indicator. 
Control power shall be 24 VAC and shall not exceed 8 watts at 24 VAC. 
The actuator shall provide minimum torque required for proper valve 
close-off, with an approximate running time of 2 minutes for full rotation. 
The actuator shall be designed with current limiting motor protection. 
(End of travel switches and magnetic clutches are not acceptable.) A 
release button on the actuator shall be provided to allow for manual 
override, except when utilizing spring return actuators. 

2. The actuators and valves shall be factory mounted and tested and 
supplied. 

3. Manufacturers: 

a. Ball valves: Delta 
b. Globe two-way and three-way control valves: Belimo 

B. Butterfly Valve Actuators 

1. Electronic actuators and linkages shall be factory mounted with each 
butterfly valve as shown on the control drawings. 

2. Modulating valves shall be shall be complete with positioners to modulate 
the valve with a 4-20 mA input signal. All automatic valves shall have 
provision shall be made for hand activation of the valve in the event of an 
actuator failure. Valve actuator shall be powered from 120 VAC. 
Actuators shall be selected so as to provide positive shut off based on the 
system operating parameters. 

3. Actuators and positioning relays shall be NEMA 4 rated for installation in 
wet locations. Sun shields shall also be provided for all actuators and 
positioners installed in locations exposed to direct sunlight. 

4. Actuators shall be factory mounted, tested, and supplied. 

5. Manufacturer/Model: Keystone Model 777 

a. Two-Position Butterfly Valve Actuators 

1) Outside the scope of this section. 

2.24 INPUT/OUTPUT AND INTERLOCK WIRING 

A. Class I circuits 

1. All materials required for installation of Class I circuits or circuits operating 
at greater than 48 VAC or VDC shall meet the requirements stated in 
National Electric Code, and all applicable building codes as they apply to 
Class I circuits. 
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B. Class II circuits 

1. All materials required for installation of Class II circuits shall meet all 
requirements of the National Electric Code and all applicable building 
codes as they apply to Class II circuits. 

2. Cable run exposed in plenums where permitted shall contain twisted 
conductors or pairs of twisted conductors no smaller than 18 gauge. The 
number of conductors shall be as required by the application and an 
overall foil shield with stranded drain wire shall be provided in all cases. 
The cable shall be factory stamped with a clear indication of the cable 
classification. The cable jacket shall be Teflon or other approved 
materials that comply with the smoke generation limitations outlined in 
Article 725 of the NEC, UL, and all requirements of the NFPA. 

3. Cable run in a metallic raceway shall contain twisted conductors or pairs 
of twisted conductors no smaller than 18 gauge. The number of 
conductors shall be as required by the application and an overall foil 
shield with stranded drain wire shall be provided in all cases. The cable 
shall be factory stamped with a clear indication of the cable classification 
and number of pairs. The cable jacket shall be PVC. Metallic raceway 
shall be as specified in Section 26 0533, "Raceway and Boxes for 
Electrical Systems." 

2.25 DUCT STATIC PRESSURE STATION 

A. Provide at each duct static pressure measuring location a traverse probe capable 
of continuous monitoring of static pressure. The probe shall contain multiple 
static pressure pick-up points along the exterior surface of the cylindrical probe, 
internally connected to their respective averaging manifold. Each probe shall be 
extruded aluminum construction with threaded end support rod and nut, and 
mounting plate with gasket. Each probe shall be sized to span the entire duct 
and not extend past either side. The probe shall not produce a measurable 
pressure drop and shall produce a non-pulsating signal with an accuracy of 
0.5 percent of total span. Manufacturer/Model: Air Monitor Model STAT-Probe/1. 

2.26 DUCT VELOCITY STATION 

A. Install per manufacturer's instructions to insure proper duct diameters upstream 
and downstream of flow measuring station. Provide at each location indicated, 
traverse probes capable of continuous monitoring of total and static pressure 
pick-up points, along the exterior surface of the cylindrical probe, each internally 
connected to their respective averaging manifold. Multiple probes, required for 
specified accuracy, shall be externally connected in a parallel configuration. 
Each probe shall be extruded aluminum construction with installation hardware 
specifically designed for duct mounting. The probes shall produce a non
pulsating signal with an accuracy of 99% of total system flow. 
Manufacturer/Model: Air Monitor Model VOLU-Probe/1. 

2.27 OUTSIDE AIR STATIC PRESSURE PROBE 

A. Outside air static pressure probe shall be constructed of 10-gauge anodized 
aluminum with a 2" diameter FPT connection. The probe shall be capable of 
sensing the outside atmospheric air pressure to within 2% of the actual value 
when subject to radial wind velocities up to 80 miles per hour with approach 
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angles up to 30 degrees to the horizontal. Manufacturer/Model: Air Monitor 
S.O.A.P. 

2.28 ELECTRONIC DIFFERENTIAL PRESSURE TRANSMITTER 

A. Electronic differential pressure transmitter shall be designed to measure the 
differential air pressure as indicated on the drawings or as required. The output 
shall be a two-wire 4-20 mA loop-powered device with an input range as 
indicated in the drawings but not more than twice the actual measure variable. 
The accuracy, including linearity, hysteresis, and repeatability, shall be less than 
±2%. Provide gauge root valves at all transmitters. 

B. Duct static pressure, Pre-filter, and bag filter Differential Pressure Transmitters 

1. Wetted Material: Stainless Steel. 
2. Power Requirements: Loop powered. 
3. Accuracy: ± 0.2 percent. 
4. Range: -40 to 40 inches water gauge. 
5. Span: 4 inches water gauge 
6. Output: HART 4 to 20 mA. 
7. Process ports: 1/4" FNPT. 
8. Manufacturer: Yokogawa: Model EJA110A Series. 

C. HEPA Filter train HEPA filter Differential Pressure Transmitters 

1. Wetted Material: Stainless Steel. 
2. Power Requirements: Loop powered. 
3. Accuracy: ± 0.2 percent. 
4. Range: -40 to 40 inches water gauge. 
5. Span: 10 inches water gauge 
6. Output: HART 4 to 20 mA. 
7. Process ports: 1/4" FNPT. 
8. Manufacturer: Yokogawa: Model EJA110A Series. 

D. Space Differential Pressure Transmitters 

1. Power Requirements: Loop powered. 
2. Accuracy: ± 1.0 percent. 
3. Range: -0.50 to 0.50 inches water gauge. 
4. Span: 1 inch water gauge 
5. Output: 4 to 20 mA. 
6. Display: LCD 
7. Process ports: 1/8" barbed. 
8. Surface Mounting Bracket: Dwyer A-299 
9. Manufacturer: Dwyer DM-2013-LCD. 

2.29 ELECTRONIC AIR FLOW ELEMENT AND TRANSMITTER 

A. Probes shall be supplied complete with curved duct mounting plate and gasket 
and the probe shall be constructed of stainless steel. The associated transmitter 
shall process the flow signal, automatically amplify, and linearize the thermal 
sensor signal. The indicating transmitter units shall be remote panel mounted 
and shall have a 3.5 digit, 0.5 " high LCD display and that is calibrated to display 
flow rate in SCFM. The unit power is 24 VAC, 3-watt power input and the output 
is 4-20 mA signal linear to the measured airflow rate. The unit selected has a 
maximum flow rate. Manufacturer/Model: Air Monitor Electra/1 Model CID. 
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2.30 ELECTRONIC LIQUID FLOWMETER 

A. Flow Element: Electronic flowmeter with process ready 4-20 ma output signal. 
Sensor/Transmitter shall have an accuracy of ±0.5% of the full range. Provide 
316 stainless steel electrode and polyurethane meter tube liner. Factory set for 
reverse flow enabled. Rosemount Model 8705PSRAxxxC1W3NOG101. Sizes 
shown on drawings. 

B. Transmitter shall be remote mounted and powered by 120V, single phase, 60 Hz. 
Rosemount Model 8712DR12NOD1 M4. 

2.31 ELECTRIC LOW LIMIT (FREEZESTAT) 

A. Freezestat shall have a 20° temperature sensitive element designed to respond 
to the lowest temperature to which any 1 foot length of the element is exposed. 
The unit shall have an adjustable set point of from 35 °F to 450 °F. The electrical 
rating of the two SPOT contacts shall be 10.2 full load amps at 120. Unit shall be 
complete with an external manual reset lever. Manufacturer/Model: Johnson A70 
series. 

2.32 SMOKE AND FIRE DETECTORS 

A. Smoke detectors installation is outside the scope of this section. 

2.33 CONTROL PANELS 

A. All indoor control cabinets shall be fully enclosed NEMA 1 Type construction with 
hinged door, key-lock latch, and removable subpanels. A single key shall be 
common to all field panels and sub-panels. 

B. Provide on/off power switch with over-current protection for control power 
sources and include a service outlet for main panels where a lap-top is required 
for controller configuration. 

C. The design and workmanship shall comply with the requirements of Underwriters 
Laboratories (UL) Bulletin 508 by affixing a UL 508 compliance label to the 
interior of each panel. 

D. Conform to applicable UBC for flame/fuel/smoke rating and ventilation 
requirements for application of finishes. 

E. All individual panel components shall be UL listed. 

F. Panels shall have no exposed terminals that may be inadvertently touched (i.e., 
terminal screws shall be in wells). A plastic protective guard shall be provided for 
all exposed terminals greater than 50 VAC or 50 VDC. 

2.34 ELECTRICAL POWER AND SIGNAL WIRING 

A. Control and signal wiring external to the control panels and all power wiring shall 
conform to the equipment manufactures recommendations for the equipment it is 
connected to. 

B. Power to the BAS shall be provided from dedicated circuits. Providing power to 
any BAS components from lighting circuits, receptacle circuits or any other circuit 
that serves other building general loads is unacceptable. Providing power from 
primary BAS control panels to controllers and sub-controllers is acceptable. 

C. Control and signal wiring in control panels shall be restrained by plastic ties or 
ducts. Hinge wiring shall be secured at each end so that any bending or twisting 
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will be around the longitudinal axis of the wire and the bend area shall be 
protected with a sleeve. 

D. Arrange wiring neatly, cut to proper length, and remove surplus wire. Provide 
abrasion protection for any wire bundles which pass through holes or across 
edges of sheet metal. 

E. Use manufacturer's recommended tool with the proper sized anvil, for all crimp 
terminations. No more than one wire may be terminated in a single crimp lug 
and no more than two lugs may be installed on a single screw terminal. 

F. Wiring shall not be spliced or tapped except at device terminals or terminal 
blocks. 

G. Provide wire markers per Section 26 0553, "Identification for Electrical Systems," 
on each conductor in the panel, at load connections, and at intermediate terminal 
blocks. Identify circuit with control wire number, as per Drawings. 

H. The Subcontractor will be responsible for providing, installing, labeling, 
terminating, controling and control power wiring as well as the BAS 
communications system (Ethernet) wiring. 

I. Connection of field wiring shall be made on the terminal blocks in the PLC control 
panels. 

PART 3 EXECUTION 

3.1 GENERAL 

A. All field hardware, control devices, conduit, wiring, etc. shall be provided as 
specified in PART 2. 

1. The installation of all aspects of the system shall comply with all 
applicable codes, regulations, and all related Subcontract Documents. 

2. The installation of all materials shall be in accordance with the published 
manufacturer's recommendations without exception. If for some reason a 
particular component cannot be installed in compliance with these 
recommendations, the Subcontractor shall advise the LANL STR of the 
situation. 

3. Where miscellaneous materials are required to complete an installation, 
e.g. isolation valves for pressure switches, wall switches for an exhaust 
fan control circuit, etc., the materials shall be supplied as defined in the 
relevant section of these specifications and installed under this section of 
the specification, unless otherwise noted. 

4. Coordinate with other trades where installation of a particular component 
requires other trades to be involved. Installation coordination includes the 
correct placement of thermowells, flow switches, dampers, control valves, 
control power circuits, etc. Care shall be exercised to identify locations 
that meet the requirements of the manufacture including upstream and 
downstream distances, pressures, temperatures, etc. 

5. All signal wiring requiring shielding shall have the shield terminated at the 
controller end only. The shield wire shall be trimmed and insulated at the 
device end. 
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6. Label all wiring with permanent labels indicating the point device 
identifier. Install a phenolic label mounted at the device indicating the 
device type and point identifier name. 

7. All field devices shall be labeled with 1" x 3" phenolic labels. Labels shall 
include the point name and device name. Labels for BAS controllers shall 
indicate the breaker and panel number of the power source. Labels shall 
be glued, attached with screws, or stainless wire in the case of valves and 
actuators. 

3.2 NETWORKING/COMMUNICATION 

A. General 

1. All LAN's shall be installed in a manner recommended by the 
manufacturer, based on the environment, communications speed 
requirements, and distance. All LAN media shall be installed in a manner 
that provides protection from physical damage and interference from RF 
or other electrical sources. 

B. Controller Local Area Network (LAN) 

1. The Controller LAN shall be installed with materials and procedures that 
comply with the requirements of the BAS equipment manufacturer. In 
general, the conductors are to be a 22 gauge, low capacitance, twisted
pair. 

C. Sub-Controller Local Area Network (LAN) 

1. The Sub-Controller LAN shall be installed with materials and procedures 
that comply with the requirements of the BAS equipment manufacturer. 
In general, the conductors are to be a 22 gauge, low capacitance, 
twisted-pair. 

3.3 BACNET™ COMPATIBILITY 

A. All BAS software shall be developed to meet the BACnet™ conformance class of 
the relevant LAN. Refer to PART 2 of this section. 

3.4 BAS SERVERS 

A. User Access 

1. Complete installation of STR supplied operator names derived from the 
approved submittal request form. During the training session, complete 
the input of login and passwords associated with those personnel. 

B. Reports and Trends 

1. All associated 1/0 data as well as computational data shall be linked to 
the appropriate formatted report for automatic archiving on the LANL BAS 
server. 

2. Provide report capability for monitoring of each system. Custom reports 
and trends shall be easily configured by the operator for either printing or 
archiving. The operator shall be able to easily adjust the scale of the 
trend graphs and trend at least 3 separate points of the same type 
(analog with analog, binary with binary) on the same graph as he/she 
chooses. The trend graphics shall have a dynamic cursor option for 
identifying values of individual points on the trend graph. 
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C. Dynamic Color Graphic Displays 

1. The slides shall include a color graphic representation of the geographic 
area or system being observed, all realtime point value data, user 
interactive setpoints, schedules, etc., and realtime alarm information. 
Graphics shall provide flexible "pick" options, such as expandable trees, 
to easily move across the system without the need to go back to the trees 
start. The focus on the graphic generation shall be ease of understanding 
and user interaction for all day-to-day functions. At a minimum, the 
following graphic slides shall be developed: 

a. A graphic shall be provided for each floor and/or quadrant 
(depending on the size of the building) of each building. All major 
walls, temperature zones and actual space numbering shall be 
indicated. These drawings may be scanned from building floor 
plans or imported from ACAD drawing files and modified as 
necessary. All zone temperature shall either be displayed within 
the appropriate zone in text format or the area of each zone shall 
be color coded to represent the relationship to set point. Each 
graphic shall indicate the current occupied/unoccupied status of 
the "building" floor or quadrant group" or "floor subgroup" 
schedules, the minimum and maximum zone temperature on the 
floor, the run status of all air handling equipment serving the floor, 
all un-acknowledged alarms, etc. "Pick" windows shall be provide 
on these graphics to permit the operator to view a specific building 
air handling unit graphic or a graphic of the fan coil unit or outside 
air handling unit supplying a particular area. "Picks" shall be 
provided to move back to the building or the campus. 

b. A graphic shall be provided for each temperature zone of each 
floor. This graphic shall be a graphic representation of the 
mechanical equipment serving the zone. All real time system 
information relative to any particular temperature zone and all 
color-coding of the temperature zone shall be the same as was 
provided for the floor plan graphics. This graphic shall indicate the 
current occupancy status and which schedule group has control of 
the zone. "Pick" windows shall be provide on these graphics to 
permit the operator to view the specific supporting mechanical 
system relative to the respective floor plan or to move back to the 
building floor plan. 

c. Separate graphics shall be provided for all mechanical equipment 
serving the respective building or zone. This includes all air
handling units, central chilled water plant, heating plant, etc. 
Mechanical system graphics shall be displayed complete with all 
real time data relevant to the equipment being displayed including 
temperatures, flow rates, positions, etc. Every controlled or 
monitored device (all dampers, valves, filter banks with differential 
pressure, etc) related to the major unit being described on the 
graphic, shall be shown and labeled on the same graphic. The 
intent is to show the entire "chilled water system" or "building 
heating water system," for instance, as a coherent unit with all the 
necessary information on a single page. 
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d. All valves or dampers, whether normally open or normally closed, 
shall be described as 0% when fully closed and 100% when fully 
opened as seen on the Web based GUI. Three-way control 
valves shall have a descriptive label on the GUI that clearly 
indicates the direction of flow when fully opened or closed. 

e. A realtime graphic of the BAS system architecture shall be 
provided. The graphic shall indicate the actual wiring 
configuration of all Controllers on the network. Realtime 
information regarding the communication status of all BAS 
controllers shall be displayed on this graphic. Additionally, any 
controller that has an alarm condition shall be clearly identified on 
this graphic. If the size of the network prevents display of the 
entire network on one page, multiple graphic slides with 
connectors and "picks" may be employed. 

D. Database Save/Restore/Back-Up 

1. All new or existing LANL BAS servers shall have an ongoing backup 
scheme configured and activated with cooperation from IT support (e.g., 
IST-12) so that all BAS related software and databases are backed up on 
a schedule. After all BAS Controller software and Graphic slides have 
been developed, two complete backup sets of this software shall be 
stored on CD and delivered to the STR for archiving. All future warranty 
work, software patches, upgrades or punchlist resolution relating to BAS 
software or graphics shall be done on the appropriate LANL BAS server 
in coordination with the BAS administrator. In the event of server failure, 
a verified method of restoring the BAS onto the server from backup shall 
be included in the BAS administrator training with the controls subtier 
subcontractor. 

E. Alarm Paging 

1. Major alarms shall initiate paging and email notification to designated 
LANL pagers and email utilizing the LANL email/paging system. 

3.5 PRIMARY BAS CONTROLLERS 

A. General 

1. New PFCs shall be installed where required or indicated on the drawings; 
however, in no case shall more than 90% of the maximum attached 
potential node limitations be designed nor shall more than 75% of the 
PFC RAM be utilized by the programming code specified herein, including 
trending and global programming. If these limits are met, additional PFCs 
or RAM shall be added. 

2. All PFCs shall be installed in accordance with manufacturer's instructions, 
and 120 VAC power shall be provided to each. If a PFC requires power 
at a different voltage or at a location other than as shown on the 
drawings, it shall be the work of this section to provide and install all 
necessary conduit, wiring, transformers, etc. and make the final 
connections. All power shall be verified as work of this section prior to 
powering the controllers. 
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3. All PFCs shall be installed in a factory enclosure that provides protection 
from the environment and is adequately ventilated to protect against 
excessive temperature exposure. 

B. Communications 

1. It shall be work of this section to develop Controller LAN. This work 
includes installation and troubleshooting of new media. All PFCs shall be 
connected to the Controller LAN network in a manner recommended by 
the manufacturer based on the environment, communications speed 
requirements, and distance. 

C. Input/Output 

1. The installation of all BAS field control components and the associated 
1/0 wiring back to the respective BAS Controller shall be installed under 
this section of the specification. Each point shall be checked by the 
subcontractor for voltage, short circuit, etc. prior to termination to the PFC 
to prevent potential damage to the controller. 

D. Software Requirements 

1. All sequences of operation as stated in the Subcontract Documents are to 
be implemented. In addition to these specific sequences, the following 
general requirements shall be implemented to for a complete operating 
software package. 

a. SOO Features: The following features shall be provided as a 
minimum: 

1) Unoccupied operations, 

2) Optimal start, 

3) Supply air reset based on zone load, 

4) Boiler operation based on zone demand, 

5) Chiller operation based on zone demand, and 

6) Heating and chilled water temperature reset based on zone 
demand. 

b. Run Time Totalization: All digital input, digital output points, and 
digital software points (triggers or flags) shall be setup to 
accumulate totalized run time information. The frequency of 
accumulation and reset shall be based on report and trending 
requirements. 
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c. Alarms: 

1) The following analog input points shall have upper and lower 
limits established and alarms shall be generated in the event 
these limits are exceeded. These limits are generally defined 
as follows: 

Alarm Parameter Table 

Point Type 
Low High Reset 

Condition Condition Condition 

Space Temperatures 5.0 °F < 5.0 °F > 2.0 °F 
active SP active SP change 

Supply Air 5.0 °F <SP 5.0 °F >SP 2.0 °F 
Temperatures change 

Outside Air Volume <95% of SP > 110% SP 5% change 

CWS Temperature 2.0 °F <SP 3.0 °F >SP 1.0 °F 
change 

HW Temperature 2.0 °F <SP 3.0 °F >SP 1.0 °F 
change 

Duct Static <90% of SP > 110% SP 5% change 

Velocity Pressure <90% of SP > 110% SP 5% change 
(Flow) 

Static Pressure <90% of SP > 110% SP 5% change 
Space 

Humidity <90% of SP > 110% SP 5% change 

2) Digital inputs shall be compared to the associated digital 
outputs (e.g., fan start/stop vs. fan status) and alarms shall be 
issued if the commanded position is inconsistent with the 
actual condition, after a start delay timer of 30 seconds. 

3) All digital points that represent actual alarm monitoring points 
(e.g., VFD alarm) shall display an alarm immediately upon 
indication of an alarm condition. 

4) All alarms shall be viewable via the Web based GUI, and 
archived on the hard drive as routed by the user. The identity 
of the operator acknowledging the alarm shall be archived 
with the alarm message text. 

d. Minimum Runtimes: All digital output points shall have a minimum 
runtime of 5 minutes to prevent accidental short cycling. 

e. Staggered Starts: All digital outputs to motors or equipment with 
input voltages of 480 VAC or more within a particular building shall 
have staggered start times of 15 seconds to minimize demand 
spikes, especially after a power failure restart. 
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f. Trend Analysis: The system shall be configured to trend all system 
points and display them both numerically and graphically. Date 
and time stamps shall accompany all trend data. The initial 
interval for all trend logs shall be configured for 15 minutes or 
change of value (COV) as reason dictates. Trend groups shall be 
identified as follows: 

Outside Air Unit Trend Log Groups (Typical of All Units) 

Sub-System Function Group 1/0 & Software Points to Trend 

Fan Operations (Digital) Occupied/Unoccupied Mode, Optimal Start 
Mode, Override Mode, Temp. Override 
Mode, VFD Alarm, VFD Start/Stop 

Supply Air (Typical) Supply Air SP, Supply Air Temp, Chilled 
Water Valve Position 

3.6 APPLICATION SPECIFIC CONTROLLERS (ASC) 

A. The same execution requirements specified for the Primary BAS Controllers shall 
apply to the Application Specific Controllers. 

3.7 UNITARY CONTROLLER INTERFACE (UCI) 

A. General 

1. New UCls shall be installed where required or indicated on the drawings; 
however, in no case shall more than 90% of the maximum attached UC 
node limitations be designed. 

2. All UCls shall be installed in accordance with manufacturer's instructions. 
120 VAC power shall be provided to each UCI. If a UCI requires power at 
a different voltage or at a location other than as shown on the drawings, it 
shall be the work of this section to provide and install all necessary 
conduit, wiring, transformers, etc. and make the final connections. All 
power shall be verified as work of this section prior to powering the 
controllers. 

3. All UCls shall be installed in a factory enclosure that provides protection 
from the environment and is adequately ventilated to protect against 
excessive temperature exposure. 

B. Communications 

1. It shall be work of this section to develop Controller LAN for connection of 
each UCI. This work includes installation and troubleshooting of new 
media. All UCls shall be connected to the Controller LAN in a manner 
recommended by the manufacturer based on the environment, 
communications speed requirements, and distance. 
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C. Alarms 

1. The same analog input points described in the Primary BAS Controllers 
section above shall be used for all UCs connected to the Sub-Controller 
LAN, with upper and lower limits established and alarms generated in the 
event these limits are exceeded. The Subcontractor shall submit specific 
limit details for every point; however, these limits are generally defined as 
described in the ALARM PARAMETER TABLE for the Primary BAS 
Controllers section above. 

a. Digital inputs associated with all attached UCs shall be compared 
to the associated digital outputs (e.g., fan start/stop vs. fan status) 
and alarms shall be issued if the commanded position is 
inconsistent with the actual condition, after a start delay timer of 
30 seconds. 

b. All alarms shall be directed viewable via the Web based GUI, and 
archived on the hard drive as routed by the users. The identity of 
the operator acknowledging the alarm shall be archived with the 
alarm message text. 

D. Trend Analysis 

1. The FCS shall be configured to trend all UC points and display them both 
numerically and graphically. Date and time stamps shall accompany all 
trend data. The initial interval for all trend logs shall be configured for 
15 minutes or change of value as reason dictates. Trend groups shall be 
identified as follows. 

2. The following table is provided as an example of the trend log. Provide 
trend logs for monitoring each system. 

CAV Terminal Unit Trend Log (Typical of All Units) 

Sub-System Function Group 1/0 & Software Points to Trend 
Space Temperature Loop Space Temp. SP, Space Temperature, Hot 

Water Valve Position, Primary air flowrate. 

3.8 UNITARY CONTROLLER (UC) 

A. General 

1. A new UC shall be installed for each fan coil unit, CAV unit, unit ventilator, 
etc. The UC shall mount directly on the equipment unit or nearby. UCs 
shall be installed such that reasonable access to the unit can be 
achieved. The installation shall not interfere with access to other 
components. 

2. All UCs shall be installed in accordance with manufacturer's instructions. 
120 VAC Power shall be provided at various locations as indicated on the 
drawings. If a controller requires power at a different voltage or a location 
other than as shown on the drawings, it shall be the work of this section to 
provide and install all necessary conduit, wiring, transformers, etc. and 
make the final connections. All power shall be verified as work of this 
section prior to powering the controllers. 
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3. All UCs shall be installed in a factory enclosure that provides protection 
from the environment and is adequately ventilated to protect against 
excessive temperature exposure. 

B. Communications 

1. It shall be work of this section to install the Sub-Controller LAN from each 
UCL This work includes installation and troubleshooting of any new or 
existing media. All UCs shall be connected to the BAS Sub-Controller 
LAN in a manner recommended by the manufacturer based on the 
environment, communications speed requirements, and distance. 

C. Input/Output 

1. The installation of all BAS field control components and the associated 
110 wiring back to the respective UC shall be installed under this section. 
Each point shall be checked by the Subcontractor for voltage, short 
circuit, etc. prior to termination to the BAS Controller to prevent potential 
damage to the controller 

3.9 ELECTRONIC TEMPERATURE ELEMENT AND TRANSMITIER 

A. All temperature sensors shall be installed and wired under this section of the 
specification. 

1. Immersion temperature sensors shall be installed in the thermowells 
provided with the sensor. A thermo-conductive paste shall be applied 
between the sensing element and the thermowell. 

2. Outdoor air temperature elements shall be installed in a location that is 
continuously shaded and not effected by heat generating equipment or 
equipment intakes or discharges. The element shall be installed under a 
sun shield. 

3. Duct point temperature elements shall be installed directly on ductwork 
and the connection between the duct and the flange shall be gasketed 
and secured with sheet metal screws to prevent any air leakage. Care 
shall be taken to avoid direct contact between the temperature element 
and any heat transfer surface such as a coil. 

4. Duct averaging elements shall be installed with the same requirements as 
for the temperature point element; however, the averaging element shall 
be extended across the entire duct area in a zig-zag pattern. Special 
clips shall be used to secure the element at turns to prevent chafing of the 
element. Where the element passes through the duct, plastic tubing or 
similar protection shall be installed on the element to prevent damage to 
the element from vibration. 

5. Space temperature transmitters shall be installed 60" above finished floor. 
If a setpoint adjustment is provided on the sensor then the unit shall be 
installed 48" above finished floor (A.F.F.) unless otherwise specified on 
the plans. Location of space temperature sensors shall be coordinated 
with furniture layout drawings to avoid dead air space behind bookshelves 
or discharge heat from equipment (such as printers, copiers, coffee pots, 
etc.). 
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6. Space temperature sensors shall be mounted in server and 
telecommunications rooms for monitoring and alarm in case of CRAC 
(computer room air conditioner) failure. Temperature sensors shall also 
be provided in the mechanical equipment rooms for monitoring and alarm. 
These alarms shall be sent to duty pagers via the BAS. 

3.10 CURRENT TRANSDUCERS 

A. Current transducers shall be installed on one hot leg of either single or three 
phase and after the local disconnect. The transducer shall be securely mounted 
in the associated motor starter housing or motor control. 

3.11 CURRENT SENSING SWITCH 

A. Current switches shall be installed in one leg of three phase circuits and the hot 
leg of single phase circuits and in all cases, after the local disconnect. The 
switch shall be securely mounted in the associated motor starter housing or 
motor control. The switches shall be adjusted to close at approximately 10% of 
the attached load's full load amps. 

3.12 AIR DIFFERENTIAL PRESSURE SWITCHES 

A. Differential pressure switches shall be connected to pitot tube pickup probes 
pointing into the air stream on both sides of the process variable. Connection 
between the switch and the pitot tubes shall be 1 /4" hard copper. The switches 
shall be adjusted to close at approximately 25% of the fans maximum speed. 

3.13 ELECTRIC LINE VOLTAGE THERMOSTAT 

A. Where thermostats are to be mounted remotely from the controlled device, all 
Class I and/or Class II conductors shall be installed in a metallic raceway and the 
thermostat shall be mounted on a junction box. Mount the thermostat 48" A.F.F 
unless otherwise specified on the plans. 

3.14 ELECTRIC FLOW SWITCH 

A. Flow switches in liquid lines shall be installed in a Thread-0-Let with isolation 
valve or valves to allow removal without draining the system. The paddle of the 
flow switch shall be selected and the spring adjustment shall be carefully set to 
provide good switching between flow and no flow conditions. Ensure that the 
flow direction of the device matches the actual flow direction. 

3.15 LIQUID DIFFERENTIAL PRESSURE SWITCH 

A. Differential pressure switches shall be connected to pressure taps installed on 
the piping under other sections of the specification. The connections shall be 
1/4" hard copper complete with isolation valves on both lines. The switch shall 
be supported either by mounting on a wall or on a frame constructed from 
Unistrut. The switch setpoint and differential shall be set as necessary to provide 
good switching between pressure and no pressure conditions. 

3.16 CONTROL RELAYS 

A. Control relays shall be mounted in the respective termination panel and are 
intended primarily to isolate the BAS controller digital outputs from the source 
load. If a relay must be field mounted, it shall be installed in a NEMA I housing. 
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B. Control relays shall be installed in bases and the based mounted on a DIN rail. 
All accessories including end clips, jumpers, etc. shall be provided. All wiring 
shall be labeled. Multiple conductors shall be bundled and run by Class in plastic 
wireways. Relays shall be labeled as indicated in the shop drawings for ease in 
troubleshooting. 

C. Relays coils shall be wired complete with 24 VAC power such that a jumper 
(simulating a BAS contact closure) will energize the control relay. 

3.17 CONTROL TRANSFORMERS 

A. Control transformers shall be field mounted using a plate to mount on an 
electrical junction box. Locations shall be as identified on the shop drawings or 
as determined by field requirements. 

B. A phenolic label on each transformer shall identify the power source by breaker 
panel and circuit. Fusing of the primary and secondary sides and sizing shall be 
as required by the NEC. 

3.18 AUTOMATIC DAMPERS 

A. All automatic control dampers shall be installed under this section. 

3.19 DAMPER ACTUATORS 

A. Electronic Damper Actuators 

1. Damper actuators shall be mounted on the damper jackshaft or shaft 
extender using a 'V" clamp. The actuator shall then be anchored to the 
ductwork housing the damper. 

3.20 CONTROL VALVES 

A. The valves will be installed by the mechanical Subtier-subcontractor and are 
outside the scope of this section. 

3.21 CONTROL VALVE ACTUATORS 

A. Electronic Valve Actuators 

1. Valve actuators shall be mounted in either the vertical (above the pipe) or 
90 degrees from vertical position. Steam valve actuators shall be 
mounted at 90 degrees from vertical to avoid heat damage to actuator. 
Actuators shall be installed to ensure they do not interfere with the 
operation or access to other equipment such as balancing valves. 
Actuators shall be configured in a consistent manner with attention to 
actuator rotation direction so that a 0% "close" or 100% "open" command 
has consistent results to close or open the valve. All valves serving coils 
exposed to outside air and possible freezing conditions shall be tested 
and documented to proper rotational direction. 

3.22 INPUT/OUTPUT AND INTERLOCK WIRING 

A. General 

1. All wiring located in mechanical spaces, chiller or boiler plants, outdoors, 
in exposed areas, or in areas of potential damage, regardless of class, 
shall be run a metallic raceway of the appropriate design for the 
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application. Refer to Section 26 0533, "Raceway and Boxes for Electrical 
Systems." 

2. All Class I and Class II conductors shall be selected and installed in 
complete compliance with the NEC, regardless of the definition of 
conductor types stated for each device type. The conductor types stated 
for each device type installation are provided to indicate the design intent 
only. 

B. Class I Wiring 

1. All wiring shall be installed in accordance with the NEC. Class I and 
Class II wiring shall be separated as defined in Art. 725 of the NEC. All 
Class I circuits and all control or power circuits greater than 48 VAC or 
VDC shall be run in a metallic raceway. Conduit shall be run parallel with 
building lines in a neat professional manner and supported as defined in 
Section 26 0533, "Raceway and Boxes for Electrical Systems." 

C. Class II Wiring 

1. All wiring shall be installed in accordance with the NEC. Class II wiring 
run in hollow walls and in accessible concealed areas may be run without 
conduit, as local codes permit. Cables run loose shall be tied to building 
structures no less than every 6 feet and bundled where possible. Care 
shall be taken to avoid chafing at points of connection to the building. 
Cables run in conduit shall be installed in the same manner required for 
Class I conduit runs. 

3.23 EQUIPMENT CONNECTIONS 

A. BAS Class II field wiring for all non-control device applications shall be installed 
under this section of the specification. This includes equipment such as VFDs, 
chillers, boilers, etc. that may have point types include status or alarm monitored 
from an equipment supplier Class "C" contact or analog control signals to 
equipment, etc. 

3.24 DUCT STATIC PRESSURE STATION 

A. Ensure that the direction of flow is observed when installing the probe to prevent 
measurement of total pressure. The connection between the duct and the flange 
shall be gasketed and secured with sheet metal screws to prevent any air 
leakage. Connections from the "HI" pressure port to the differential pressure 
transducer shall be 1 /4" plastic tubing that shall not extend for more than 1 O feet. 

3.25 DUCT VELOCITY STATION 

A. Ensure that the direction of flow is observed when installing the probe and 
maintain the manufacturer's recommended upstream and downstream distance 
requirements. The connection between the duct and the flange shall be 
gasketed and secured with sheet metal screws to prevent any air leakage. 
Connections from the "HI" and "LO" pressure ports to the differential pressure 
transducer shall be 1/4" plastic tubing that shall not extend for more than 10 feet. 

3.26 OUTSIDE AIR STATIC PRESSURE PROBE 

A. Outside air static pressure probe shall be installed and piped according to 
manufacturer's instructions to ensure accuracy of the static pressure reading and 
eliminate the effects of condensation in the sensing lines, respect to prevailing 
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wind direction and building geometry. Please seek advice from LANL ES-DE 
with any questions regarding installation. Coordinate installation of probe with 
the necessary trades for proper sealing of all roof penetrations. 

3.27 ELECTRONIC DIFFERENTIAL PRESSURE TRANSMITTER 

A. All differential pressure transmitters shall be installed within 10 feet of the 
pressure sensing point. The transmitters shall be installed in a NEMA I housing 
for interior conditioned spaces and in NEMA 3R housings for outside or 
unconditioned spaces. The transmitters and housings shall be rigidly supported 
to prevent vibration and shall never be mounted to ductwork or piping. Access to 
the transmitter shall be provided. 

3.28 ELECTRONIC AIR FLOW ELEMENT AND TRANSMITTER 

A. Ensure that the direction of flow is observed when installing the probe and 
maintain the manufacturer's recommended upstream and downstream distance 
requirements. The connection between the duct and the flange shall be 
gasketed and secured with sheet metal screws to prevent any air leakage. 

3.29 ELECTRONIC LIQUID FLOWMETER 

A. The flow meter/ transmitter shall be installed according to the manufacturer's 
recommendations with isolation valve or valves to allow removal without draining 
the system and tied into the DOC system. 

3.30 ELECTRIC LOW LIMIT (FREEZESTAT) 

A. Low limit thermostats shall be installed with the averaging element extended across 
the entire duct area in a pattern. Special clips shall be used to secure the element at 
turns to prevent chafing of the element. Where the element pass through the duct, 
plastic tubing or similar protection shall be installed on the element to prevent 
damage to the element from vibration. The thermostat setpoint shall be set as 
indicated and the circuit shall be tested to ensure actions as required. 

3.31 SMOKE AND FIRE DETECTORS 

A. Installation of smoke detectors and the associated wiring are outside the scope of 
this section (see Section 28 3100, "Fire Detection and Alarm"); however, under this 
section, provide an interlock for HVAC shutdown from the fire detection system. 

3.32 COMMISSIONING 

A. Refer to Section 23 0800, "Commissioning of HVAC." 

END OF SECTION 

FOR LANL ONLY 

This project specification is based on LANL Master Specification 25 5000, Rev. 1, June 11, 2008. 
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SECTION 26 0519 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Building wire (600 V). 

B. Wire and Cable Connectors. 

C. Insulating Tape and Tubing. 

D. Wire Pulling Lubricant. 

1.2 LANL PERFORMED WORK 

A. None. 

1.3 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 01 7839, "Project Record Documents." 

D. Section 26 0553, "Identification for Electrical Systems." 

E. Section 26 2213, "Low-Voltage Distribution Transformers." 

1.4 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.5 QUALITY ASSURANCE 

A. Comply with the National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

B. Provide products that are listed and labeled by a Nationally Recognized Testing 
Laboratory (NRTL) for the application and environment in which installed. 

1.6 CRITICAL SYSTEM 

A. The following are critical systems: 

1. Fire pump systems covered in NEC (NFPA 70, Article 695). 

1.7 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data: Compression connectors; indicate installation tools and 
dies that will be used. 
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1.8 PROJECT RECORD DOCUMENTS 

A. Submit the following in accordance with the provisions of Section 01 7839, 
"Project Record Documents": 

1. Field Test Records: 

a. Cable pulling records required in Building Wire Installation. 
b. Inspections and tests required in Field Quality Control. 

1.9 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, protect, and handle products according to NECA 1, Standard 
Practices for Good Workmanship in Electrical Construction. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to Section 01 2500, "Substitution Procedures." 

2.2 BUILDING WIRE 

A. Provide NRTL-listed building wire as shown on the drawings with the following 
characteristics: 

1. Description: Single-conductor, 600-volt, insulated wire. 

2. Conductor: 

a. 98% conductivity, annealed, uncoated copper, ASTM B 3, 
Standard Specification for Soft or Annealed Copper Wire, solid or 
stranded as specified in PART 3 of this section. 

b. Where indicated on the drawings for conductors 1/0 AWG and 
larger: AA 8000-series aluminum alloy registered in ASTM B 800, 
Standard Specification for 8000-Series Aluminum Alloy Wire for 
Electrical Purposes-Annealed and Intermediate Tempers, 
compact stranded in accordance with ASTM B 801, Standard 
Specification for Concentric-Lay-Stranded Conductors of 8000 
Series Aluminum Alloy for Subsequent Covering or Insulation. 

3. Insulation: The following types, rated 600 volts: 

a. Unless Otherwise Indicated on the Drawings: 1 AWG and smaller, 
Type THHN/THWN-2 per UL 83, Thermoplastic-Insulated Wires 
and Cables. 

b. 1/0 AWG and larger, Type XHHW-2 per UL 44, rated 105 °C for 
wet and dry locations, Thermoset-lnsulated Wires and Cables. 

B. Color code conductors as follows: 

1. Use colored insulation for color coding conductors 6 AWG and smaller 

2. Use water and oil resistant colored plastic adhesive tape, 3/4 in. 
minimum width, for color coding conductor 4 AWG and larger. 
Manufacturer: 3M "Scotch 35." 

3. Provide black conductor insulation where colored tape is used for color 
coding. 
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4. Use the following color codes for alternating current power system 
conductors: 

System Voltage: Conductor 480Y/277V 208Y/120V 120/240V 

Phase A Brown Black Black 

Phase B Orange Red Red 

Phase C Yellow Blue --
Grounded (Neutral) Gray White White 

White/Blue* 

Equipment Grounding Green Green Green 

Isolated Ground -- -- --
Switched Purple Pink Blue 

*Provide grounded conductor insulation with colored stripe when installed in any 
raceway, box, or enclosure with wiring of another system voltage. 

5. Use the following color codes for direct current power system conductors: 

a. Positive: Red 
b. Negative: Black 

6. Provide color code for control conductors as indicated on equipment or 
control system manufacturer's drawings. 

2.3 WIRING CONNECTORS 

A. For splices and taps on copper wire, sizes 20 to 12 AWG solid and 16 to 
14 AWG stranded, use push-on, insulated, spring type connectors, rated 600 V 
and 105 °C that are NRTL-listed to UL 486C, Splicing Wire Connectors, and 
provide a means of visual inspection of the connection. Manufacturer: IDEAL 
"In-Sure." 

B. For splices and taps on copper wire, sizes 8 AWG and smaller, use insulated, 
spring type connectors, rated 600 volts and 105 °C that are NRTL-listed to 
UL 486C, Splicing Wire Connectors. Manufacturer: 3M "Scotchlok." 

C. For splices and taps on copper wire, sizes 6 AWG through 1 AWG, use the 
following materials: 

1. Tin-plated copper split-bolt connectors that meet the requirements in 
UL 486A and UL 486B, Wire Connectors; provide with matching 600-volt 
snap-on insulating cover. Manufacturer: FCI Bumdy "Type KSA" with 
"Type SC" insulating cover. 

2. Multi-tap connectors that meet the requirements of UL 486A and UL 466B 
that have two or more range-taking mechanical lugs and matching 
600-volt insulated cover. Manufacturers: Burndy "POL YTAP" or 
"UNITAP," llsco "Type PCT," Blackburn "AMT." 

D. For copper wire, sizes 1/0 AWG and larger, use UL 486A- and UL 486B-listed 
circumferential or hexagonal crimp compression terminals, splices, or adapters. 

1. Provide compression terminals and splices made from electro-tin plated 
seamless copper tubing and marked with wire size, die index I color code, 
and number/ locations of crimps. Manufacturers: FCI Burndy Types 
"YA," "YA-L," "YA-L-NT," "YS," and "YC-C." Thomas & Betts "Color
Keyed." 
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2. Provide straight and offset compression adapters made from electro-tin 
plated aluminum, NRTL-listed for use on copper conductors, and marked 
with wire size, die index I color code, and number/ locations of crimps. 
Each adapter shall include a 600 V, 90 °C rated insulating cover. 
Manufacturer: FCI Burndy Types "AYP" and "AYPO." 

3. Range-taking, die-less, or indenter-applied terminals are not acceptable. 

E. For aluminum wire, sizes 1/0 AWG and larger, use UL 486A-4868 listed 
circumferential or hexagonal crimp compression terminals, splices, or adapters. 

1. Provide compression terminals and splices made from electro-tin plated 
wrought aluminum, filled with oxide inhibiting compound, and marked with 
wire size, die index I color code, and number/ locations of crimps. 
Manufacturer: FCI Burndy Types "YA-A," "YS-A," and "YRB." Thomas & 
Betts "Color-Keyed." 

2. Provide straight and offset compression adapters made from electro-tin 
plated aluminum, NRTL listed for use on aluminum conductors, and 
marked wire size, die index I color code, and number/ locations of 
crimps. Each adapter shall include a 600 V, 90 degree C rated insulating 
cover. Manufacturer: FCI Burndy Types "AYP" and "AYPO." Thomas & 
Betts "Color-Keyed." 

3. Range-taking, die-less, or indenter-applied terminals are not acceptable. 

F. For control wiring use nylon insulated crimp-on terminals with insulation grip that 
meet the requirements of UL 486A and UL 4868. Manufacturer: 3M "Scotchlok 
MNG," Thomas & Betts "Sta-Kon." 

1. Use ring tongue terminals for nutted studs. 
2. Use flanged fork terminals for barrier terminal blocks. 
3. Use pin terminals or ferrules for DIN type terminal blocks. 

G. Insulation-piercing type connectors are not acceptable for power or control 
wiring. 

2.4 INSULATING TAPE AND TUBING 

A. For making re-enterable tape-insulated splices and connections, provide 
varnished cambric electrical insulating tape made of cotton cambric fabric that is 
oil primed and coated with electrical insulating varnish. Manufacturer: 3M 
"Scotch 251 O" (no adhesive) and "Scotch 2520" (pressure-sensitive adhesive). 

B. Insulate taped splices and connections using ethylene propylene rubber (EPR) 
tape that meets the requirements of UL 510, Polyvinyl Chloride, Polyethylene, 
and Rubber Insulating Tape, and is rated for 90 °C continuous operation and 
130 °C short-term overload service. Manufacturer: 3M "Scotch 130C." 

C. For the outer covering of tape-insulated splices and connections use vinyl plastic 
tape that meets the requirements of UL 510. Polyvinyl Chloride, Polyethylene, 
and Rubber Insulating Tape, and has the following characteristics: 

1. 8.5 mil minimum thickness, 

2. ASTM D 3005, Standard Specification for Low-Temperature Resistant 
Vinyl Chloride Plastic Pressure-Sensitive Electrical Insulating Tape -
Type 1. 

3. Rated 600 volts and 105 °C, suitable for indoor and outdoor applications. 
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4. Retains flexibility, adhesion, and applicable at temperature ranges from 0 
through 100 °F without loss of physical or electrical properties. 

5. Resistant to abrasion, moisture, alkalis, acid, corrosion, and sunlight. 

6. Manufacturer: 3M "Scotch Super 88." 

D. Provide heat shrinkable tubing that meets the requirements of UL 486D, Sealed 
Wire Connector Systems, and has the following characteristics: 

1. Rated 600 volts, 
2. Factory applied adhesive/sealant, 
3. Split resistant, and 
4. Manufacturer: 3M "ITCSN." 

E. Use motor lead splicing kits to insulate and seal connections to leads for motors 
rated 480V and less. Manufacturer: 3M "5300 Series." 

2.5 WIRE PULLING LUBRICANT 

A. Provide NRTL-listed wire pulling lubricant that is compatible with the conductor 
insulation or jacket, has a maximum coefficient of dynamic friction of 0.25, and 
leaves no flammable residue. For cold weather installations, provide wire pulling 
lubricant suitable for conduit temperature. 

8. Compatibility with conductor insulation shall be determined in accordance with 
IEEE Std 1210, Standard Tests for Determining Compatibility of Cable-Pulling 
Lubricants with Wire and Cable. 

C. Manufacturer: 

1. For conduit temperature above freezing: Polywater "Lubricant J." 
2. For conduit temperature below freezing: Polywater "Lubricant WJ." 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify interior of building has been protected from weather. 

8. Verify that work of other trades likely to damage wire and cable is completed. 

C. Verify raceway installation is complete and supported. 

D. Verify that field measurements are as shown on drawings. 

E. Wire and cable routing shown on drawings is approximate unless dimensioned. 

1. Route wire and cable as required meeting project conditions. 

2. Where cable routing is not shown, and destination only is indicated, 
determine exact routing and lengths required to meet Project conditions. 

3.2 PREPARATION 

A. Examine raceways and building finishes that are to receive wires and cables for 
compliance with installation tolerances and other conditions. Do not proceed 
with installation until unsatisfactory conditions have been corrected. 

8. Completely and thoroughly swab raceway before installing wire. 

C. Do not handle or pull cables that are colder than +14 °F. Store cold cables for at 
least 24 hours in a heated building prior to installation. 
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3.3 BUILDING WIRE INSTALLATION 

A. Install building wire according to, the NEC (NFPA 70), the requirements in this 
section, and the following NECA installation standards as applicable: 

1. NECA 1. 

2. NE CNAA 104 Recommended Practice for Installing Aluminum Building 
Wire and Cable (ANSI). 

B. Do not damage conductor, insulation, or jacket by excessive installation pulling 
tension or sidewall bearing pressure. 

1. Calculate expected cable pulling tension and sidewall bearing pressures 
for each set of conductors being pulled into a conduit run where any of 
the following combinations of bends and raceway length is exceeded 
between accessible pull points: 

a. Four equivalent 90-c:legree bends and 1 O ft of raceway. 
b. Three equivalent 90-degree bends and 40 ft of raceway. 
c. Two equivalent 90-degree bends and 80 ft of raceway. 
d. One equivalent 90-degree bend and 150 ft of raceway. 
e. Straight pull with more than 250 ft of raceway. 

2. For cable pulling tension and sidewall bearing pressure calculations use 
formulas and factors described in IEEE Std 422, IEEE Guide for the 
Design and Installation of Cable Systems in Power Generating Stations. 

3. Obtain recommended maximum conductor or cable pulling tension and 
sidewall bearing pressure values from the manufacturer, or use the 
following maximum allowable values: 

a. Maximum sidewall bearing pressure: 500 lb/ft. 

b. Maximum tension, pulling directly on conductor: 0.008 lb/cmil 

c. Maximum tension, pulling on basket grip over insulation jacket: 
2000 lb, not to exceed 0.008 lb/cmil of conductor. 

4. Use a tension measuring device to monitor pulling force on runs where 
cable pulling calculations indicate installation stresses may exceed 
80 percent of allowable pulling tension or sidewall bearing pressure. 

a. Record the maximum measured pulling tension for each 
monitored cable pull. 

b. Submit the recorded cable pulling tension for each monitored 
cable pull and the corresponding calculated allowable pulling 
tension. 

5. Use a tension measuring device to monitor pulling force on each pull of 
conductors for critical systems where a pulling winch is used. Record and 
submit the maximum measured pulling tension for each cable pull. 

C. Use solid copper conductors for power circuits 10 AWG and smaller except use 
stranded conductors in flexible conduits. 

D. Use stranded conductors for power circuits 8 AWG and larger. 

E. Use copper conductors not smaller than 12 AWG for power and lighting branch 
circuits. 
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F. Use stranded copper conductors not smaller than 14 AWG for 120V control 
circuits. 

G. Use minimum 10 AWG copper conductors from panelboard to first outlet for 
20-ampere, 120-volt branch circuits longer than 75 ft; use larger conductors as 
indicated on the drawings. 

H. Use minimum 10 AWG copper conductors from panelboard to first outlet for 
20-ampere, 277-volt branch circuits longer than 150 ft; use larger conductors as 
indicated on the drawings. 

I. Use AA8000 aluminum conductors 1/0 AWG and larger only at locations 
indicated on the drawings. 

J. Do not "through-pull" conductors at boxes, fittings, or cabinets where a change of 
raceway alignment occurs. 

K. Install wiring at outlets with at least 6 in. of slack conductor at each outlet. 

3.4 CONNECTOR INSTALLATION 

A. Install conductors in terminals, splices, adapters, and connectors in accordance 
with the manufacturer's instructions. Have the manufacturer's installation 
instructions available at the construction site. 

B. Make splices, taps, and terminations to carry full ampacity of conductors with no 
perceptible temperature rise above the conductor temperature. 

C. Do not nick conductors when removing insulation. 

D. Do not cut conductor strands to fit into connectors, splices, adapters, or 
terminals. 

E. Make connections using clean connection surfaces. Wire brush conductors 
immediately before installing lugs, terminals, splices, or adapters. 

F. Connect conductors 1/0 AWG and larger using compression terminals at the 
locations described below where there is adequate wire bending space to 
accommodate compression terminals. Select compression terminals suitable for 
the conductor sizes, materials, and termination point configurations. Install 
compression terminals using the manufacturer's recommended dies and 
minimum 12-ton force compression tools. 

1. Circuit breakers with frame size greater than 100 amperes that are NRTL
listed for with compression terminals. Use compression adapters where 
the circuit breaker is not listed for compression terminals. 

2. Safety switches and fused switches rated more than 100 amperes. 

3. Transformers; refer to Section 26 2213, "Low-Voltage Distribution 
Transformers." 

4. Switchgear, switchboards, panelboards, busway, motor control centers, 
and similar service and distribution equipment. 

5. Utilization equipment connections that are NRTL-listed for with 
compression terminals. 
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G. Install copper conductors, 1/0 AWG and larger, connected using mechanical 
lugs, in the locations or conditions described below. 

1. Connection points not NRTL-listed for either compression terminals or 
compression adapters. 

2. Where there is insufficient wire bending space to accommodate either 
compression terminals or compression adapters. 

3. 100 ampere frame circuit breakers. 

4. 30, 60, and 100 ampere safety switches. 

H. Terminate power conductors smaller than 1/0 AWG using mechanical lugs. 

I. Terminate control conductors using crimp-on terminals or ferrules. Do not place 
stranded conductors directly under terminal screws. Install terminals or ferrules 
on conductors using ratchet-type compression tools. 

J. Connect outlets and components to wiring and to ground as indicated and 
instructed by manufacturer. Tighten connectors and terminals, including screws 
and bolts, according to equipment manufacturer's published torque-tightening 
values for equipment connectors. Where manufacturer's torque requirements 
are not indicated, tighten connectors and terminals according to tightening 
torques specified in UL 486A and UL 4868. 

3.5 INSULATING TAPE AND TUBING INSTALLATION 

A. Install insulating tape and tubing in accordance with the manufacturer's 
instructions. Have the manufacturer's installation instructions available at the 
construction site. 

B. Insulate splices and taps of irregular shapes with manufactured insulating covers 
or insulating tape built up to not less than 150 percent of insulation rating of 
conductor. 

1. Apply varnished cambric tape over connections where re-entry is likely, 
such as motor lead connections. 

2. Use rubber insulating tape in half-lapped layers to develop the basic 
insulation over splices and taps. 

3. Use vinyl plastic tape in half-lapped layers to provide the outer protective 
covering over splices and taps. 

C. Insulate cylinder shaped splices and taps, connector barrels and adapter barrels 
using heat shrinkable insulating tubing, insulating covers manufactured for the 
connector, or tape insulation as described above. 

3.6 IDENTIFICATION 

A. Identify wire and cable under provisions of Section 26 0553, "Identification for 
Electrical Systems." 

B. Identify each conductor with its circuit number or other designation indicated on 
drawings. 

C. Apply color coding tape on conductors at each termination, splice, junction, and 
pull box. 
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D. Post conductor color code on each panelboard, switchboard, switchgear 
assembly, motor control center, dry-type transformer, safety switch, and separate 
motor controller. Use type-written, adhesive-backed labels 

3. 7 FIELD QUALITY CONTROL 

A. Observe conductors and cables during the installation process. 

1. Reject and replace entire reels, rolls, or boxes containing conductors or 
cables with material or manufacturing defects. 

2. Reject and replace cable or conductor segments that have been kinked, 
dented, or otherwise damaged during handling or installation. 

B. After installation of wires and cables and before electrical circuit is energized, 
show product capability and compliance with requirements and verify by 
documented inspections and tests. 

C. Perform the following inspections: 

1. Inspect conductors and cables for: 

a. Freedom from material defect or physical damage, 
b. Correct conductor size, material, and insulation type, 
c. Correct color coding and identification. 

2. Inspect connections for: 

a. Correct connector size and type according to the specifications, 

b. The use of the correct compression dies and the correct number 
of crimps on compression connectors in accordance with the 
connector manufacturer's instructions. 

D. Perform the following tests: 

1. Before connecting conductors to equipment, use a megohm meter in a 
1-minute test to verify the insulation integrity of each service conductor, 
feeder conductor, critical system branch circuit conductor, and critical 
system control conductor with respect to ground and other conductors in 
the same raceway. 

a. Use 1000-volts de to test conductors rated 600 volts. 

b. Conductors with insulation resistances over 50 megohms are 
acceptable. 

c. Conductors with insulation resistances less than 2 megohms are 
defective. 

d. If the conductor insulation resistance is between 50 megohms and 
2 megohms notify the LANL Subcontract Technical 
Representative and investigate the conductor installation. 

2. After connecting conductors to equipment, test continuity and correct 
connection of each power circuit conductor and each control circuit 
conductor. 
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3. Measure and record the tightness of not less than 10% of each size and 
type of mechanical or bolted connection using a calibrated torque wrench 
or torque screwdriver. 

a. Compare measured torque with torque recommended by the 
connector manufacturer or UL 486A and UL 4868. 

b. If any connection is found to be less than 90% of the 
recommended torque, notify the LANL STR and re-torque all 
bolted connections on the Project. 

E. Remove and replace defective, incorrect, or improperly installed conductors and 
connectors. Re-inspect and re-test replacement conductors and connectors. 

F. Submit test and inspection records to the LANL STR. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 0519, Rev. 4, dated 
May 6, 2009. 
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SECTION 26 0526 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Main Grounding Electrode System (Lightning Protection System grounding is 
specified in Section 26 4100, "Facility Lightning Protection"). 

B. Circuit and System Grounding. 

C. Enclosure and Equipment Grounding System. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 01 7839, "Project Record Documents." 

D. Section 26 0529," Hangers and Supports for Electrical Systems." 

E. Section 26 0536, "Cable Trays for Electrical Systems." 

F. Section 26 0553, "Identification for Electrical Systems." 

G. Section 26 0813, "Electrical Acceptance Testing." 

H. Section 26 4100, "Facility Lightning Protection." 

I. Section 27 1000, "Structured Cabling." 

J. Section 33 7119, "Electrical Underground Ducts and Manholes." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. None. 

1.5 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data: Submit catalog data for grounding conductors, grounding 
clamps, grounding bushings, grounding plates, grounding bars, chemical 
ground rods, exothermic weld materials, compression grounding 
connector materials, static grounding materials, and signal reference grid 
materials. 

2. Project Record Documents: Submit project record documents to include 
specified certifications and field test reports of installed grounding 
systems (refer to Section 01 7839, "Project Record Documents"). 
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1.6 REGULATORY REQUIREMENTS 

A. Comply with the National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

B. Provide products that are listed and labeled by a nationally recognized testing 
laboratory (NRTL) for the application and environment in which installed. 

1. 7 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, protect, and handle products according to NECA 1, Standard 
Practices for Good Workmanship in Electrical Construction. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 GROUND ELECTRODE CABLE 

A. Provide bare stranded, soft temper copper cable that conforms to ASTM B 8, 
Standard Specification for Concentric-Lay Stranded Copper Conductors. 

2.3 GROUND ELECTRODE BACKFILL MATERIAL 

A. Provide ground enhancement backfill material for ground rods and cable type 
electrodes. 

B. Field-mixed backfill material shall consist of approximately 75 percent gypsum 
(calcium sulfate), 20 percent bentonite clay, and 5 percent sodium sulfate. 

C. Commercial backfill material, when at 300% moisture content ((weight of 
water/weight of material)x 100), shall have a resistivity of approximately 
250 ohm-cm at 30% solids density and a pH of 8 to 10. 

D. Manufacturers: Lyncole "Lynconite," LEC Inc. "GAF," Superior Grounding 
Systems "Electro-Fill." 

2.4 EQUIPMENT GROUNDING CONDUCTORS 

A. Provide NRTL-listed THHN/THWN insulated copper wire. 

B. Use solid grounding conductors 10 AWG and smaller where not subject to 
vibration or repeated flexing. 

C. Use stranded grounding conductors for 8 AWG and larger. 

D. Use stranded grounding conductors where subject to vibration or repeated 
flexing. Use stranded grounding conductors in flexible conduit at motor 
connections. 

E. Color code grounding conductors as follows: 

1. Equipment ground: 

a. Conductors 6 AWG and smaller: Green colored insulation. 

b. Conductors 4 AWG and larger: Green colored insulation or black 
colored insulation with 3/4 inch wide band of water and oil
resistant green plastic adhesive tape. 
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2.5 GROUND BAR 

A. Provide ground bar, 12 in. long or greater length as indicated on the drawings, 
fabricated from 1/4-in.-thick, 4-in.-wide copper stock with (1-in. plus 3/4-in.) by 
2-in. bolt hole pattern to accept NEMA standard lugs. Mount ground bar on 
2700-volt standoff insulators. 

B. Provide 25-ft 4/0 AWG copper pigtail exothermically welded to the ground bar. 

C. Manufacturer: Harger "GBIT." 

2.6 PIPE GROUNDING CONNECTORS 

A. Provide NRTL-listed copper-alloy connectors for making cable to pipe 
connections. 

B. Manufacturer: 0-Z/Gedney "ABG" or "CG." 

2.7 CONDUIT GROUNDING BUSHINGS 

A. Provide NRTL-listed, galvanized malleable iron, 150 Crated insulated throat 
grounding bushings with lay-in type ground cable lugs. 

B. Manufacturers: 0-Z/Gedney Type "BLG." 

2.8 EXOTHERMIC WELD GROUNDING CONNECTIONS 

A. Provide molds and welding material for making exothermic weld connections. 

B. In interior locations and in vaults, use low smoke emission type welding material. 

C. Match mold and weld material to material types, shapes and sizes to be joined. 

D. Manufacturer: ERICO Cadweld. 

2.9 COMPRESSION GROUNDING CONNECTIONS 

A. Provide wrought copper connectors, terminals, taps, and splices for making 
irreversible compression grounding connections. 

B. Furnish NRTL-listed grounding connectors that are suitable for direct burial and 
have been tested successfully according to the requirements of IEEE Std 837. 

C. Provide connector manufacturer's hydraulic compression tools and dies that 
match the connectors. 

D. Match connector and die size to material shapes and conductor sizes to be 
joined. 

E. Use two-hole heavy-duty compression lugs for bolted connections to ground 
bars, ground plates, and equipment ground pads. 

F. Manufacturer: Burndy "Hyground." 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that work of other trades likely to damage grounding and bonding material 
has been completed. 

B. Verify that field measurements are as shown on drawings. 
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C. Electrode locations and grounding cable routing shown on drawings are 
approximate unless dimensioned. 

1. Install electrodes and route cable as required meeting project conditions. 

2. Where electrode location or cable routing is not shown, and destination 
only is indicated, determine exact locations, routing, and lengths required 
to meet project conditions. 

3.2 PREPARATION 

A. Examine equipment and building finishes that are to receive grounding and 
bonding material for compliance with installation tolerances and other conditions. 
Do not proceed with installation until unsatisfactory conditions have been 
corrected. 

3.3 GENERAL 

A. Comply with the requirements of the NEC (NFPA 70), this section and the 
drawings. 

B. Install grounding and bonding material according to manufacturer's instructions. 
Have the manufacturer's installation instructions available at the construction 
site. 

C. Do not use the grounding systems specified in this section for lightning protection 
grounding. A separate lightning protection grounding system is specified in 
Section 26 4100, "Facility Lightning Protection." Bond the lightning protection 
ground to the main electrode system at the service entrance ground bar. 

D. Use the following connection methods unless otherwise specified or indicated on 
the drawings: 

1. Use exothermic weld grounding connections for underground or 
concealed connections of dissimilar materials. 

2. Use exothermic weld or compression grounding connections for 
underground or concealed connections of like materials. 

3. Use exothermic weld, compression, or bolted grounding connections for 
accessible connections. 

4. Make bolted connections using bolts, nuts, flat washers, and toothed lock 
washers suitable for the connector and the installation environment; 
acceptable materials include high strength silicon bronze and 18-8 alloy 
stainless steel. 

5. Make irreversible bolted connections using 18-8 alloy stainless steel 
tamper-resistant bolts and tamper-resistant nuts along with flat washers, 
and toothed lock washers. Tamper-resistant nuts and bolts must resist 
loosening with common tools; acceptable tamper-resistant fasteners 
include penta-head, break-away, and oval designs. 

E. Tighten grounding and bonding connectors and terminals, including screws and 
bolts, in accordance with manufacturer's published torque tightening values for 
connectors and bolts. Where manufacturer's torquing requirements are not 
indicated, tighten connections to comply with torque tightening values specified in 
UL 486A and UL 4868. Use a calibrated torque wrench. 
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F. Use hydraulic compression tools to provide the correct circumferential pressure 
for compression connectors . Follow connector manufacturer's installation 
instructions and use tools and dies recommended by the manufacturer of the 
connectors. Provide embossing die code or other standard method to make a 
visible indication that a connector has been adequately compressed. 

G. Install exothermic welds in accordance with manufacturer's instructions and 
recommendations. Welds that are puffed up or that show convex surfaces 
indicating improper cleaning are not acceptable. 

H. Make connections in such a manner as to minimize possibility of galvanic action 
or electrolysis. Select connectors, connection hardware, conductors, and 
connection methods so metals in direct contact will be galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to assure high conductivity 
and make contact points closer in order of galvanic series. 

2. Make connections with clean bare metal at points of contact. 

3. Make aluminum to steel connections with stainless steel separators and 
mechanical clamps. 

4. Make aluminum to galvanized steel connections with tin-plated copper 
jumpers and mechanical clamps. 

5. Coat and seal connections involving dissimilar metals with inert material 
to prevent future penetration of moisture to contact surfaces. 

I. Comply with requirements in Section 26 0529," Hangers and Supports for 
Electrical Systems." 

3.4 MAIN GROUNDING ELECTRODE SYSTEM 

A. Concrete Encased Electrode: Where available, use the building concrete grade 
beam or strip footing to make a concrete encased main grounding electrode; use 
either copper ground cable or reinforcing steel as follows: 

1. Install a continuous ground cable in the bottom one-third of the grade 
beam around the entire perimeter of the building. Use ground cable as 
indicated on the drawings, not smaller than the grounding electrode cable 
required by the NEC (NFPA 70), and not smaller than 4 AWG. Space 
cable from the bottom and sides of the grade beam so it has at least 2 in. 
of concrete coverage. 

2. Make one or more reinforcing bars located in the bottom one-third of the 
footing, electrically continuous around the entire perimeter of the building . 
Use galvanized or uncoated reinforcing bars not smaller than the 
following sizes based on the total length of the interconnected and 
paralleled reinforcing bars: 

Total Length of Reinforcing Bars 

112 ft 
150 ft 
192 ft 
223 ft 
268 ft 

Minimum Reinforcing Bar Size 

1-3/8 in . 
1 in . 

3/4 in . 
5/8 in . 
1/2 in . 

(#11 bar) 
(#8 bar) 
(#6 bar) 
(#5 bar) 
(#4 bar) 

Bond the reinforcing bars together using bare copper ground cable 
jumpers that are either exothermically welded to the reinforcing bars or 
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connected using hydraulically compressed tap connectors. Use jumpers 
compatible with the tap fitting that are not smaller than the grounding 
electrode cable required by the NEC (NFPA 70) and not smaller than 
4AWG. 

B. Main Ground Electrode Ground Bar: 

1. Install a main electrode ground bar in an accessible location in the main 
electrical room adjacent to the service entrance equipment. 

2. Make an irreversible connection between the main electrode ground bar 
and the main grounding electrode conductor; use exothermic weld 
connection or compression grounding lug with tamper-resistant fasteners. 

3. Main ground electrode ground bar extensions may be established at 
additional locations by installing ground bars or ground plates connected 
to the main electrode ground bar using 4/0 AWG insulated ground 
conductor with an irreversible connection to each ground bar. 

4. Connections to the main ground electrode ground bar or extensions will 
be considered as connections directly to the main ground electrode. 

C. Bond exterior underground metal fire protection and potable water service pipes 
to the main ground electrode bar; use pipe grounding fittings and ground cable 
as indicated on the drawings, or not smaller than the grounding electrode cable 
required by the NEC (NFPA 70) and not smaller than 4 AWG. Make bond to 
each water pipe at an accessible location within 5 ft of where it enters the 
structure. Comply with NEC (NFPA 70) requirements for bonding around water 
meters and insulating joints. 

D. Bond the nearest building perimeter structural steel column or effectively 
grounded metal structure to the main ground electrode ground bar; use ground 
cable as indicated on the drawings, or not smaller than the grounding electrode 
cable required by the NEC (NFPA 70) and not smaller than 4 AWG. 

E. Bond each interior metal piping system to the main ground electrode bar; use 
pipe grounding fittings and ground cable as indicated on the drawings, or not 
smaller than the grounding electrode cable required by the NEC (NFPA 70) and 
not smaller than 4 AWG. Make bond to each pipe at an accessible location. 

F. Label each conductor connected to the main ground electrode ground bar or 
main ground electrode ground bar extensions. Refer to Section 26 0553, 
"Identification for Electrical Systems." 

3.5 CIRCUIT AND SYSTEM GROUNDING 

A. Connect the service entrance equipment ground bus to the main electrode 
ground bar; use ground cable as indicated on the drawings, or not smaller than 
the grounding electrode conductor required by the NEC (NFPA 70) and not 
smaller than 4 AWG. 

B. In the service entrance equipment, connect the neutral bus to the ground bus 
using a bonding jumper not smaller than the grounding electrode conductor 
required by the NEC (NFPA 70); do not use a bonding screw for this purpose. 
Make no other neutral-to-ground connections on the load side of the service 
entrance disconnect. 
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C. Separately Derived Systems: 

1. Connect ground bus of first disconnecting means for separately derived 
systems (e.g. dry type transformers) in the vicinity of the main electrical 
equipment room to the main electrode ground bar; use grounding 
conductor sized as shown on the drawings or as required by the NEC 
(NFPA 70). 

2. Connect ground bus of first disconnecting means for separately derived 
systems that are remote from the main electrical room to the nearest 
effectively grounded building structural steel column and the nearest 
effectively grounded metal water pipe; use grounding conductor sized as 
shown on the drawings or as required by the NEC (NFPA 70). Make 
connections at accessible locations. 

3. Connect ground bus of first disconnecting means for separately derived 
systems that are remote from the main electrical room to an extension of 
the main electrode ground bar if there is neither a nearby effectively 
grounded building structural steel column nor an effectively grounded 
metal water pipe; use grounding conductor sized as shown on the 
drawings or as required by the NEC (NFPA 70). 

4. At the first system overcurrent device or disconnecting means, connect 
the neutral bus to the ground bus using a bonding jumper sized as 
required by the NEC (NFPA 70); do not use a bonding screw for this 
purpose. Make no other neutral-to-ground connections on the load side 
of the separately derived system disconnect. 

3.6 ENCLOSURE AND EQUIPMENT GROUNDING 

A. Provide permanent and effective equipment, enclosure, and raceway grounding 
in accordance with NEC (NFPA 70) requirements and as further specified or 
shown on the drawings. 

B. Provide an equipment ground bar, separate from any neutral bar, in all 
switchgear, switchboards, panelboards, transformers, motor control centers, 
starters, disconnect switches, cabinets, etc., for grounding the enclosure and for 
connecting other equipment and raceway ground conductors. Make connections 
to the ground bar using mechanical lugs or compression lugs. 

C. Make connections and couplings on metallic conduit systems wrench tight. 

D. Bonding Bushings: 

1. Install bonding bushings on metallic conduit containing circuits rated 
100 amperes and higher. 

2. Install bonding bushings on metallic conduits entering enclosures through 
concentric, eccentric or oversize knockouts. 

3. Install bonding bushings on metallic conduits that terminate to a metallic 
enclosure without effective electrical connection such as locknuts or 
threaded bushings. 

4. Bond conduit bonding bushing lug to the equipment ground bar or ground 
lug in switchgear, panelboards, transformers, motor control centers, 
starters, disconnect switches, cabinets, etc. Size bonding jumpers in 
accordance with the NEC (NFPA 70). 
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E. Provide an insulated equipment grounding conductor for each feeder and branch 
circuit. 

1. Install the grounding conductor within the common conduit or raceway 
with the related phase and neutral conductors and connect to the 
grounding terminal or grounding bus in each box or cabinet. 

2. Size equipment ground conductor in accordance with the NEC (NFPA 70) 
or as shown on the drawings. 

F. In each 15 or 20 ampere branch circuit outlet box and junction box, install a 
green colored washer head grounding screw with a 12 AWG equipment 
grounding conductor pigtail. 

G. Connect receptacle grounding terminals to the equipment ground system using 
minimum 12 AWG equipment grounding conductor. Do not use a "self
grounding" receptacle strap as the only equipment grounding path. 

H. Bond raceways served from cable tray using conduit clamps or grounding 
bushings that are NRTL approved for the purpose. Refer to Section 26 0536, 
"Cable Trays for Electrical Systems." 

I. Install an equipment grounding conductor in each cable tray; size conductor per 
the NEC (NFPA 70), but not smaller than 6 AWG. Bond grounding conductor to 
each cable tray section using UL-listed cable tray ground clamps. Connect 
grounding conductor to ground bus of each enclosure or equipment item served 
by the cable tray. Refer to Section 26 0536, "Cable Trays for Electrical 
Systems." 

3. 7 COMMUNICATION SYSTEM GROUNDING 

A. Refer to Section 27 1000, "Structured Cabling." 

3.8 UNDERGROUND DUCTBANK SYSTEM GROUNDING 

A. Refer to Section 33 7119, "Electrical Underground Ducts and Manholes." 

3.9 FIELD QUALITY CONTROL 

A. General: Perform on-site verification, certification, and acceptance testing of the 
grounding installation during construction. Verification and testing will be 
witnessed by designated LANL representatives. 

B. Notify the LANL Subcontract Technical Representative (STR) ten (10) working 
days in advance of the expected completion of a grounding system installation. 
Verification and testing can be scheduled in parts or by area depending on the 
system and construction schedule. 

C. Before work is concealed verify and certify that the following grounding 
installations have been made correctly: 

1. The building grounding electrode system. This includes the bonding of 
the foundation reinforcing bars, bonding of the structural steel columns, 
and bonding of other metallic systems and other grounding electrode 
systems. 

2. Ground plates and grounding bars. 

3. All other underground grounding installations. 
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D. Acceptance Testing: Perform acceptance testing and submit written reports to 
the LANL STR in accordance with the requirements of Section 26 0813, 
"Electrical Acceptance Testing." Tests will be witnessed by designated LANL 
representatives. 

1. Perform ground-impedance measurements using the "fall-of-potential" 
method in accordance with IEEE Std 81, Guide for Measuring Earth 
Resistivity, Ground Impedance and Earth Surface Potentials of a 
Grounding System. Use instrumentation specifically designed for ground 
impedance testing. Provide sufficient spacing of test electrodes so that 
the plotted curves flatten in the 62% area of the distance between the 
item under test and the current electrode. When sufficient spacing of 
electrodes is impractical for the "fall-of-potential" method, perform ground
impedance measurements using either the "intersecting curves method" 
or the "slope method," referenced in IEEE Std 81. Investigate and correct 
ground resistances that exceed the following values: 

a. Service rated 50 kVA or less: as required by the NEC (NFPA 70). 

b. Service rated more than 50 kVA but less than 2500 kVA: 5 ohms. 

2. Test equipment ground resistances for the following items. Measure 
resistance between the equipment item and the Main Ground Electrode 
Ground Bar. Use the "two-point method" of IEEE Std 81. Investigate and 
correct equipment ground resistances that exceed 0.5 ohm. 

a. Transformers, 
b. Switchgear and Switchboards, 
c. Panel boards, 
d. Motor Control Centers, and 
e. Motors larger than 1 hp. 

E. Prepare test reports, certified by the testing organization, of the ground 
resistance at each test location. Include observations of weather and other 
phenomena that may affect test results. Describe any measures taken to 
improve test results. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 0526, Rev. 1, dated 
July 23, 2008. 
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SECTION 26 0529 

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Furnish and install, hangers, supports, anchors, concrete bases, and other 
positive fastenings for electrical components such that gravity loads are safely 
transferred to the structure. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 03 3001, "Reinforced Concrete." 

C. Section 03 1534, "Post-Installed Concrete Anchors Purchase - Normal 
Confidence." 

D. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

E. Section 09 9100, "Painting." 

F. Section 26 0548, "Vibration and Seismic Controls for Electrical Systems." 

G. Section 26 0533, "Raceways and Boxes for Electrical Systems." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 VIBRATION AND SEISMIC CONTROLS 

A. Refer to Section 26 0548, "Vibration and Seismic Controls for Electrical 
Systems," for hangers, supports, vibration isolation, concrete bases, and seismic 
control for electrical components identified on the drawings as having vibration 
isolators or seismic designed anchors or braces. 

1.5 QUALITY ASSURANCE 

A. Furnish and install hangers and supports that conform to the requirements of the 
following codes and standards: 

1. 2009 International Building Code (IBC). 
2. ASCE 7-05, Minimum Design Loads for Buildings and Other Structures. 
3. MFMA-4, Metal Framing Standards Publication. 
4. MFMA-102, Guidelines for the Use of Metal Framing. 
5. NECA 1, Standard Practices for Good Workmanship in Electrical Contracting. 
6. NFPA 70, National Electric Code (NEC). 

B. Where a nationally recognized testing laboratory (NRTL) has requirements for 
such products, provide products that are NRTL-listed and labeled for the 
application, installation condition, and the environment in which installed. 
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1.6 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data: Submit catalog data for each type of product specified. 
Include information substantiating equivalent corrosion resistance to zinc
coated steel of alternative treatment, finish, or inherent material 
characteristic. 

2. Test Reports: Submit International Code Council Evaluation Service, Inc 
(ICC-ES) evaluation report for each post-installed concrete or masonry 
anchor product showing that it complies with the current edition of the IBC 
and the intended conditions of use. 

1.7 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, protect, and handle products according to NECA 1. 

PART 2 PRODUCTS 

2.1 SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 COATINGS AND MATERIALS 

A. Furnish products for use indoors protected with zinc coating or with treatment of 
equivalent corrosion-resistance using approved alternative treatment, finish, or 
inherent material characteristic. 

B. Furnish products for use outdoors, or in damp or corrosive indoor locations, with 
hot-dip galvanized coating or with treatment of equivalent corrosion-resistance 
using approved alternative treatment, finish, or material, such as stainless steel 
with inherent corrosion-resistant characteristics. 

2.3 RACEWAY SUPPORTING DEVICES 

A. Furnish supports as described below for the installation of raceway systems. 

B. Use pressed steel, single bolt hangers to support individual rigid-galvanized steel 
(RGS), intermediate metal conduit (IMC), or electrical metallic tubing (EMT) 
conduits from threaded rods or beam clamps. Manufacturer: Steel City "6H_ B 
Series." 

C. For individual runs of EMT up to 1-in. trade size above accessible ceilings, use 
spring-steel conduit clips with positive snap closure. Manufacturer: ERICO 
CADDY "M Series." 

D. Use malleable iron conduit clamps to secure individual RGS, IMC, or EMT 
conduit runs across, parallel, or perpendicular to beams, channels, and angle 
supports. Manufacturer: Steel City "RC, EC, and PC Series." 

E. Use two-piece, carbon-steel, riser clamps for individual vertical conduits passing 
through floors. Manufacturer: Kindorf "C-210 Series." 

F. Use snap-on-type, one-hole, steel straps to secure individual conduits up to 2-in. 
trade size to flat, dry, interior surfaces. Manufacturer: T&B "1210 Series" for 
RGS and IMC and "4100 Series" for EMT. 
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G. Use one-hole, malleable, iron straps to secure individual conduits up to 4-in. 
trade size to flat, dry, interior surfaces. Manufacturer: T&B "1275 Series." 

H. Use one-hole, malleable, iron straps and conduit spacers to secure individual 
conduits to flat exterior or damp flat interior surfaces. Manufacturer: T&B 
"1275 Series" straps with "1350 Series" spacers. 

I. Support multiple parallel horizontal conduits with trapeze hangers fabricated from 
framing channel materials specified below. 

2.4 OUTLET BOX SUPPORTING DEVICES 

A. Furnish prefabricated sheet steel brackets to support outlet boxes from metal 
studs in dry-wall construction. 

B. Single Outlet Boxes: Provide brackets that are inset to allow for dry-wall ring and 
have a far-side support leg. Manufacturer: ERICO CADDY "H Series" or "MEB1" 
attached with "SMS8" low-profile, self-tapping screws. 

C. Multiple Outlet Boxes: Provide brackets that are inset to allow for dry-wall rings 
and span from stud-to-stud. Manufacturer: ERICO CADDY "RBS Series" 
attached with "SMS8" low-profile, self-tapping screws. 

2.5 HANGER RODS 

A. Furnish mild steel rods that conform to ASTM A 307, Standard Specification for 
Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength. 

B. Furnish rods that are threaded on both ends, threaded on one end, or continuous 
threaded with UNC (coarse) thread pitch. 

C. Provide swivel hangers to eliminate inelastic bending of hanger rods that are not 
seismically braced. 

2.6 FASTENERS 

A. Pre-set Concrete Inserts: 

1. Furnish pre-set concrete inserts as shown on the drawings. 

2. Manufacturers: 

a. Continuous Inserts. Design load 2,000 lb/ft of insert length with 
safety factor of 3 in 3,000 psi concrete. Manufacturer: 
B-Line "B221." 

b. Spot Inserts. NRTL-listed with design load of 1,000 lb. 
Manufacturer: B-Line "B2506." 

c. Metal Deck Bolts. Adjustable with bolt sizes from 3/8 in. to 3/4 in. 
Manufacturer: B-Line "B3019." 

B. Post-Installed Concrete Anchors: 

1. Furnish post-installed concrete anchors as shown on the drawings. 

2. Each post-installed anchor shall have an ICC-ES evaluation report stating 
that the product is compliant with the current edition of the IBC and the 
intended conditions of use. 

3. For applications in outdoor, damp, or corrosive locations furnish stainless
steel, post-installed anchors. 
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4. Furnish post-installed expansion, adhesive, and undercut anchors 
specified in Section 03 1534, "Post-Installed Concrete Anchors Purchase 
- Normal Confidence." 

5. Power-Actuated Threaded Studs. Use zinc-plated carbon steel or 
stainless steel suitable for the intended service: 

a. 1 /4-20 threaded stud. Manufacturer: Hilti X-W6 and 
b. 3/8-16 threaded stud. Manufacturer: Hilti W10. 

6. Concrete and Masonry Screw Anchors. Heat-treated carbon steel. 
Manufacturer: Simpson Strong-Tie "Titen HD." 

C. Beam Clamps: 

1. Furnish beam clamps that are NRTL-listed and compliant with 
WW-H-171 E (Federal Specification - Hangers and Supports, Pipe) 
Type 23 or Manufacturers' Standardization Society (MSS) SP-58 (Pipe 
Hangers and Supports- Materials, Design and Manufacture) and 
MSS SP-69 (Pipe Hangers and Supports - Selection and Application) 
Type 23. 

2. Provide beam clamps with a locknut on the setscrew. 

3. Provide NRTL-listed restraining strap for each beam clamp. Strap shall 
be not less than 16 gauge thickness, not less than 1 in. wide, and of 
sufficient length to wrap around the beam flange not less than 1 in. 

D. Hollow Wall Anchors: Furnish zinc-plated steel hollow wall anchors that meet 
FF-B-588C (Federal Specification - Lockwire Drilling), Type Ill. 

E. Toggle-Bolt Anchors: Furnish zinc-plated steel toggle-bolt anchors that meet 
Federal Specification FF-B-588C, Type I, Class A, Style 1. 

F. Masonry Screw Anchors: Case hardened steel. Manufacturer: Hilti "HUS-H." 

2.7 FRAMING CHANNEL SYSTEMS 

A. Furnish LI-channel framing systems that conform to MFMA-4 and are fabricated 
using minimum 12-gauge steel, with 9/16-in.-diameter holes, from 1-1 /2 to 
1-7/8 in. on center, in the surface opposite the "U" opening. 

B. Furnish fittings and accessories that mate and match with LI-channel and are of 
the same manufacturer. Use two-piece, single bolt-type conduit straps on 
LI-channel supports. 

C. Manufacturers: Unistrut, B-Line, Superstrut. 

2.8 FABRICATED SUPPORTING DEVICES 

A. Furnish shop- or field-fabricated supports or manufactured supports assembled 
from LI-channel components. 

B. Furnish steel brackets fabricated from angles, channels, and other standard 
structural shapes. Connect with welds and machine bolts to form rigid supports. 
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PART 3 EXECUTION 

3.1 GENERAL 

A. Install hangers and supports according to the NEC (NFPA 70), IBC, NECA 1, 
ASCE 7-05, the requirements in this section, and specific-supporting 
requirements in other sections of this specification. 

B. Conform to manufacturer's instructions and recommendations for selection and 
installation of hangers and supports. 

C. Do not use wire or perforated strap for permanent supports. 

D. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems," for 
required flexible sections where raceways cross building expansion joints and 
where raceways connect to equipment. 

E. Do not support conduits, boxes, raceways, etc. from ceiling suspension wires. 

3.2 EXAMINATION 

A. Examine surfaces to receive hangers and supports for compliance with 
installation tolerances and other conditions affecting performance of the system. 
Do not proceed with installation until unsatisfactory conditions have been 
corrected. 

3.3 FASTENERS 

A. Pre-set Inserts: Install pre-set inserts for anchoring to reinforced concrete slabs, 
sides of reinforced concrete beams, and reinforced concrete walls. 

B. Post-Installed Concrete Expansion Anchors: Install in accordance with 
Section 03 1554, "Post-Installed Concrete Anchors Purchase - Normal 
Confidence" and the product's ICC-ES report conditions of use. 

C. Masonry Screw Anchors: Use in accordance with NECA 1 and the product's 
ICC-ES report conditions of use. 

D. Power-Actuated Threaded Studs: 

1. Use only to fasten clips or straps for individual rigid metal (RMC) or 
intermediate metal (IMC) conduits 1-1/2-in. trade size and smaller or 
EMT 2-1/2-in. trade size and smaller; 

2. Install in accordance with the product's ICC-ES report conditions of use 
and the manufacturer's instructions using recommended tools and loads; 

3. Use only in uncracked concrete; and 

4. Install to provide embedment as indicated on the drawings. 

E. Hollow Wall Anchors: Use hollow wall anchors for fastening to wallboard, 
plaster, or paneling. 

F. Toggle Bolt Anchors: Use toggle bolt anchors for fastening to block, wallboard, 
or plaster. 

G. Use wood screws for fastening to wood construction. 
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H. Use beam clamps for fastening to structural metal beams, joists, and purl ins. 

1. Install a restraining strap at each beam clamp. Wrap the restraining strap 
around the beam flange not less than 1 in. Where purlins or beams do 
not provide a secure lip for the restraining strap, secure the strap with a 
self-tapping screw or by through-bolting. 

2. Use a locknut on each beam clamp set screw. 

I. Use self-tapping screws or machine bolts, nuts, and washers for fastening to 
metal studs or metal surfaces. 

J. The use of lead-cinch, drop-in anchors is not allowed. 

K. Torque threaded fasteners as recommended by the manufacturer's instructions. 

3.4 RACEWAY SUPPORTS 

A. Install individual and multiple (trapeze) raceway hangers and riser clamps as 
necessary to support raceways. Provide U-bolts, clamps, attachments, and other 
hardware necessary for hanger assembly and for securing hanger rods and 
conduits. 

B. Support three or more parallel runs of horizontal raceways together on trapeze 
hangers. 

C. Support individual horizontal raceways by separate conduit hangers. 

D. Do not support conduits from ceiling suspension wires. 

3.5 BOXES AND CABINETS 

A. Support sheet metal boxes directly from the building structure, or by approved 
brackets or bar hangers, as shown on the drawings or as required. Where bar 
hangers are used, attach the bar to structure on opposite sides of the box. 

B. In open overhead spaces, cast boxes threaded to raceways need not be 
supported separately except where used for fixture support. 

C. Install surface-mounted cabinets and panelboards as shown on the drawings or 
as required. 

3.6 FRAMING CHANNEL SYSTEMS 

A. Select and install framing channel systems in accordance with MFMA-102. 

B. Use framing channel to support electrical equipment that is mounted free of 
walls. 

C. Use framing channel to support equipment mounted on walls that do not have 
sufficient strength to resist pull-out or wallowing out of equipment mounting bolts. 

3. 7 CONCRETE BASES 

A. Install a reinforced concrete base for each piece of floor-mounted electrical 
equipment. Refer to Section 03 3001, "Reinforced Concrete," for materials and 
installation requirements. 

1. Form concrete equipment bases using framing lumber with form-release 
compounds. 
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2. Construct concrete bases as shown on the drawings and not less than 
4 in. high and not less than 4 in. larger in both directions than the 
supported equipment or as shown on drawings. 

3. Place pre-set anchors, conduits, and sleeves using the equipment 
manufacturer's installation template or instructions. Install post-installed 
anchors in accordance with Paragraph 3.3 of this section. 

4. Place concrete and provide a steel-trowel finish on top; chamfer top 
edges and corners. 

B. Cure concrete not less than seven days before installing equipment. 

3.8 HANGER RODS 

A. Use minimum 3/8-in.-diameter threaded rod; use larger diameter rod as indicated 
on the drawings, in other sections, or in the supported equipment manufacturer's 
installation instructions. 

B. Install a locknut at every hanger rod connection. 

C. Install swivel hangers at the top of hanger rods that are not seismically braced. 

3.9 PAINTING 

A. Paint hangers and supports to match finish of adjacent surfaces. 

B. Refer to Section 09 9100, "Painting," for materials and installation requirements. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 0529, Rev. 3, dated 
February 14, 2011. 
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SECTION 26 0533 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART1 GENERAL 

1.1 SECTION INCLUDES 

A. Conduits and Fittings. 

B. Outlet Boxes. 

C. Pull and Junction Boxes. 

D. Floor Boxes. 

E. Surface Metal Raceways. 

F. Wireway. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 8116, "Facility Environmental Requirements." 

E. Section 03 3001, "Reinforced Concrete." 

F. Section 07 8400, "Firestopping." 

G. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

H. Section 26 0529, "Hangers and Supports for Electrical Systems." 

I. Section 26 0553, "Identification for Electrical Systems." 

J. Section 26 2726, 'Wiring Devices." 

K. Section 33 7119, "Electrical Underground Ducts and Manholes." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data: 

a. Submit catalog data describing floor boxes (include data 
substantiating that materials comply with specified requirements). 

b. Submit catalog data describing surface metal raceway (include 
data substantiating that materials comply with specified 
requirements). 

c. Submit catalog data describing wireway (include data 
substantiating that materials comply with specified requirements). 
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1.5 QUALITY ASSURANCE 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

8. Comply with the National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

C. Provide products that are listed and labeled by a nationally recognized testing 
laboratory (NRTL) for the application, installation condition, and the environment 
in which installed. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. See Section 01 8116, "Facility Environmental Requirements." 

8. Provide supports and seismic anchorage in accordance with manufacturer's 
installation instructions and requirements of Section 26 0529, "Hangers and 
Supports for Electrical Systems." 

1. 7 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, protect, and handle products according to NECA 1, Standard 
Practices for Good Workmanship in Electrical Construction. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 COATINGS 

A. Provide products with zinc coating or with treatment of equivalent corrosion
resistance using approved alternative treatment, finish, or inherent material 
characteristic that is suitable for the environment in which the product will be 
installed and used. 

2.3 INTERMEDIATE METAL CONDUIT AND FITTINGS (IMC) 

A. Furnish intermediate metal conduit (IMC) that conforms to UL 1242, Intermediate 
Metal Conduit and ANSl/NEMA C80.6, American National Standard for 
Intermediate Metal Conduit (E/MC). 

B. Furnish zinc-plated, threaded, malleable iron fittings and conduit bodies that 
meet the requirements of UL 5148, Fittings for Conduit and Outlet Boxes and 
ANSl/NEMA FB 1, Fittings, Cast Metal Boxes and Conduit Bodies for Conduit, 
Electrical Tubing (EMT) and Cable. 

2.4 RIGID METAL CONDUIT AND FITTINGS (RMC) 

A. Furnish rigid metal conduit (RMC) that meets the requirements of UL 6, Rigid 
Metal Electrical Conduit and ANSl/NEMA C80.1, American National Standard for 
Electrical Rigid Steel Conduit (ERSC). 

B. Furnish zinc-plated, threaded, malleable iron fittings and conduit bodies that 
meet the requirements of UL 5148 and ANSl/NEMA FB 1. 
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2.5 PLASTIC-COATED STEEL CONDUIT AND FITTINGS 

A. Furnish polyvinyl chloride (PVC) exterior-coated, urethane interior-coated, RMC 
or IMC that meets the requirements of NEMA RN 1, PVC Externally Coated 
Galvanized Rigid Steel Conduit and Intermediate Metal Conduit. 

B. Use factory-fabricated elbows. 

C. Furnish 40-mils PVC exterior-coated, urethane interior-coated, zinc-plated, 
threaded, malleable iron fittings and conduit bodies meeting the requirements of 
UL 514B and NEMA RN 1. 

2.6 RIGID NON-METALLIC CONDUIT AND FITTINGS (RNC) 

A. Furnish rigid non-metallic conduit (RNC) that conforms to UL 651, Schedule 40 
and 80 Rigid PVC Conduit. 

B. Furnish non-metallic, solvent-welded socket fittings that meet the requirements of 
UL 514C, Non-Metallic Fittings for Conduit and Outlet Boxes and NEMA TC 3, 
PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

2.7 ELECTRICAL METALLIC TUBING AND FITTINGS (EMT) 

A. Furnish galvanized electrical metallic tubing (EMT) that conforms to UL 797, 
Electrical Metallic Tubing and NEMA CB0.3, Steel Electrical Metallic Tubing 
(EMT). 

B. Furnish compression or set-screw type fittings that meet the requirements of 
UL 514B, Fittings for Conduit and Outlet Boxes and ANSl/NEMA FB1, Fittings, 
Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies. 
Furnish insulated throat connectors. 

2.8 FLEXIBLE METAL CONDUIT AND FITTINGS 

A. Furnish galvanized steel flexible metal conduit that meets the requirements of 
UL 1, Flexible Metal Electrical Conduit. 

B. Furnish zinc-plated, malleable iron fittings that meet the requirements of 
UL 514B, Fittings for Conduit and Outlet Boxes and ANSl/NEMA FB1, Fittings, 
Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies. 
Furnish insulated throat connectors. 

2.9 LIQUID-TIGHT FLEXIBLE METAL CONDUIT AND FITTINGS 

A. Furnish liquid-tight flexible metal conduit that meets the requirements of UL 360, 
Liquid-Tight Flexible Steel Conduit, Electrical. 

B. Furnish zinc-plated, malleable iron or zinc-plated steel liquid-tight fittings that 
meet the requirements of UL 514B, Fittings for Conduit and Outlet Boxes and 
ANSl/NEMA FB1, Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit 
and Cable Assemblies. Furnish insulated throat connectors. 

2.10 INS ULA TING BUSHINGS 

A. Provide NRTL-listed insulating bushings with 105 °C rated insulation. 

B. Manufacturer: 0-Z/Gedney, Type IB. 
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2.11 GROUNDING BUSHINGS 

A. Provide NRTL-listed, galvanized-malleable iron, 150 °C rated insulated throat 
grounding bushings with lay-in type ground cable lugs. 

B. Manufacturer: 0-Z/Gedney, Type BLG. 

2.12 EXPANSION FITTINGS 

A. Furnish NRTL-listed expansion fittings with hot-dipped, galvanized-malleable iron 
body, factory installed packing, and a bonding jumper. 

B. Manufacturer: 0-Z/Gedney, Type AX, TX, or EXE with Type BJ bonding jumper. 

2.13 SEALING FITTINGS 

A. Furnish zinc-plated, malleable iron sealing fittings that meet the requirements of 
UL 886, Outlet Boxes and Fittings for Use in Hazardous Locations. 

B. Select each sealing fitting so the cross-sectional area of conductors passing 
through the seal is not more than 25 percent of the cross-sectional area of an 
RMC of the same trade size unless the fitting is specifically identified for a higher 
percentage of fill. 

C. Provide sealing compound specifically listed for use with the sealing fitting. 

D. Manufacturer: Crouse-Hinds Type EYS, EYSX, and EYD. 

2.14 CORROSION PROTECTION TAPE 

A. Furnish pressure-sensitive, 10-mil-thick, PVC-based tape for corrosion protection 
of metal conduit and fittings. 

B. Manufacturer: 3M, Type 50. 

2.15 RACEWAY MEASURING TAPE 

A. Furnish raceway measuring tape with permanently printed measurements in 1-ft 
increments and minimum 1,200-lb average breaking strength. 

B. Manufacturer: Greenlee "39243." 

2.16 SURFACE METAL RACEWAY 

A. Furnish surface metal raceway that meets the requirements of UL 5, Surface 
Metal Electrical Raceways and Fittings. 

B. Furnish surface metal raceway fabricated from cold-rolled, galvanized steel with 
a thickness of not less than 0.040 in. and coated with a baked-enamel finish. 

C. Furnish fittings required for a complete installation. 

D. Manufacturer: Wiremold "500" or "700" series. 

2.17 POWER AND COMMUNICATIONS SURFACE METAL RACEWAY 

A. Furnish power and communications surface metal raceway that meets the 
requirements of UL 5. 

B. Furnish power and communications surface metal raceway fabricated from cold
rolled, galvanized steel with a thickness of not less than 0.04 in. and coated with 
a gray baked-enamel finish. 

C. Raceway shall consist of a metal base and a snap on metal cover. 
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D. Nominal dimensions of the assembled raceway shall be 4-3/4 in. wide by 
1-3/4 in. high. 

E. Furnish fittings required for a complete installation to include a full-length partition 
separating the power wiring from the communications cables. Provide suitable 
internal fittings to accommodate bending radii for fiber-optic cables. 

F. Manufacturer: Wiremold "4000." 

2.18 WIREWAY 

A. Provide NRTL-listed, oil-tight and dust-tight-type wireway with covers, elbows, 
tees, hangers, and fittings required for a complete system. 

B. Supply wireway with manufacturer's standard knockouts. 

C. Provide 45-degree angle and tee fittings to accommodate bending radii for fiber
optic cables. 

D. Manufacturer: Square D "Square-Duct." 

2.19 OUTLET BOXES 

A. Provide outlet boxes selected for specific installations using the guidance in 
ANSl/NEMA OS 3, Selection and Installation Guidelines for Electrical Outlet 
Boxes, and the requirements of this section. 

B. For dry locations provide galvanized-steel outlet boxes that comply with 
UL 514A, Metallic Outlet Boxes and ANSl/NEMA OS1, Sheet-Steel Outlet Boxes, 
Device Boxes, Covers, and Box Supports. 

1. For luminaire outlets use 4-in. by 1-1/2-in.-deep octagonal boxes with 
fixture stud attachment as required to support luminaires. 

2. For flush outlets in stud walls or above-grade cast-in-place concrete walls 
use 4-in.2

- by 1-1/2-in.-deep boxes; provide deeper boxes or multiple 
gang boxes as required to fit devices. Provide raised device covers that 
match the thickness of the wallboard and the number of devices. Provide 
supplemental box supports to prevent movement of the box. 

3. For flush outlets in above-grade masonry walls use masonry boxes with 
conduit knockouts. Provide boxes with depth suitable for the masonry 
unit size. Provide multiple gang boxes as required by the number of 
devices. 

4. For surface outlet boxes in EMT raceway systems, use 4-in.- by 2-1/8-in.
deep square boxes. Provide deeper boxes or multiple gang boxes as 
required to fit devices. Provide square surface covers that match the 
installed device and have not less than two holes for securing the device 
to the cover. 

C. For damp or wet locations and for surface-mounted RMC or IMC raceway 
systems, provide outlet boxes that comply with UL 498, Attachment Plugs and 
Receptacles; UL 514; and ANSl/NEMA FB 1. 

1. For lighting fixture outlets use 4-in.- by 2-1/16-in.-deep, round cast, 
malleable iron boxes with threaded hubs. 

2. For flush or surface wall-mounted outlets, use 4-11/16 in2
, 2-11/16-in. 

deep cast gray or malleable iron boxes with threaded hubs. Provide 
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multiple gang boxes as required to fit devices. Provide gasketed cast 
gray or malleable iron or cast copper-free aluminum covers that match 
the installed device and have not less than two holes for securing the 
device to the cover. 

2.20 PULL AND JUNCTION BOXES 

A. For dry locations in clean, non-contaminated environments use galvanized-sheet 
steel pull and junction boxes that comply with UL 50 (Standard for Enclosures for 
Electrical Equipment), Type 1, and the NEC (NFPA 70) as to size and 
construction. Use boxes not less than 4 in.2 by 1-1/2 in. deep with screw-secured 
covers. Provide larger boxes as required by the number and size of conduits and 
conductors. 

B. For damp or wet, non-corrosive locations, in conduit runs up to 3/4-in. trade size, 
provide 4-11/16-in. 2

-, 2-11/16-in.-deep cast-malleable iron pull and junction 
boxes with threaded hubs and gasketed-cast malleable iron or cast copper-free, 
aluminum covers. 

C. For damp or wet, non-corrosive locations, in conduit runs 1-in. trade size and 
larger, provide galvanized-sheet steel pull and junction boxes and covers that 
comply with UL 50, Type 3R. 

D. For damp or wet, non-corrosive locations that are subject to hose-directed water, 
provide pull and junction boxes and covers that comply with UL 50, Type 4. 

E. For damp or wet, corrosive locations provide pull and junction boxes and covers 
that comply with UL 50, Type 4X. 

F. For locations subject to occasional submersion provide pull and junction boxes 
and covers that comply with UL 50, Type 6. 

G. For in-ground, non-metallic, open-bottom handholes provide products that are 
NRTL-listed to ANSl/SCTE 77, Specification for Underground Enclosure Integrity. 

1. Material: Polymer concrete. 

2. Minimum ANSl/SCTE 77 load rating: 

a. Located in sidewalks - Tier 8 and 

b. Located in driveways, parking lots, and off-roadway locations -
Tier 15. 

3. Size: Up to 30 in. by 48 in. 

4. Cover: Non-skid cover with stainless-steel cover bolts. 

5. Identification: Permanent mark or logo on cover prominently identifying 
the function of the enclosure in accordance with NEC (NFPA 70) 
requirements. 

6. Manufacturer: Quazite "Style PC, PG, or PT." 

H. Provide connection points for equipment grounding conductors in each box. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive raceways and boxes for compliance with installation 
tolerances and other conditions affecting performance of the raceway system. 
Do not proceed with installation until unsatisfactory conditions have been 
corrected. 

3.2 GENERAL 

A. Install complete systems of raceways and boxes for wiring systems. 

B. Install raceways and boxes according to NECA 1, Standard Practices for Good 
Workmanship in Electrical Construction; NECA 101, Standard for Installing Steel 
Conduits (Rigid, IMC, EMT); NECA 111, Standard for Installing Nonmetallic 
Raceways (RNC, ENT, LFNC); the NEC (NFPA 70); the manufacturer's 
instructions; and requirements in this section. 

C. Raceway termination points and box locations shown on the drawings are in 
approximate locations unless dimensioned. Verify locations before rough-in. 

D. Raceway routing is shown on the drawings in approximate locations unless 
dimensioned. Coordinate routing with structure and with work of other trades. 
Route as required for a complete wiring system. 

E. Ground and bond raceways and boxes as required in Section 26 0526, 
"Grounding and Bonding for Electrical Systems." 

F. Support raceways and boxes in accordance with the requirements the NEC 
(NFPA 70) and Section 26 0529, "Hangers and Supports for Electrical Systems." 

G. Identify raceways and boxes as required in Section 26 0553, "Identification for 
Electrical Systems." 

H. Arrange raceway and boxes to maintain headroom and present neat appearance. 

I. Install knockout closures in unused openings in boxes or raceways. 

3.3 CONDUIT INSTALLATION 

A. For low-voltage wiring systems (less than 1000 volts) use conduit materials 
according to the NEC (NFPA 70) and the following: 

1. Outdoors - Underground: 

a. Direct Buried. Use RNC, plastic-coated RMC, tape-wrapped 
RMC, or tape-wrapped IMC. Do not use RNC where subject to 
physical damage. Install with 24-in. minimum cover from top of 
conduit to finished grade or top of paving. 

b. Concrete Encased. Use RNC, plastic-coated RMC, RMC, or IMC for 
concrete encased underground work. Install with 24-in. minimum 
cover from top of encasement to finished grade or paving. 

2. Outdoors - Exposed: Use RMC or IMC. 

3. Outdoors - Corrosive Locations (including cooling towers): Use plastic
coated RMC and fittings. 
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4. Outdoors - Concealed: Use RMC or IMC for concealed outdoor work. 
Do not use bare RMC or IMC in direct contact with earth. EMT may be 
used for concealed outdoor work where not in contact with earth, not 
encased in concrete, and where not exposed to deteriorating agents. 

5. Indoors - Exposed Outside of Designated Electrical Rooms or 
Telecommunications Rooms: 

a. Exposed to Severe Physical Damage during or after Installation. 
Use RMC or IMC. 

b. Exposed to Moisture. Use RMC or IMC. 

c. Exposed to Corrosives. Use plastic-coated RMC and fittings. 

d. Not Exposed to Deteriorating Agents, and Not Subject to Severe 
Physical Damage during or after Installation. Use RMC, IMC, or 
EMT. 

6. Indoors - Concealed: 

a. Within Drywall Partitions and Above False Ceilings. Use RMC, 
IMC, or EMT. 

b. Within Masonry or Cast-In-Place Concrete Walls or Floors. Use 
RMC or IMC. 

c. Direct Buried under Building Floor Slabs On-Grade. Use RNC, 
plastic-coated RMC, tape-wrapped RMC, or tape-wrapped IMC. 
Locate top of conduits not less than 12 in. below the bottom of the 
concrete slab. Install warning tape approximately 6 in. above the 
conduits; install multiple warning tapes above parallel conduit runs 
wider than 18 in. 

d. Concrete Encased under Building Floor Slabs On-Grade. Use 
RNC, plastic-coated RMC, RMC, or IMC. Locate top of concrete 
encasement not less than 12 in. below the bottom of the concrete 
slab. Install warning tape approximately 6 in. above the concrete 
encasement; install multiple warning tapes above concrete 
encasements wider than 24 in. 

7. Connection to vibrating equipment (including transformers and hydraulic, 
pneumatic, or electric solenoid or motor-driven equipment). Use a 
minimum of 24 in.; maximum length as determined by the NEC 
(NFPA 70): 

a. Outdoors. Use liquid-tight flexible metal conduit. 

b. Mechanical Rooms. Use liquid-tight flexible metal conduit. 

c. Wet, Damp, or Corrosive Indoor Locations. Use liquid-tight 
flexible metal conduit. 

d. Dry Indoor Locations: Use flexible metal conduit. 

8. Connections to Luminaires: Use 3/8-in. flexible metal conduit or metal
clad cable in 6 ft maximum lengths for tap conductors to luminaires above 
suspended ceilings. 
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B. For medium-voltage wiring systems (1 kV or greater, but less than 100 kV) use 
conduit materials according to the NEC (NFPA 70) and the following: 

1. Underground (both outside and inside the perimeter of the building, red 
concrete encased). Use RNC, plastic-coated RMC, RMC, or IMC for 
concrete encased underground work. Install with 24-in. minimum cover 
from top of encasement to finished grade, paving, or building slab. 

2. Indoors or Outdoors (concealed or exposed). Use RMC or IMC. 

C. Use 3/4-in. or larger conduit to enclose multiple conductors larger than 
12 American wire gauge (AWG). 

D. Conceal conduits, unless otherwise indicated on the drawings, with finished 
walls, floors, and ceilings. Unless otherwise indicated on the drawings, install 
concealed conduits with a minimum of bends in the shortest practical distance 
considering the type of building construction and obstructions. 

E. Position parallel underground conduits with not less than 7-1/2-in. center-to-
center separation. 

F. Install expansion fittings where embedded conduits cross building expansion joints. 

G. Use conduit hubs to fasten conduit to boxes in damp and wet locations. 

H. Use sealing locknuts, hubs, or similar water-resistant fittings on conduits entering 
the top of switchgear, switchboards, motor control centers, panelboards, 
cabinets, pull boxes, and similar enclosures that are exposed in structures with 
automatic fire sprinkler systems. 

I. Install insulating bushings or connectors with an insulated throat to protect 
conductors or cables at conduit terminations. 

J. Install conduits with the following limits of bends and distance between pull points: 

1. Less than 50 ft, follow the NEC (NFPA 70); 
2. 50 to 100 ft, a maximum of three equivalent 90-degree bends; 
3. 100 to 150 ft, a maximum of two equivalent 90-degree bends; 
4. 150 to 200 ft, a maximum of with one equivalent 90-degree bend; and 
5. Over 200 ft, a straight run with no bend. 

K. Stub-Up Connections: 

1. Extend conduits through concrete floor for connection to freestanding 
equipment with an adjustable top or coupling threaded inside for plugs, 
and set flush with the finished floor or equipment pad. 

2. Extend conductors to equipment with rigid steel conduit; flexible metal 
conduit may be used 6 in. above the floor. 

3. Where equipment connections are not made under this Subcontract, 
install threaded insert plugs set flush with the floor. 

L. Install conduit sealing fittings according to the manufacturer's written instructions. 
Locate fittings at suitable, approved, accessible locations and fill them with 
NRTL-listed conduit sealing compound. For concealed raceways, install each 
fitting in a flush steel box with a blank cover plate having a finish similar to that of 
adjacent plates or surfaces. Install raceway sealing fittings at the following points 
and elsewhere as indicated: 

1. Where conduits enter or leave NEC Class I hazardous locations; 
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2. Where conduits pass from warm locations to cold locations, such as the 
boundaries of refrigerated spaces and air-conditioned spaces; 

3. Where conduits enter or leave radiological "controlled areas;" 

4. Where conduits go between areas where air pressure differential must be 
maintained; 

5. Where conduits enter an enclosure protected by a clean agent total 
flooding fire suppression system; and 

6. Where otherwise required by the NEC (NFPA 70). 

M. Join nonmetallic conduit using cement as recommended by the manufacturer. 
Wipe nonmetallic conduits dry and clean before joining. Apply full even coat of 
cement to entire area inserted in fitting. Allow joint to cure for 20 minutes, 
minimum. 

N. Install plastic-coated RMC and fittings according to the NEC (NFPA 70) and 
manufacturer's instructions. Use only fittings approved for use with that material. 
Patch all nicks and scrapes in PVC coating after installing conduits. 

0. Do not use RNC 90-degree elbows larger than 2-in. trade size; use plastic
coated RMC, tape-wrapped RMC, or tape-wrapped IMC for 2-1/2-in. trade size 
and larger 90-degree elbows. 

P. Maintain the following minimum clearances between conduit and surfaces with 
temperatures exceeding 104 °F (40 °C): 

1. 6 in. at perpendicular crossings and 
2. 12 in. between parallel runs. 

Q. Avoid moisture traps in conduit system; provide junction boxes with drain fitting at 
low points in conduit system. 

R. Install corrosion protection tape on metal conduits and fittings in contact with soil 
using half-lapped wrappings. 

S. Install grounding bushings at the following locations: 

1. At every entry to enclosures on metallic conduits containing circuits rated 
100 amperes and higher. 

2. On metallic conduits entering enclosures through concentric, eccentric, or 
oversize knockouts. 

3. On metallic conduits that terminate to a metallic enclosure without 
effective electrical connection, such as locknuts or threaded bushings. 

T. Install conduit measuring tape in empty raceways. Leave not less than 12 in. of 
slack at each end of the tape. Secure each end of tape. 

3.4 CONCRETE ENCASEMENT 

A. Concrete-encase underground low-voltage (less than 1000 volts) electrical 
service and feeder conduits outside the perimeter of the building foundation. 

B. Concrete-encase underground medium-voltage (1 kV or greater, but less than 
100 kV) electrical service and feeder conduits outside and inside the perimeter of 
the building foundation. Use red-colored concrete. 
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C. Concrete-encase underground electrical branch circuit, communications, and 
alarm conduits as indicated on the drawings. 

D. Provide not less than 3 in. of concrete coverage on all sides of conduits. 

E. Refer to Section 03 3001, "Reinforced Concrete," for basic material and 
installation requirements. Neither concrete reinforcing nor concrete testing is 
required for this application. 

1. Use a pre-approved concrete mix design that is suitable for exterior use 
exposed to freezing and thawing. 

2. Use uncolored concrete to encase conduits for low-voltage wiring 
systems. 

3. Use red-colored concrete to encase conduits for medium-voltage cables. 

a. Use 2.0-lb of pigment per 94-lb sack of cement. 
b. Manufacturer: Rockwood Industries/Davis Colors, No. 1117. 

F. Refer to Section 33 7119, "Electrical Underground Ducts and Manholes," for 
requirements pertaining to underground ducts for medium-voltage power, 
telecommunications, and secure communications. 

3.5 FIRESTOPPING 

A. Install an NRTL-approved firestop system at each electrical penetration in a fire
rated wall, floor, or partition. 

B. Refer to Section 07 8400, "Firestopping," for materials and installation 
requirements. 

C. At least 2 days prior to firestopping installation, notify LANL Subcontractor 
Technical Representative (STR) so that arrangements can be made for 
inspection during installation. Do not proceed with the firestopping installation 
unless a LANL inspector is present. 

3.6 OUTLET BOX INSTALLATION 

A. Install outlet boxes with centers at the following heights unless noted otherwise 
on the drawings: 

1. Receptacle, Telephone, and Data Outlets: 

a. Common Areas (such as conference and break rooms) - 18 in. 
above finished floor. 

b. Offices and Workstations - 7 in. above finished floor. 

2. Receptacle, Telephone, and Data Outlets at Lab Benches and Counters: 
center 44 in. maximum above finished floor; coordinate locations to be 
above, or completely within, bench and counter backsplashes. 

3. Light Switches: Center 48 in. above finished floor and within 6 in. of door 
frame. 

4. Thermostats: Center 48 in. above finished floor. 

5. Wall-Mounted Emergency Lights: 80 in. above finished floor or 12 in. 
below the ceiling; whichever is lower. 
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6. Fire Alarm AudibleNisible Alarm Devices: Center of strobe light 80 in. 
above finished floor or 6 in. below the ceiling, whichever is lower. 

7. Fire Alarm Pull Stations: Center 48 in. above finished floor. 

8. Television Outlets: Center 8 ft above finished floor unless otherwise 
noted on the drawings. Install a duplex receptacle outlet immediately 
adjacent to each television outlet. 

B. Coordinate outlet box locations with modular furniture and associated hangers. 

C. Where the drawings show outlets as adjacent, align outlet boxes with each other 
and group them symmetrically. 

D. Orient boxes to accommodate wiring devices oriented as specified in 
Section 26 2726, 'Wiring Devices." 

E. Install a multi-gang box where more than one device is mounted together. Do 
not use sectional-type boxes. 

F. Install box with plaster ring for single or multiple device outlets. 

G. Use flush-mounted outlet boxes in finished areas. 

1. Install flush-outlet boxes and fittings in walls and ceilings so that front 
edge is flush with the finished surface. Repair broken wall or ceiling 
surfaces so no gaps or open spaces exceed 1 /8 in. at the edge of boxes 
or fittings. 

2. Locate flush-mounting box in masonry wall to require cutting of masonry 
unit corner only. Coordinate masonry cutting to achieve neat opening. 

3. Do not install flush mounting boxes back-to-back in walls; install with 
minimum 6-in. separation. Install with minimum 24-in. separation in 
acoustic-rated walls. 

4. Secure flush-mounting boxes to interior wall and partition studs. 
Accurately position to allow for surface finish thickness. 

5. Install stamped steel bridges to fasten multiple flush-mounting outlet 
boxes between studs. 

6. Install flush-mounting box without damaging wall insulation or reducing its 
effectiveness. 

H. Install adjustable steel channel fasteners for hung ceiling outlet box. 

I. Do not fasten boxes to ceiling support wires or other piping systems. 

J. Support boxes independently of conduit. 

K. Install partitions in boxes as follows: 

1 . Between 277-volt devices, 
2. Between 277-volt light switch devices and 120-volt devices, and 
3. Between either 120-volt or 277-volt devices and low-voltage control switches. 

L. Install a blank cover plate on each outlet box in which no device is installed. 

3.7 FLOOR BOX INSTALLATION 

A. Install floor boxes at locations indicated on the drawings: 
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B. Set height of boxes before concrete is placed so cover will be flush with the 
finished floor surface. 

1. Determine the type and thickness of flooring materials and set height of 
boxes accordingly. 

2. In setting box heights, take into account structural deflection that will 
occur when concrete is placed. 

C. Install devices, covers, and carpet flanges after flooring materials are installed; 
adjust boxes so covers are level and flush with flooring material. 

3.8 PULL AND JUNCTION BOX INSTALLATION 

A. Install pull and junction boxes as shown on the drawings and as required for 
splices, taps, wire pulling, and compliance with regulatory requirements. 

B. Install pull boxes as required to comply with limits on conduit bends and distance 
between pull points in Paragraph 3.3 of this section. 

C. Install indoor pull and junction boxes in accessible locations above accessible 
ceilings and in unfinished spaces. Position boxes so covers can be removed. 
Place boxes to maintain headroom. 

D. Furnish NEMA-rated boxes for flush- or surface-mount based on the following 
enclosure requirements unless otherwise noted in the drawings: 

1. NEMA 1: General indoor use 

a. Control rooms, corridors, stair wells, and conference/work rooms. 

2. NEMA 12: Dust-tight and drip proof 

a. Airlocks and telecommunication rooms. 

3. NEMA 3R: Rain-tight 

a. Locker rooms and general outdoor use. 

4. NEMA 4X: Corrosion-resistant fiberglass enclosure, water-tight, dust
tight, and resistant to oil and coolant seepage. 

E. Install a concrete collar around handholes not placed in sidewalks or pavement. 

3.9 WIREWAY INSTALLATION 

A. Install wireways at locations indicated on the drawings. 

B. Mount plumb and level. 

3.10 SURFACE METAL RACEWAY INSTALLATION 

A. Install surface metal raceway at locations indicated on the drawings. 

8. Use flat-head screws, clips, and straps to fasten raceway channel to surfaces. 

C. Mount plumb and level. 
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3.11 ADJUSTING 

A. Adjust flush-mounted outlets to make front flush with finished floor, wall, or ceiling 
material. 

B. Install knockout closures in unused openings in boxes. 

3.12 CLEANING 

A. Clean interior of boxes to remove dust, debris, and other material. 

B. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

C. Repair damage to paint finishes with matching touch-up coating recommended 
by the manufacturer. 

3.13 FIELD QUALITY CONTROL 

A. Provide final protection and maintain conditions to ensure that coatings and 
finishes are without damage or deterioration at final inspection. 

B. Inspection Points: Provide not less than 2 working days advance notice to the 
LANL STR for the following LANS inspection points. In the notice identify the 
particular areas of the Project for which LANS inspection is requested. Correct 
deficiencies identified during inspections. If the requested LANS inspection does 
not occur within 1 working day of the LANS inspection point, work may proceed. 

1. Underground conduits: After conduits have been installed but before 
concrete-encasement or trench backfilling commences. LANS inspection 
may include, but is not limited to: 

a. Correct conduit material and size, 
b. Proper conduit spacing and supports, 
c. Correct conduit stub-up locations, and 
d. Conduit connection and coupling integrity. 

2. Raceway systems in concrete walls, floors, slabs, and equipment pads: 
After raceways and boxes have been installed but before concrete 
placement commences. LANS inspection may include, but is not limited 
to: 

a. Correct raceway system materials and sizes, 
b. Proper conduit spacing and supports, 
c. Raceway system connection integrity, 
d. Correct conduit stub-up locations, 
e. Correct floor box locations and proper height setting, and 
f. Correct outlet box locations. 

3. Raceway systems in drywall partitions: After raceways and boxes have 
been installed but before drywall installation that would cover the raceway 
system commences. LANS inspection may include, but is not limited to: 

a. Correct raceway system materials and sizes, 
b. Proper supports for raceways and boxes, 
c. Raceway system connection integrity, and 
d. Correct outlet box locations and proper depth setting. 
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4. Raceway systems above ceilings: After raceways and boxes have been 
installed but before ceiling system installation commences. LANS 
inspection may include, but is not limited to: 

a. Correct raceway system materials and sizes, 
b. Proper supports for raceways and boxes, 
c. Raceway system connection integrity, and 
d. Correct outlet box locations and proper depth setting. 

5. Fire-stop installation: After fire-stop system has been installed but before 
covering the installation (with gypsum board etc) commences. LANS 
inspection may include, but is not limited to: 

a. Proper selection and installation of fire-stop system. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Specification 26 0533, Rev. 4, dated 
January 5, 2012. 
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SECTION 26 0536 

CABLE TRAYS FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Metal cable tray and fittings. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

D. Section 26 0548, "Vibration and Seismic Controls for Electrical Systems." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. None. 

1.5 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data: 

a. Submit manufacturer's data on cable tray including, but not limited 
to, types, materials, finishes, rung spacing, inside depths, and 
fitting radii. 

2. Test Reports: Provide results of tests performed or witnessed by an 
independent testing laboratory of the "worst-case" loading conditions 
outlined in this specification and performed in accordance with the latest 
revision of NEMA VE 1, Metal Cable Tray Systems (including test reports 
verifying rung load capacity in accordance with NEMA VE 1, Section 5.4). 

3. Installation Instructions: Indicate application conditions and limitations of 
use stipulated by Product testing agency specified under Regulatory 
Requirements. 

a. Include instructions for storage, handling, protection, examination, 
preparation, and installation of Product. 

1.6 REGULATORY REQUIREMENTS 

A. Conform to requirements of the National Electrical Code (NEC) (NFPA 70) for 
components and installation. 

B. Conform to applicable requirements of NEMA VE 1, Metal Cable Tray Systems 
and NEMA VE 2, Metal Cable Tray Installation Guidelines. 

C. Furnish products listed and labeled by a nationally recognized testing laboratory 
(NRTL) as suitable for purposes specified and shown. 
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1. 7 COORDINATION 

A. Coordinate cable tray, hangers, and accessories with other construction that 
penetrates ceilings or floors, or is supported by them, including light fixtures, 
heating, ventilation, and air conditioning (HVAC) equipment and ductwork, fire
suppression system, and partition assemblies. 

1.8 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, protect, and handle products in accordance to NECA 1, Standard 
Practices for Good Workmanship in Electrical Construction and 
NECNNEMA 105, Standard for Installing Metal Cable Tray Systems. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to Section 01 2500, "Substitution Procedures." 

2.2 METAL CABLE TRAY 

A. Provide metal cable tray and accessories conforming to NEMA VE 1, the NEC 
(NFPA 70), and this section. 

B. Cable tray shall be of types, classes, and sizes indicated on the drawings or 
specified, complete with splice plates, bolts, nuts, and washers for connecting 
units. 

C. Cable tray shall be capable of carrying not less than the following uniformly 
distributed and concentrated loads at the rated support span with a safety factor 
of 1.5 when supported as a simple span and tested per NEMA VE 1 
(Section 5.2). Load and safety factors are applicable to both side rails and rung 
capacities. 

1. 6 and 12 in. widths: 50 lb/linear ft plus a 200-lb load at mid-span. 
2. 18 and 24 in. widths: 75 lb/linear ft plus a 200-lb load at mid-span. 
3. 30 and 36 in. widths: 100 lb/linear ft plus a 200-lb load at mid-span. 

D. Materials and Finish: 

1. Aluminum. Straight section and fitting side rails and rungs extruded from 
aluminum alloy. 

E. Type of Tray System: 

1. Ladder-type trays shall consist of two longitudinal members (side rails) 
with transverse members (rungs) welded to the side rails. Rung spacing 
shall be 6 in. on center. Spacing in radii-used fittings shall not exceed 
9 in. measured at the center of the tray's width. 

F. Tray Dimensions: 

1. Cable tray usable load depth shall be 4 in., minimum, or as noted on the 
drawings. 

2. Straight tray sections shall have side rails fabricated as I-beams or 
C-sections. Supply straight sections in standard 10 ft lengths, except 
where shorter lengths are needed to facilitate tray assembly lengths 
shown on drawings. 
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3. Cable tray width shall be 12 in. or as shown on drawings. 

4. Fittings shall have a minimum inside radius of 24 in. 

G. Use bolted-type splice plates made as indicated below for each tray type. The 
resistance of fixed-splice connections between adjacent sections of tray shall not 
exceed 0.00033 ohms. Splice plate construction shall be such that a splice may 
be located anywhere within the support span without diminishing rated loading 
capacity of the cable tray. 

1. Aluminum Tray. Splice plates shall be made of aluminum alloy with four 
square neck carriage bolts and serrated flange locknuts. Hardware shall 
be zinc plated in accordance with ASTM B 633, Standard Specification for 
Electrodeposited Coatings of Zinc on Iron and Steel, SC1. If aluminum 
cable tray is to be used outdoors, then hardware shall be Type 316 
stainless steel. 

H. Place cable tray supports so that the support spans do not exceed span ratings 
of cable tray sections. 

1. Construct trapeze supports from 12-gauge, steel-formed shape, channel 
members 1-5/8 in. by 1-5/8 in. or 1-5/8 in. by 3-1/4 in. with necessary 
hardware. 

2. Support cable trays installed adjacent to walls on wall-mounted brackets. 

3. Center hung supports shall be manufactured of 12-gauge, 1-5/8-in. by 
1-5/8-in. steel strut with a pipe welded at the middle of the support to 
provide eccentric loading stability. Support shall withstand 700 pounds in 
a 60 percent versus 40 percent eccentric loading condition with a safety 
factor of 3. 

4. Use 1/2-in. (minimum) diameter threaded rods to support trapeze hangers 
and center-hung supports. 

I. Install a warning label with the following message on each cable tray section and 
fitting: 

WARNING: 

DO NOT USE CABLE TRAY AS A WALKWAY LADDER OR SUPPORT. 
USE ONLY AS MECHANICAL SUPPORT FOR CABLES AND TUBING. 

J. Provide barrier strips as indicated on the drawings. Fasten barrier strips into the 
tray with self-drilling screws. 

K. Furnish accessories as shown on the drawings and as required to protect, 
support, and install a cable tray system and associated cables. Accessories 
include section splice plates, expansion plates, blind-end plates, ladder dropouts, 
and barriers. 

L. Manufacturers: Chalfant, Cooper B-Line, Cope, MP Husky. 

2.3 EQUIPMENT GROUNDING CABLE 

A. Provide not smaller than 6 American wire gauge (AWG) bare-stranded, soft
temper copper cable that conforms to ASTM B 8, Standard Specification for 
Concentric-Lay-Stranded Copper Conductors, Harcl, Medium-Hard, or Soft. 
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2.4 CABLE TRAY GROUND CLAMPS 

A. Use NRTL-listed cable tray ground clamps suitable for use with aluminum cable 
tray and copper equipment grounding conductor. 

B. Manufacturer: 0-Z/Gedney "Type CTGC," Crouse-Hinds "TGC40." 

2.5 CABLE TRAY/CONDUIT BONDING CLAMPS 

A. Use NRTL-listed clamps suitable for mechanically connecting and electrically 
bonding conduit to steel or aluminum cable tray. 

B. Manufacturers: Thomas & Betts "6200 Series," and Crouse-Hinds "LCC Series." 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine spaces to receive cable tray for compliance with installation tolerances 
and other conditions affecting performance of the raceway system. Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

3.2 CABLE TRAY INSTALLATION 

A. Install cable tray where indicated on the drawings and according to 
manufacturer's instructions [NECA/NEMA 105 and NEC (NFPA 70)]. Have the 
manufacturer's instructions available at the construction site. 

B. Provide not less than 12 in. of clear space above and to one side of cable trays 
to permit access for installing and maintaining cables. 

C. Align cable trays to be parallel to column lines unless specifically shown 
otherwise on the drawings. 

D. Install supports and seismic anchorage for cable tray as shown on the drawings. 

1. Comply with the manufacturer's installation instructions and the 
requirements of Section 26 0548, "Vibration and Seismic Controls for 
Electrical Systems." 

2. Support cable tray independent of supports for other elements, such as 
pipes, conduits, ceilings, ducts, and equipment enclosures. 

3. Use minimum 1/2-in. threaded rods to support cable tray. 

4. Locate cable tray fitting supports so they meet the strength requirements 
of straight sections. Install fitting supports per NECA/NEMA 105 and in 
accordance with manufacturer's instructions. 

3.3 GROUNDING AND BONDING 

A. Ground and bond cable tray under provisions of Section 26 0526, "Grounding 
and Bonding for Electrical Systems." 

1. Provide electrical continuity between tray components. 

2. Use anti-oxidant compound to prepare aluminum contact surfaces before 
assembly. 

3. Install not smaller than 6 AWG bare copper equipment grounding 
conductor along the entire length of tray; bond to each component using 
cable tray ground clamps. Place grounding conductor on the outside of 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Cable Trays for Electrical Systems 
26 0536-4 

11167 



one cable tray side rail and complete all bonds before placing any cables 
in the cable tray. 

4. Make mechanical and electrical bond connection between conduits and 
cable tray using NRTL-listed cable tray/conduit bonding clamps. 

5. Bond cable tray to telecom grounding bar using 6 AWG copper 
conductors. 

3.4 LABELING 

A. Install red warning labels with 1/2-in. white letters and the following message at 
visible locations 50 ft on centers on all cable trays in environmental or return air 
plenums: 

USE ONLY PLENUM-RATED CABLES IN THIS CABLE TRAY. 

B. Install white labels with 1 /2-in. black letters and the following information at 
visible locations 50 ft on centers on all cable trays: 

1. Maximum cable tray loading depth. 

2. Allowable cable load in pounds per foot based on the as-installed support 
span spacing and structural support capability. 

3.5 FIELD QUALITY CONTROL 

A. Inspect accessible components for cleanliness, mechanical, and electrical 
integrity, and for presence of damage or deterioration before energizing. 

B. After completing installation, cleaning, and testing, touch-up scratches and mars 
on finish to match original finish. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 0536, Rev. 2, dated 
October 1, 2009. 
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SECTION 26 0548 

VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Provide and install, hangers, supports, anchors, concrete bases, and other 
positive fastenings for electrical nonstructural components for which designed 
anchors are shown on the drawings, such that in-service loads and seismic 
forces are safely transferred to the structure and relative seismic displacements 
of supporting structures are adequately accommodated. 

B. Provide vibration isolation for electrical components as specified in this section or 
indicated on the drawings. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 03 3001, "Reinforced Concrete." 

D. Section 03 1534, "Post-Installed Concrete Anchors Purchase - Normal 
Confidence." 

E. Section 07 8400, "Firestopping." 

F. Section 09 9100, "Painting." 

G. Section 13 4800, "Sound, Vibration, and Seismic Control." 

H. Section 26 0529, "Hangers and Supports for Electrical Systems." 

I. Section 26 5100, "Interior Lighting." 

J. Section 26 5200, "Emergency Lighting." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Catalog Data: Submit catalog data for each type of product specified. Include 
information substantiating equivalent corrosion resistance to zinc coated steel of 
alternative treatment, finish, or inherent material characteristic. 

B. Material List: Submit schedule showing manufacturer's figure number, size, 
spacing, features, and application for each required type of hanger, support, 
sleeve, seal, vibration isolator, and fastener to be used. 

C. Test Reports: 

1. Post-Installed Concrete Anchors: Submit an ICC Evaluation Service, Inc 
(ICC-ES) evaluation report stating that the product is compliant with the 
current edition of the IBC and the intended conditions of use. 
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2. Pre-set Concrete Anchors: Submit either of the following: 

a. ICC Evaluation Service, Inc (ICC-ES) evaluation report stating that 
the product is compliant with the current edition of the IBC and the 
intended conditions of use. 

b. Drawing showing use as an approved component in a fixed 
equipment anchorage design that have been approved by an 
agency such as the State of California Office of Statewide Health 
Planning and Development. 

3. Vibration Isolators: Submit either of the following: 

a. ICC Evaluation Service, Inc (ICC-ES) evaluation report stating that 
the product is compliant with the current edition of the IBC and the 
intended conditions of use. 

b. Drawing showing use as an approved component in a fixed 
equipment anchorage design that have been approved by an 
agency such as the State of California Office of Statewide Health 
Planning and Development. 

D. Shop Drawings: Submit shop drawings showing details of vibration isolators, 
supports, and seismic control of the electrical nonstructural components listed 
below. Provide detail drawings along with catalog cuts, templates, and erection 
and installation details, as appropriate, for the components listed below. 
Submittals shall be complete in detail; shall indicate thickness, type, grade, class 
of metal, and dimensions; and shall show construction details, reinforcement, 
anchorage, and installation with relation to the building construction. 

1. Dry transformers that weigh more than 400 pounds. 

1.5 QUALITY ASSURANCE 

A. Furnish and install hangers and supports that conform to the requirements of the 
following codes and standards: 

1. NFPA 70, National Electric Code (NEC) 

2. IBC, International Building Code 

3. ASCE 7, Minimum Design Loads for Buildings and Other Structures 

4. NECA 1, Standard Practices for Good Workmanship in Electrical 
Contracting 

5. Metal Framing Manufacturers Association 

a. MFMA-4, Metal Framing Standards Publication 

b. MFMA-102, Guidelines for the Use of Metal Framing 

B. Where a Nationally Recognized Testing Laboratory (NRTL) has requirements for 
such products, provide products that are NRTL listed and labeled for the 
application, installation condition, and the environment in which installed. 

1.6 NON-SEISMIC HANGERS AND SUPPORTS 

A. Refer to Section 26 0529, "Hangers and Supports for Electrical Systems" for 
hangers and supports for electrical components not identified on the drawings as 
requiring vibration isolators or seismic designed anchors or braces. 
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1.7 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, and protect, and handle products according to NECA 1. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. Refer to Section 13 4800, "Sound, Vibration, and Seismic Control" for general 
seismic control products. 

2.2 SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

B. As is the case with all LANL projects, substitutions are permitted unless noted 
otherwise; however, "approved equal" seismically controlled nonstructural 
components must be reviewed and approved by the design structural-engineer
of-record. 

2.3 COATINGS AND MATERIALS 

A. Furnish products for use indoors that are protected with zinc coating or with 
treatment of equivalent corrosion resistance using approved alternative 
treatment, finish, or inherent material characteristic. 

B. Furnish products for use outdoors or in damp or corrosive indoor locations with 
hot-dip galvanized coating or with treatment of equivalent corrosion resistance 
using approved alternative treatment, finish, or inherent material characteristic. 

2.4 BOLTS 

A. Furnish bolts, anchor rods, washers, and nuts as specified in Section 13 4800, 
"Sound, Vibration, and Seismic Control." 

2.5 PRE-SET CONCRETE INSERTS 

A. Furnish pre-set concrete inserts as shown on the drawings and specified below. 

B. Permissible uses and allowable load capabilities of pre-set concrete inserts shall 
be documented in either of the following two ways: 

1. Have an ICC-ES evaluation report stating that the product is compliant 
with the current edition of the IBC and the intended conditions of use. 

2. Be shown as approved components in fixed equipment anchorage 
designs that have been approved by an agency such as the State of 
California Office of Statewide Health Planning and Development. 

C. Manufacturers: 

1. Continuous inserts for wood forms: B-Line "B221-12" or longer. 

2. Spot inserts for wood forms or metal decks: B-Line "B2500" with "N2500" 
nut, "B2501." 
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2.6 POST-INSTALLED CONCRETE ANCHORS 

A Furnish post-installed concrete anchors as shown on the drawings and specified 
below. Each post-installed anchor shall have an ICC-ES evaluation report 
stating that the product is compliant with the current edition of the IBC and the 
intended conditions of use. 

B. For applications in outdoor, wet, or corrosive locations furnish stainless steel post 
installed anchors. 

C. For Management Level (ML)-3 and ML-4 systems and components furnish 
anchors as follows: 

1. Post-installed expansion, adhesive, and undercut anchors specified in 
Section 03 1534, "Post-Installed Concrete Anchor Purchase - Normal 
Confidence." 

2. Concrete and masonry screw anchors: Heat-treated carbon steel. 
Manufacturer: Simpson Strong-Tie "Titen HD." 

2. 7 BEAM CLAMPS 

A Furnish beam clamps that are NRTL-listed and compliant with Federal 
Specification WW-H-171 E Type 23 or Manufacturers' Standardization Society 
SP-69 and SP-58 Type 23. 

B. Provide beam clamps with a locknut on the setscrew. 

C. Provide NRTL-listed restraining strap for each beam clamp. Strap shall be not 
less than 16 gauge thickness, not less than 1 in. wide, and of sufficient length to 
wrap around the beam flange not less than 1 in. 

2.8 HANGER RODS 

A Furnish mild steel rods that conform to ASTM A 307, Standard Specification for 
Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength. 

B. Furnish rods that are threaded on both ends, threaded on one end, or continuous 
threaded with UNC (coarse) thread pitch. 

2.9 SWAY BRACING MATERIALS 

A Furnish sway bracing materials (e.g. rods, plates, cable, angles) as shown on the 
drawings and specified in Section 13 4800, "Sound, Vibration, and Seismic 
Control." 

2.10 FRAMING CHANNEL SYSTEMS 

A Furnish Li-channel framing systems that conform to MFMA-4 and are fabricated 
using minimum 12-gage steel, with 9/16-in.-diameter holes, from 1-1/2 to 
1-7 /8 in. on center, in the surface opposite the "U" opening. 

B. Furnish fittings and accessories that mate and match with Li-channel and are of 
the same manufacturer. Use two-piece, single bolt type conduit straps on 
Li-channel supports. 

C. Manufacturers: Unistrut, B-Line, Superstrut. 
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2.11 REINFORCED CONCRETE 

A. Refer to Section 03 3001, "Reinforced Concrete." 

B. Furnish housekeeping pad anchors to connect concrete bases to the structural 
floor. 

1. Material: ductile iron. 

2. Anchorage to concrete base: two #3 reinforcing bars 

3. Anchorage to structural floor: post-installed stud-type anchor as specified 
in Section 03 1534, "Post-Installed Concrete Anchors Purchase - Normal 
Confidence" for ML-3 or ML-4 of the component. 

4. Manufacturer: Mason Industries "HPA." 

PART 3 EXECUTION 

3.1 GENERAL 

A. Refer to Section 13 4800, "Sound, Vibration, and Seismic Control" for general 
seismic protection installation requirements. 

B. Install hangers, supports, vibration isolation, and seismic control according to the 
drawings, the requirements in this section, and the requirements of the applicable 
codes. Where overlap exists, the more stringent of the requirements will govern. 

C. Conform to manufacturer's instructions and recommendations for installation of 
hangers, supports, anchors, seismic controls, and vibration isolators. 

D. Do not use wire or perforated strap for permanent electrical supports. 

E. Anchor each item of electrical equipment as shown on the drawings. 

F. Refer to Section 26 5100, "Interior Lighting" for installation requirements for 
interior luminaires. 

G. Refer to Section 26 5200, "Emergency Lighting" for installation requirements for 
emergency luminaires and exit signs. 

3.2 EXAMINATION 

A. Examine surfaces to receive hangers, supports, and seismic control for 
compliance with installation tolerances and other conditions affecting 
performance of the system. Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

3.3 SEISMIC RELATIVE DISPLACEMENTS 

A. Furnish and install flexible joints, fittings, or hangers capable of accommodating 
4 in. of seismic relative displacement for horizontal conduits larger than 2-1/2-in. 
trade size, cable trays, busways, etc. attached on either side of a building 
seismic or expansion joint. 

B. Furnish and install flexible joints, fittings, or hangers capable of accommodating 
4 in. of seismic relative displacement for horizontal conduits larger than 2-1/2-in. 
trade size, cable trays, busways, etc. attached to separate structures. 
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3.4 SLEEVES AND SEALS 

A. Furnish and install and install sleeves in concrete slabs and walls and all other 
fire- rated floors and walls for installation of conduits, cable trays, wireways, 
busways, etc. 

B. Furnish and install sleeves through fire-rated walls or floor construction that 
conform to the requirements in Section 07 8400, "Firestopping." Follow 
manufacturer's instructions to restore original fire rating of wall or slab. 

C. Size sleeves in interior non-fire-rated walls as indicated on the drawings or as 
required to provide clearances that will permit differential movement of conduits, 
cable trays, wireways, busways, etc. without the items striking the pipe sleeve. 

D. Furnish seals for electrical conduit penetrations of slabs on grade and exterior 
walls below grade and where indicated. Tighten sleeve seal screws until sealing 
grommets have expanded to form watertight seal. 

E. Request inspection of firestop installations through the LANL Subcontract 
Technical Representative (STR) both before and after installation of firestop 
materials. 

3.5 SWAY BRACES 

A. Transverse Sway Bracing 

1. Install transverse sway bracing for conduits, cable trays, wireways, 
busways, etc as shown on the drawings. 

B. Longitudinal Sway Bracing 

1. Install longitudinal sway bracing for conduits, cable trays, wireways, 
busways, etc. as shown on the drawings. 

C. Anchor Rods, Angles and Bars 

1. Bolt anchor rods, angles, and bars to either electrical component clamps 
hangers at one end and to cast-in-place concrete or masonry insert, or 
clip angles bolted to the steel structure, on the other end. 

2. Furnish bolts for attachment of anchors as shown. 

3. Rods shall be solid metal or pipe. 

3.6 CONCRETE BASES 

A. Install a reinforced concrete base for each item of floor- mounted electrical 
equipment. 

1. Construct bases as dimensioned and detailed on the drawings. 
2. Make bases not less than 5 in. thick. 
3. Make bases level to within 1 /8 in. per 3-ft distance in any direction. 

B. Anchor each concrete base to the structural floor. 

1. Install housekeeping pad anchors in accordance with the manufacturer's 
instructions. 

2. Attach housekeeping pad anchors to the structural floor using post 
installed concrete anchors as shown on the drawings. 
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3. Attach housekeeping pad anchors to the concrete base reinforcing steel 
using two #3 reinforcing bars per anchor. 

C. Support each switchboard, motor control center and transformers smaller than 
300 kVA on a formed concrete equipment base. 

1. Form concrete equipment bases using framing lumber with form release 
compounds. Refer to Section 03 3001, "Reinforced Concrete." 

2. Construct concrete base not less than 4 in. larger in both directions than 
supported unit. 

3. Install reinforcing as shown on the drawings. Refer to Section 03 3001, 
"Reinforced Concrete." 

4. Place pre-set anchors, conduits, and sleeves using the equipment 
manufacturer's installation template or instructions. Install post-installed 
anchors in accordance with POST-INSTALLED CONCRETE ANCHORS 
article below. 

5. Place concrete and provide a level, steel trowel finish on top; chamfer top 
edges and corners. Refer to Section 03 3001, "Reinforced Concrete." 

D. Cure concrete not less than seven days before installing equipment. 

3.7 POST-INSTALLED CONCRETE ANCHORS 

A. Install post-installed concrete anchors as shown on the drawings. Install and test 
post-installed concrete anchors in accordance with in Section 03 1534, "Post
Installed Concrete Anchors Purchase - Normal Confidence." 

B. Masonry screw anchors: Use in accordance with NECA 1 and the product's 
ICC-ES report conditions of use. 

C. The use of lead-cinch drop-in anchors is not allowed. 

3.8 FASTENING 

A. Refer to Section 13 4800, "Sound, Vibration, and Seismic Control." 

B. Use masonry screw anchors in accordance with the product's ICC-ES report 
conditions of use. 

C. Use beam clamps for fastening to structural metal beams, joists, and purlins. 

1. Install a restraining strap at each beam clamp. Wrap the restraining strap 
around the beam flange not less than 1 in. Where purlins or beams do 
not provide a secure lip for the restraining strap, secure the strap with a 
self-tapping screw or by through-bolting. 

2. Use a locknut on each beam clamp set screw. 

D. Use self-tapping screws or machine bolts, nuts, and washers for fastening to 
metal studs or metal surfaces. 

E. The use of lead-cinch drop in anchors is not allowed. 

F. Torque threaded fasteners as recommended by the manufacturer's instructions. 
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3.9 FRAMING CHANNEL SYSTEMS 

A. Install framing channel systems as detailed on the drawings and in accordance 
with MFMA-103. 

3.10 VIBRATION ISOLATION 

A. Install and adjust vibration isolators as indicated on the drawings in accordance 
with the manufacturer's installation instructions. 

B. Make flexible electrical connections to equipment supported by vibration 
isolators. 

3.11 HANGER RODS 

A. Use minimum 3/8-in.-diameter threaded rod; use larger diameter rod as indicated 
on the drawings, in other sections, or in the supported equipment manufacturer's 
installation instructions. 

B. Install a locknut at every hanger rod connection. 

3.12 PAINTING 

A. Paint exposed hangers and supports to match finish of adjacent surfaces. 

B. Refer to Section 09 9100, "Painting" for materials and installation requirements. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 0548, Rev. 1, dated 
February 14, 2011. 
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SECTION 26 0553 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A Component Identification Tags. 

B. Equipment Nameplates. 

C. Outlet Labels. 

D. Wire Markers. 

E. Voltage Markers. 

F. Warning Signs. 

G. Arc Flash and Shock Hazard Warning Labels. 

H. Working Space Markers. 

I. Underground Warning Tape. 

J. One-Line Diagrams and Operating Instructions. 

1.2 RELATED SECTIONS 

A Section 01 2500, "Substitution Procedures:· 

B. Section 01 4000, "Quality Requirements:· 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References:' 

D. Section 09 9100, "Painting:' 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A Refer to Section 01 4200, ''Abbreviations and Acronyms, Definitions, and 
References:' 

1.4 LANL PERFORMED WORK 

A None. 

1.5 SUBMITTALS 

A Submit the following submittals in accordance with the requirements of Exhibit I: 

1. Catalog Data: 

a. Submit manufacturer's catalog literature for each product. 

2. Schedule: 

a. Submit electrical identification schedule including list of wording, 
symbols, letter size, color coding, tag number, location, and 
function. 

3. Samples: 

a. Submit two samples of each type of printed identification products 
applicable to the Project. 
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b. Submit two nameplates illustrating materials and engraving quality. 

4. Manufacturer's Installation Instructions: 

a. Submit installation instructions, indicating special procedures and 
installation requirements. 

1.6 REGULATORY REQUIREMENTS 

A Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements:' 

B. Conform to requirements of the National Electrical Code (NEC) (NFPA 70); 
Standard for Electrical Safety in the Workplace (NFPA ?OE); and Code of 
Federal Regulations (CFR) "Occupational Safety and Health Standards' 
(29 CFR 1910). 

C. Conform to applicable requirements of the following American National 
Standards Institute, Inc. (ANSI) Standards: 

1. ANSI Z535.1, American National Standard for Safety Colors. 

2. ANSI Z535.2, American National Standard for Environmental and Facility 
Safety Signs. 

3. ANSI Z535.3, American National Standard Criteria for Safety Symbols. 

4. ANSI Z535.4, American National Standard for Product Safety Signs 
and Labels. 

5. ANSI Z535.5, American National Standard for Safety Tags and Barricade 
Tapes (for Temporary Hazards). 

1.7 COORDINATION 

A Coordinate identification names, abbreviations, colors, and other features with 
requirements in the Subcontract documents, shop drawings, and manufacturer's 
wiring diagrams, with those required by codes, standards, and 29 CFR 1910.145. 
Use consistent designations throughout the Project. 

B. Verify electrical equipment designations with the Los Alamos National Laboratory 
(LANL) through the Subcontract Technical Representative. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures:' 

2.2 COMPONENT IDENTIFICATION TAGS 

A Furnish component identification tags as specified below and scheduled on the 
drawings to identify electrical equipment using the system designation, 
equipment identification, technical area number, and building number. 

B. Coordinate electrical component identification tag schedule with final equipment 
identification scheme for the Project. 

C. Provide component identification tags with black letters on yellow background 
with 2 in. by 3 in. dimensions. 
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D. Provide minimum 48-point size lettering. 

E. Provide tags made of one of the following materials: 

1. Type 1 (Indoor Applications Only): 

a. Laminated plastic adhesive tape with machine-printed letters. 
b. Manufacturers: Brother, Seton, and Brady. 

2. Type 2: 

a. Two-ply plastic nameplate with letters engraved through yellow 
surface showing black core. 

b. Provide ultraviolet (UV) stabilized material for outdoor applications. 

c. Manufacturer: Seton Nameplate Corp. 

2.3 EQUIPMENT NAMEPLATES 

A. Furnish equipment nameplates as specified below and scheduled on the 
drawings to indicate the following information: 

1. Category I Nameplates: 

a. Served by Nameplates. Circuit directory information including 
circuit number, equipment identification, location of equipment 
serving the item, and the circuit voltage (e.g., 480Y/277V, 
480V 30, 208Y/120V, 120/240V). 

b. Serves Nameplates. Circuit directory information including circuit 
number, equipment identification, location of equipment served, and 
the circuit voltage (e.g., 480Y/277V, 480V 30, 208Y/120V, 120/240V). 

B. Coordinate equipment nameplate schedule with equipment numbering scheme 
provided by the Subcontract Technical Representative. 

C. Provide nameplates made of one of the following materials: 

1. Type 1 (Indoor Applications Only): 

a. Laminated plastic adhesive tape with machine-printed letters. 
b. Manufacturers: Brother, Seton, and Brady. 

2. Type 2: 

a. Two-ply plates with letters engraved through surface color 
showing core color. 

b. Use UV stabilized material for outdoor applications. 

c. Manufacturer: Seton Nameplate Corp. 

D. Provide 10-point, minimum, size lettering. 

E. Provide colors as follows: 

1. Category I Nameplates-White or black letters on blue background. 

F. Dimensions shall be as follows: 

1. Category I Nameplates-1 in. by 2 1/2 in., minimum. 
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2.4 OUTLET LABELS 

A. Furnish a typewritten or machine-printed label for each switch and receptacle 
outlet indicating circuit number, panelboard, and voltage. 

B. Provide labels of the following materials: 

1. Laminated plastic adhesive tape with machine-printed letters. 
2. Manufacturers: Brother, Seton, and Brady. 

C. Provide black, 10-point, minimum, size lettering on a white background. 

2.5 WIRE MARKERS 

A. Provide wire markers for power, control, instrumentation, alarm, and 
communication circuit wires. 

B. Furnish split sleeve, heat-shrinkable sleeve, or self-laminating adhesive wire 
markers. 

C. Locate a wire marker on each conductor at switchgear, panelboards, pull boxes, 
outlet and junction boxes, and each load connection. 

D. Provide typewritten lettering on wire markers as follows: 

1. Power and Lighting Circuits-As-built branch circuit or feeder circuit 
number. 

2. Control Circuits-As-built control wire number indicated on schematic and 
interconnection diagrams or equipment manufacturer's wiring diagrams. 

E. Manufacturers: LEM Products, Inc., Brady, and Panduit. 

2.6 VOLTAGE MARKERS 

A. Furnish voltage markers for transformers, switchgear, panelboards, starters, 
motor control centers, safety switches, pull boxes, cabinets, and conduits. 

B. Provide flexible, pressure-sensitive, vinyl markers with minimum 1-in. by 4-in. 
orange background and black letters. 

C. Provide voltage markers with lettering indicating the highest voltage present: 

1. 208Y /120 Volt System-208 VOL TS. 
2. 120/240 and 240 Volt System-240 VOLTS. 
3. 480Y/277 and 480 Volt System-480 VOL TS. 
4. 13.2 kV Systems-13200 VOL TS. 
5. Fire Alarm System-FIRE ALARM. 
6. Telephone/Data System-TELEPHONE. 

D. Manufacturers: Electromark and LEM Products, Inc. 

2.7 WIRING SYSTEM COLOR CODE LABELS 

A. In buildings with more than one voltage system, provide wiring system color code 
labels on each panelboard, switchboard, switchgear, and motor control center. 

B. Provide labels with black, 10-point, minimum, size lettering on a white 
background. 
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C. Provide information on labels as follows: 

THIS BUILDING HAS MULTIPLE WIRING SYSTEMS: 

480Y/277V: BROWN, ORANGE, YELLOW, GREY 
208Y/120V: BLACK, RED, BLUE, WHITE 

D. Provide labels of the following materials: 

1. Outdoor labels shall be suitable for a high-UV environment. 

2. Provide machine-produced custom labels printed using a thermal transfer 
process: 

a. Use polyester label stock that is nationally recognized testing 
laboratory (NRTL)-recognized to UL 969, Marking and Labeling 
Systems, and has a high adhesion adhesive back. 

b. Use printing ribbon recommended by the label stock manufacturer. 

3. Use a suitable label-printing machine to generate labels. 

4. Manufacturers: Brother, Seton, and Brady. 

2.8 EMERGENCY SYSTEM IDENTIFICATION 

A. Furnish identification for emergency system generators, transfer switches, 
transformers, switchgear, panelboards, starters, motor control centers, safety 
switches, pull boxes, junction boxes, enclosures, and cabinets as require by the 
NEC (NFPA 70, Article 700). 

B. Provide flexible, pressure-sensitive, vinyl markers with minimum 1-in. by 4-in. 
orange background and black letters indicating "EMERGENCY SYSTEM:' 

2.9 WARNING SIGNS 

A. Furnish warning signs for low-voltage and medium-voltage transformers, 
switchgear, switchboards, panelboards, motor starters, motor control centers, 
safety switches, pull boxes, and cabinets. 

B. Use flexible warning signs that conform to ANSI Z535.4 and 29 CFR 1910 
Danger and Caution specifications. 

C. Provide minimum 2-in. by 4-in. warning signs. 

D. Provide warning signs with format and lettering as follows: 

1. Signal Word-DANGER. 

2. Signal Word Panel Color-Red with safety alert symbol. 

3. Word Message-

a. Keep Out! 
b. Hazardous Voltage Inside. 
c. Will Shock, Burn, or Cause Death. 

4. Safety Symbol-ISO 3864 "lightning bolt' in yellow triangle. 
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E. Materials: 

1. For indoor applications use flexible, pressure-sensitive, polyester base 
with polyester over-laminate. 

2. For outdoor applications use aluminum signs. 

F. Manufacturers: Seton Name Plate Co., Safety Label Solutions, Hazard 
Communication Systems, and Electromark. 

2.10 ARC-FLASH AND SHOCK-HAZARD WARNING LABELS 

A. Furnish arc-flash and shock-hazard warning labels for switchgear, transformers, 
panelboards, industrial control panels, motor controllers (including those 
furnished with mechanical equipment), motor control centers, safety switches, 
and other equipment as required by the NEC (NFPA 70) or Standard for 
Electrical Safety in the Workplace (NFPA ?OE). 

B. Provide warning labels that comply with ANSI Z535.4. Color in top part of 
WARNING sign shall be ANSI "safety orange:' Color in top part of DANGER sign 
shall be red. All lettering on labels shall be black. 

C. Provide either machine-produced custom labels or manually filled-in, pre-printed 
labels similar in design to those below: 

1. Label dimensions shall be approximately 4 in. high by 6 in. wide. 

2. Outdoor labels shall be suitable for a high-UV environment. 

3. Machine-Produced Custom Labels: 

a. Use polyester label stock that is NRTL-recognized to UL 969 and 
has a high-adhesion adhesive back. 

b. Use printing ribbon recommended by the label stock manufacturer. 

c. Use a suitable thermal transfer process label-printing machine to 
generate labels and enter the application-specific information 
indicated in Paragraph 3.2. 

4. Pre-Printed Labels: 

a. Use labels printed on self-adhesive, UV-resistant polyester with 
pressure-sensitive, adhesive back. Provide labels with clear 
polyester overlay film to protect manually-entered information. 

b. Use a black, UV-resistant, industrial permanent marker pen to 
legibly hand letter the application-specific information indicated in 
Paragraph 3.2. 
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0 . Use Arc-Flash and Shock-Hazard Warning Label Design #1 for equipment where 
the calculated arc-flash incident energy does not exceed 33.3 cal/cm2

. See 
Paragraph 3.2 for an explanation of the application-specific information entries on 
the label. 

##inches 

##.#cal/sq cm 

# 

### v 
##inches 

##inches 

#inch 

Equipment l.D.: 

#####A 
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Arc Flash and Shock Hazard. 
Appropriate PPE Required. 

Arc Flash Protection Boundary. (Arc flash hazard analysis 
based on: SWGR-A main circuit breaker set in enerqv-reducinq 
maintenance mode. ) 

Arc flash incident energy at _jfjl.__ inches working distance; 
use AR clothing and PPE with arc rating 2: 120% of the incident 
energy. 

NFPA 70E Hazard/Risk Category PPE for circuit breaker, fused 
switch, starter, or meter switch operation with doors closed and 
covers on. 

Shock Hazard exists when door is open or cover is off. 

Limited Approach Boundary. 

Restricted Approach Boundary1._ Class _M_Gloves, 

Prohibited Approach BoundaryS #### V-Rated Tools. 

JJtttttt!flt ## ####-# Date of Analysis: MMIDDIYYYY . 
Maximum Available Fault Current (RMS symmetrical amperes). 
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E. Use Arc Flash and Shock Hazard Warning Label Design #2 for equipment 
operating at a nominal system voltage of 208Y/120 V and served by a single 
transformer with a rating less than 125 kVA. See Paragraph 3.2 for an 
explanation of the information entries on the label. 

A Fl h d Sh k H re as an oc azar dW arnmg Lb ID a e es1gn #2 

• WARNING 
-

Shock Hazard. 
Appropriate PPE Required. 

• Wear at least leather gloves and safety glasses when operating a circuit 
breaker, fused switch, starter, or meter switch with the equipment covers 
on. 

• Wear at least NFPA 70E Hazard/Risk Category 0 clothing and PPE with 
leather gloves for any tasks performed with the equipment cover open. 

208 v Shock Hazard exists when cover is open. 

42 inches Limited Approach Boundary. 

A void Contact Restricted Approach Boundary }Class _QQ_Gloves, 

A void Contact Prohibited Approach Boundary 1000 V-Rated Tools. 

F. Use Arc-Flash and Shock-Hazard Warning Label Design #3 for equipment where 
the calculated arc-flash incident energy is greater than 33.3 cal/cm2

. See 
Paragraph 3.2 for an explanation of the application-specific information entries on 
the label. 

Lethal Arc Flash and Shock Hazard. 
Ener ized Work Dia nostic or Re air Prohibited. 

f#t. inches Arc Flash Protection Boundary. 

f#t..# cal/sq cm Arc flash incident energy at f#t. inches working distance. 

4 

#f#t. v 
f#t. inches 

f#t. inches 

# inch(es) 

Equipment l.D.: 

f#t. #f#t. A 
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G. Manufacturers: Summit Electric Supply, Seton Name Plate Co., Safety Label 
Solutions, Hazard Communication Systems, Electromark, and Brady. 

2.11 WORKING SPACE FLOOR MARKING 

A. Provide black paint and white paint to mark the NEC (NFPA 70)-required working 
space on the floor at electrical equipment that is likely to require examination, 
adjustment, servicing, or maintenance while energized. 

B. Refer to Section 09 9100, "Painting:' 

2.12 UNDERGROUND WARNING TAPE 

A. Furnish underground warning tape for underground cables, conduits, and duct 
banks. 

B. Use 6-in.-wide, 0.004-in.-thick, polyethylene, underground warning tape; black 
lettering; and the American Public Works Association background colors: 

1. Electric Power or Lighting-Red and 
2. Telephone/Data or Alarm-Orange. 

C. Provide lettering that indicates the type of service buried as follows: 

1. Electric- "CAUTION ELECTRIC LINE BURIED BELOW" 
2. Telephone/Data-"CAUTION TELEPHONE LINE BURIED BELOW" 

D. Manufacturer: Utility Safeguard, LLC. 

2.13 ONE-LINE DIAGRAM CABINET(S) 

A. Provide aluminum framed bulletin board cabinet(s) to display electrical one-line 
diagram(s) plus special operating instructions and emergency procedures as 
required. 

1. Housing-Extruded aluminum with manufacturer's standard outside 
dimensions of approximately 36 in. by 48 in. by 3 in. deep. 

2. Doors-Two sliding 3/16-in. tempered glass doors with ground-in finger 
pulls and flat-key tumbler locks. 

3. Back Panel-Tackable cork. 

4. Finishes-Manufacturer's standard finishes and colors. 

B. Manufacturer: Claridge "Imperial Series:' 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive identification products for compliance with 
installation tolerances and other conditions affecting performance of the 
identification products. Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

3.2 INSTALLATION-GENERAL 

A. Where identification is to be applied to surfaces that require finish, install 
identification after completion of finish work. 
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B. Install labels where indicated and at locations for best convenience of viewing 
without interference with operation and maintenance of equipment. 

1. Coordinate installation of identifying devices with location of access 
panels and doors. 

2. Install identifying devices before installing acoustical ceilings and similar 
concealment. 

C. Install electrical identification products only when ambient temperature and 
humidity conditions for adhesive are within range recommended by the 
manufacturer. 

D. Clean surface where electrical identification product is to be placed. 

E. Use manufacturer's recommended adhesive for engraved tags and nameplates. 

F. Place electrical identification products centered and parallel to equipment lines. 

3.3 COMPONENT IDENTIFICATION TAGS 

A. Install component identification tag (as indicated on the drawings) on the front of 
each piece of electrical equipment including switchgear, transformers, 
switchboards, panelboards, motor control centers, motor controllers, safety 
switches, and enclosed circuit breakers. 

B. Position tags so they can be read from floor or ground. 

3.4 EQUIPMENT NAMEPLATES 

A. Install equipment nameplate or nameplates as indicated on the drawings on the 
front of each piece of electrical equipment including switchgear, transformers, 
switchboards, panelboards, motor control centers, motor controllers, safety 
switches, and enclosed circuit breakers. 

B. Install Category Ill nameplate at the branch circuit breaker that provides alternate 
current power to the fire alarm control panel with wording "WARNING-AC 
POWER TO FIRE ALARM CONTROL PANEL-DO NOT TURN OFF WITHOUT 
AUTHORIZATION." 

C. Circuit directory information Category I nameplates may be omitted from 
equipment which receives an arc-flash and shock-hazard warning label that 
includes the required circuit directory information. 

D. Position nameplates so they can be read from floor or ground. 

3.5 OUTLET LABELS 

A. Install outlet label on outside of device cover for each receptacle outlet and light 
switch. 

3.6 WIRE MARKERS 

A. Install wire markers on power, control, and communication conductors at each 
appearance in locations, such as pull boxes, outlet boxes, junction boxes, 
panelboards, switchgear, motor control centers, controllers, safety switches, 
enclosed circuit breakers, and load connections. 

B. Position markers so they can be read from the front of the enclosure. 
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3.7 VOLTAGE MARKERS 

A. Install voltage markers at the following locations and position markers so they 
can be read from floor or ground: 

1. Front of each medium-voltage transformer. 

2. Front and rear of each free-standing low-voltage switchgear or 
switchboard section. 

3. Front of each low-voltage transformer, panelboard, industrial control 
panel, motor control center, enclosed circuit breaker, safety switch, and 
motor controller enclosure, including those furnished with mechanical 
equipment. 

4. Cover of each pull box containing low- or medium-voltage conductors. 

5. Each 2 in. and larger conduit longer than 6 ft; space markers not more 
than 20 ft on center. 

3.8 WARNING SIGNS 

A. Install warning signs at the following locations and position signs so they can be 
read from floor or ground: 

1. Front of each medium-voltage transformer. 

2. Front and rear of each low-voltage switchgear or switchboard section. 

3. Front of each low-voltage transformer, switchboard, panelboard, industrial 
control panel, motor control center, enclosed circuit breaker, safety 
switch, and motor starter enclosure, including those furnished with 
mechanical equipment. 

4. Cover of each pull box containing exposed low- or medium-voltage 
conductors. 

3.9 ARC-FLASH AND SHOCK-HAZARD WARNING LABELS 

A. Install arc-flash and shock-hazard warning labels at the following locations and 
position signs so they can be read from floor or ground: 

1. Front of each medium-voltage transformer. 

2. Front and rear of each free-standing, low-voltage switchgear or 
switchboard section. 

3. Front of each low-voltage transformer, panelboard, industrial control 
panel, motor control center, enclosed circuit breaker, safety switch, and 
motor controller enclosure, including those furnished with mechanical 
equipment. 

4. Cover of each pull box containing exposed low- or medium-voltage 
conductors. 

B. Enter the following application-specific information in the appropriate Arc-Flash 
and Shock-Hazard Warning Label Design based on the labels provided in 
Section 2.10 of this specification: 

1. Arc-Flash Protection Boundary (e.g., 21.2 in.). 
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2. Basis for the Arc-Flash Hazard Analysis Calculation (e.g., SWGR-B Main 
CB set in energy-reducing maintenance mode). 

3. Arc-Flash Incident Energy (e.g., 4.3 cal/cm2
). 

4. Working Distance (e.g., 18 in.). 

5. Hazard/Risk Category Number for Operations with doors closed and 
covers on (e.g., 0). 

6. System Phase-to-Phase Voltage (e.g., 480 V). 

7. Condition that exposes worker to an electrical shock hazard (e.g., door is 
open or cover is off). 

8. Limited Approach Boundary (e.g., 42 in.). 

9. Restricted Approach Boundary (e.g., 12 in.). 

10. Prohibited Approach Boundary (e.g., 1 in.). 

11. Class for Insulating Gloves (e.g., 00). 

12. Voltage Rating for Insulated or Insulating (e.g., 1000 V). 

13. Maximum Available Fault Current (e.g., 26,350 A). 

14. Equipment ID Code (e.g., 03410-EP-SWBD-A). 

15. Date of Analysis (e.g., 04/06/2011). 

3.10 WORKING SPACE FLOOR MARKERS 

A. Install floor marking paint on the floor at the locations listed below to indicate the 
working space required by the NEC (NFPA 70). 

1. Front of each medium-voltage transformer. 

2. Front and rear of each free-standing, low-voltage switchgear or 
switchboard section. 

3. Front of each low-voltage transformer, switchboard, panelboard, industrial 
control panel, motor control center, enclosed circuit breaker, safety 
switch, variable frequency motor controller, and magnetic motor controller 
enclosure, including those furnished with mechanical equipment. 

4. Any other equipment likely to require examination, adjustment, servicing, 
or maintenance while energized. 

B. Dimensions of working space area shall be as follows: 

1. Width-The greater of the width of the equipment or 30 in. 

2. Depth-

a. 120/240-volt and 208Y /120-volt equipment-3 ft. 

b. 480-volt and 480Y/277-volt equipment with exposed live parts on 
one side of the working space and no live parts on the other side 
of the working space-3-1/2 ft. 

c. 480-volt and 480Y/277-volt equipment with exposed live parts on 
both sides of the working space-4 ft. 
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d. 13,200-volt equipment with exposed live parts on one side of the 
working space and no live parts on the other side of the working 
space-5 ft. 

C. Thoroughly prepare floor surface to receive paint. 

D. Paint the NEC (NFPA 70)-required working space area with alternating 3-in. to 
6-in.-wide black and white diagonal stripes. 

3.11 UNDERGROUND WARNING TAPE 

A. Install underground warning tape in trench above underground conduit, 1 ft below 
ground surface. 

3.12 ONE-LINE DIAGRAM CABINET(S) 

A. Install one-line diagram cabinet(s) in the main electrical room. 

B. Install cabinets in accordance with the manufacturer's instructions. 

C. Install the following documents in the cabinets: 

1. Electrical one-line diagram(s) of system. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 0553, Rev. 2, dated 
May 25, 2011 . 
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SECTION 26 0700 

INDUCTION MOTORS - 500HP AND SMALLER 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. This section includes single- and three-phase induction motors rated 
500 horsepower and smaller and 600 volts and less for application on equipment 
provided under other sections and motors furnished loose to Project. 

8. This section does not address sealed (hermetic type) motor-compressor parts. 

C. This section does not address special-purpose motors such as submersible 
pump motors. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

8. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 01 7839, "Project Record Documents." 

D. Section 26 0813, "Electrical Acceptance Testing." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data: Submit catalog data for each motor furnished loose. 
Indicate nameplate data, standard compliance, electrical ratings and 
characteristics, and physical dimensions, weights, mechanical 
performance data, and support points. 

2. Calculations: Motor selection calculations including brake horsepower of 
the load, ambient temperature range at the motor location, and 
characteristics of moving air stream (if any) at the motor location. 

3. Certification: Submit certification that motors meet specified 
performance, efficiency, and selection requirements. 

4. Test Reports: Indicate procedures and results for specified factory 
testing. 

5. Installation instructions including handling, storage, setting, mechanical 
connections, lubrication, wiring, and testing. 

6. Operation and maintenance data: 

a. Operation data including instructions for safe operating 
procedures. 

b. Maintenance data including assembly drawings, bearing data with 
replacement sizes, and lubrication instructions. 
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1.5 QUALITY ASSURANCE 

A. Comply with the National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

B. Motors shall be listed and labeled by a nationally recognized testing laboratory 
(NRTL) to the following standards as applicable to the intended use, installation 
condition, and the environment in which installed: 

1. UL 1004-1, Standard for Rotating Electrical Machines - General Requirements. 
2. UL 1004-2, Standard for Impedance Protected Motors. 
3. UL 1004-3, Standard for Thermally Protected Motors. 
4. UL 1004-5, Standard for Fire Pump Motors. 
5. UL 1004-8, Standard for Inverter Duty Motors. 

1.6 SERVICE CONDITIONS 

A. Motors shall perform satisfactorily in the following service conditions: 

1. Elevation: 7,500 ft above sea level. 
2. Maximum ambient temperature: 104 °F. 
3. Minimum ambient temperature: -20 °F. 
4. 24-hour average temperature: not exceeding 86 °F. 
5. Maximum solar heat gain: 11 O W/ft2. 

1. 7 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, protect, and handle products according to NECA 1, Standard 
Practices for Good Workmanship in Electrical Construction (ANSI) and 
NECA 230, Standard for Selecting, Installing, and Maintaining Electric Motors 
and Motor Controllers (ANSI). 

B. Upon delivery of motors to site, inspect thoroughly for damage. 

C. Store, protect and handle motors following manufacturer's instructions. Provide 
slings and spreader bars as required. Lift only with lugs provided. Do not lift 
motors using shaft as an attachment point. 

D. Protect products from weather and moisture by covering with plastic or canvas 
and by maintaining heating within enclosure. 

E. For extended outdoor storage, remove motors from equipment and store 
separately. 

1.8 PROJECT RECORD DOCUMENTS 

A. Submit the following in accordance with Section 01 7839, "Project Record 
Documents": 

1. Report of field tests showing compliance with and field quality control 
specified in PART 3 of this section. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted, follow Section 01 2500, "Substitution 
Procedures." 
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2.2 MANUFACTURERS 

A. Baldor. 

B. Emerson Motors. 

C. GE Motors. 

D. Siemens. 

E. TECO-Westinghouse. 

2.3 GENERAL CONSTRUCTION AND REQUIREMENTS 

A. Motors less than 250 watts for general applications may be equipment 
manufacturer's standard product and need not conform to these specifications. 

B. Provide NRTL-listed motors with electrical and mechanical performance in 
accordance with NEMA MG-1, Motors and Generators, unless specified 
otherwise in this section. 

C. Electrical Service: 

1. 3/4 horsepower and smaller: single phase, 60 Hz motors, voltage as 
indicated on the drawings. 

2. Greater than 3/4 horsepower: 3-phase, 60 Hz motors, voltage as 
indicated on the drawings. 

D. Enclosure 

E. 

1. For clean, dry, indoor locations furnish open drip-proof type motors. 

2. For unfiltered air stream locations in manufacturer assembled equipment 
furnish either totally enclosed non-ventilated (TENV) or totally enclosed 
fan-cooled (TEFC) type motors. 

3. For damp locations furnish totally enclosed fan-cooled (TEFC) type 
motors. 

4. For outdoor locations furnish totally enclosed fan-cooled (TEFC) severe 
duty type motors that conform to IEEE Std 841, IEEE Standard for 
Petroleum and Chemical Industry-Premium-Efficiency, Severe-Duty, 
Totally Enclosed Fan-Cooled (TEFC) Squirrel Cage Induction Motors-Up 
to and Including 370 kW (500 hp). 

Rating 

1. Motors shall be rated on a continuous-duty basis. The output rating shall 
be available at the shaft at the specified speed, frequency and voltage. 

2. De-rate motors for operation at 7500 feet altitude in accordance with 
NEMA MG-1. Do not use motor service factor to compensate for altitude. 
Refer to Paragraph 2.7G table below. 

F. Nameplates: 

1. Each motor shall have a stainless steel nameplate indicating information 
required by the NEC (NFPA 70) and NEMA MG-1. 

2. Additional nameplate information may be required by other paragraphs in 
this section. 

3. Attach nameplates to motor frame with stainless steel fasteners. 
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G. Wiring Terminations: 

1. Terminal lugs shall match branch circuit conductor quantities, sizes, and 
materials indicated. Enclose terminal lugs in a terminal box sized to the 
NEC (NFPA 70), and threaded for conduit. 

2. For fractional horsepower motors where connection is made directly, 
provide conduit connection in end frame. 

3. There shall be a frame grounding screw or lug inside terminal cover or 
terminal box. 

H. Motors shall meet NEMA MG-1 noise level standards. 

2.4 SINGLE PHASE POWER - SPLIT PHASE MOTORS 

A. Use single-phase power, split phase motors for applications less than 1/4 brake 
horsepower. 

B. Split phase motors shall have the following characteristics: 

1. Starting Torque. Less than 150 percent of full load torque. 

2. Starting Current. Up to seven times full load current. 

3. Breakdown Torque. Approximately 200 percent of full load torque. 

4. Insulation. Class A (50 °C temperature rise) or better. 

5. Service Factor. Minimum of 1.35 for drip-proof motors and 1.0 for 
enclosed motors. 

6. Bearings. Pre-lubricated ball bearings. 

2.5 SINGLE PHASE POWER - PERMANENT-SPLIT CAPACITOR MOTORS 

A. Use single-phase power, permanent split capacitor motors for shaft-mounted 
fans or blowers 3/4 brake horsepower and smaller. 

B. Permanent split capacitor motors shall have the following characteristics: 

1. Starting Torque. Exceeding 1 /4 of full load torque. 

2. Starting Current. Up to six times full load current. 

3. Multiple Speed. Through tapped windings. 

4. Insulation. Class A (50 °C temperature rise) or better. 

5. Service Factor. 1.0. 

6. Bearings. Pre-lubricated ball or sleeve bearings. 

7. Integral Protection. Automatic reset overload protector. 

2.6 SINGLE PHASE POWER - CAPACITOR START MOTORS 

A. Use single-phase power, capacitor start motors for applications 1 /4 brake 
horsepower through 3/4 brake horsepower. 

B. Capacitor start motors shall have the following characteristics: 

1. Starting Torque. Three times full load torque. 

2. Starting Current. Less than five times full load current. 
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3. Pull-up Torque. Up to 350 percent of full load torque. 

4. Breakdown Torque. Approximately 250 percent of full load torque. 

5. Motors. Capacitor in series with starting winding. Provide capacitor
start/capacitor-run motors with two capacitors in parallel with run 
capacitor remaining in circuit at operating speeds. 

6. Insulation. Class A (50 °C temperature rise) or better. 

7. Service Factor: Minimum of 1.25 for drip-proof motors and 1.0 for 
enclosed motors. 

8. Bearings. Pre-lubricated ball bearings. 

2.7 THREE PHASE POWER - SQUIRREL CAGE MOTORS 

A. Use 3-phase power, squirrel cage induction motors for applications more than 
3/4 brake horsepower 

B. 3-phase power, squirrel cage motors shall have the following characteristics: 

1. Starting Torque. NEMA Design B characteristics. 

2. Locked Rotor Current. NEMA Design B characteristics. 

3. Power Output, Locked Rotor Torque, Breakdown or Pull-Out Torque. 
NEMA Design B characteristics. 

4. Design, Construction, Testing, and Performance. Conform to 
NEMA MG-1 for Design B motors. 

5. Insulation System. NEMA Class F or better. 

6. Service Factor. 1.15 minimum. 

C. Test motors in accordance with NEMA MG-1-12 and IEEE Std 112, IEEE 
Standard Test Procedure for Polyphase Induction Motors and Generators. Each 
motor shall receive a routine commercial test to verify freedom from electrical or 
mechanical defects. Provide prototype test reports for each rating. 

D. Motors shall be NEMA Standard T-Frames of steel, aluminum, or cast iron with 
end brackets of cast iron or aluminum with steel inserts. 

E. Motors shall have grease lubricated anti-friction ball bearings, with housings 
equipped with provision for re-lubrication, 

1. The bearings shall have a rated L-10 fatigue life per ANSl/ABMA 9, Load 
Ratings and Fatigue Life for Ball Bearings, of 150,000 hours for direct
coupled applications and 50,000 hours for belted applications minimum. 
Belted rating shall be based on radial loads and pulley sizes called out in 
NEMA MG-1. The calculation will be determined from the pulley 
centerline being at the end of the motor shaft. 

2. Bearing cavities and greasing passages shall be thoroughly cleaned of all 
debris before lubricating. Motors shall be lubricated at the factory with 
Exxon Mobil Polyrex EM grease, or equal. 

3. Stamp ANSl/ABMA bearing identification number on motor nameplate. 

F. For belted applications, provide an adjustable sliding base; for applications above 
10 horsepower, sliding base shall have two adjusting bolts. 
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G. General purpose, single-speed motors shall be NEMA Premium labeled motors 
or motors with full-load nominal efficiency not less than that tabulated below 
when tested in accordance with IEEE Std 112, Subclause 6.4, Method 8. 

Nominal Full-Load Efficiency 

Number of Poles I Synchronous Speed, RPM 

Motor HP ODP Motors TEFC Motors 

2 4 6 2 4 6 
3600 1800 1200 3600 1800 1200 

1 77.0 85.5 82.5 77.0 85.5 82.5 

1.5 84.0 86.5 86.5 84.0 86.5 87.5 

2 85.5 86.5 87.5 85.5 86.5 88.5 

3 85.5 89.5 88.5 86.5 89.5 89.5 

5 86.5 89.5 89.5 88.5 89.5 89.5 

7.5 88.5 91.0 90.2 89.5 91.7 91.0 

10 89.5 91.7 91.7 90.2 91.7 91.0 

15 90.2 93.0 91.7 91.0 92.4 91.7 

20 91.0 93.0 92.4 91.0 93.0 91.7 

25 91.7 93.6 93.0 91.7 93.6 93.0 

30 91.7 94.1 93.6 91.7 93.6 93.0 

40 92.4 94.1 94.1 92.4 94.1 94.1 

50 93.0 94.5 94.1 93.0 94.5 94.1 

60 93.6 95.0 94.5 93.6 95.0 94.5 

75 93.6 95.0 94.5 93.6 95.4 94.5 

100 93.6 95.4 95.0 94.1 95.4 95.0 

H. Do not select motors to operate continuously above rated load in the service 
factor area. 

I. De-rate motors for operation at 7 ,500 ft altitude in accordance with the following 
table, taking into consideration the ambient temperature of the motor 
environment. Select motor based on 104 °F ambient temperature unless motor 
is in a moving air stream when operating. 

Motor Nameplate 
(hp) 

0 

1 

1.5 

2 

3 

5 

7.5 

10 

15 
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Maximum Motor Shaft Load(a) (bhp) 

81.1 85 

1.00 0.98 

1.50 1.47 

2.00 1.96 

3.00 2.93 

5.00 4.89 

7.50 7.34 

10.0 9.78 

15.0 14.7 

Ambient Temperaturelb, c, dl 
(oF) 

90 95 100 104(e) 

0.95 0.92 0.89 0.87 

1.43 1.38 1.34 1.31 

1.90 1.85 1.79 1.75 

2.85 2.77 2.68 2.62 

4.75 4.61 4.47 4.36 

7.13 6.92 6.71 6.55 

9.51 9.23 8.95 8.73 

14.3 13.8 13.4 13.1 
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Maximum Motor Shaft Load181 (bhp) 

Motor Nameplate Ambient Temperature<b, c, dl 

(hp) (oF) 

20 20.0 19.6 19.0 18.5 17.9 17.5 

25 25.0 24.5 23.8 23.1 22.4 21.8 

30 30.0 29.3 28.5 27.7 26.8 26.2 

40 40.0 39.1 38.0 36.9 35.8 34.9 

50 50.0 48.9 47.5 46.1 44.7 43.6 

60 60.0 58.7 57.0 55.4 53.7 52.4 

75 75.0 73.4 71.3 69.2 67.1 65.5 

100 100 97.8 95.1 92.3 89.5 87.3 

(a)Motor selection criteria developed from temperature rise considerations in NEMA MG-1-2003, 
clauses 12.43, 12.51, and 14.4. 
(b)Select motor based on 104 °F ambient temperature unless motor is in a moving air stream 
when operating. 
(c)Document selection of an ambient temperature lower than 90 °F. 
(dloo not extrapolate to ambient temperatures below 81 .1 or above 104 °F. If the ambient 
temperature is outside the 81.1 to 104 °F range, refer to NEMA MG-1 and/or the motor 
manufacturer for guidance. 
<
0 l1f ambient temperature exceeds 104 °F, select motor with greater nameplate hp rating in 
accordance with NEMA MG-1. 

J. Where indicated on drawings, provide motors suitable for use with adjustable 
frequency controllers as follows: 

1. Provide motors that comply with Part 31 of NEMA MG-1 for use with 
pulse width modulation (PWM) adjustable frequency AC controllers. 

2. Provide motors that comply with Part 30 or 31 of NEMA MG-1 for use with 
six step adjustable frequency controllers. 

K. For motor Frame Sizes 254T and larger provide three positive thermal coefficient 
(PTC) thermistors imbedded in motor windings and epoxy encapsulated solid 
state control relay for wiring into motor starter. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive motors for compliance with installation tolerances 
and other conditions affecting performance of the control system. Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install motors and accessories in accordance with manufacturer's instructions 
and NECA 230; have manufacturer's installation instructions available at the 
construction site. 

B. Remove any slushing compound on shaft or other parts using a petroleum-type 
solvent. 

C. Remove shaft shipping braces after motor is placed in its final location. 

D. Install motor securely on firm, level foundation. 
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E. Install shaft coupling or sheave in accordance with manufacturer's instructions. 
Do not modify motor shaft to accommodate coupling or sheave. 

F. Align the motor shaft with the load shaft. Meet the most stringent of the motor 
manufacturer's requirements for shaft alignment, the driven equipment 
manufacturer's requirements for shaft alignment, or the following requirements 
for shaft alignment. The minimum acceptable criteria for motor installation and 
shaft alignment for motors 10 horsepower and larger are as follows: 

1. Load and motor casing distortion (soft foot): Not more than 0.002 in. 
(0.0508 mm) at each foot. Use stainless steel pre-stamped shims as 
required in bringing soft foot within acceptable limits. 

2. Load and motor shaft runout: Not more than 0.001 in.. If load shaft 
exceeds criteria contact the LANL Subcontract Technical Representative 
(STR). If motor shaft runout exceeds criteria, replace the motor. 

3. Alignment tolerances for coupled shafts with short couplings: 

Speed, SHAFT OFFSET ANGULARITY/GAP 
rpm At center, inch (mm) lnch/10 inches (mm/254 mm) 
600 0.005 (0.1270) 0.010 (0.2540) 
900 0.003 (0.0762) 0.007 (0.1778) 
1200 0.0025 (0.0635) 0.005 (0.1270) 

1800 0.002 (0.0508) 0.003 (0.0762) 
3600 0.001 (0.0254) 0.002 (0.0508) 
7200 0.0005 (0.0127) 0.001 (0.0254) 

4. Alignment tolerances for coupled shafts having couplings with spacers: 

Speed, SHAFT OFFSET 
rpm Per inch (25.4 mm) of spacer length 
600 0.0018 (0.0457) 
900 0.0012 (0.0305) 

1200 0.0009 (0.0229) 
1800 0.0006 (0.0152) 
3600 0.0003 (0.0076) 
7200 0.00015 (0.0038) 

G. For belt driven loads use string or straight edge alignment of pulley grooves to 
minimize offset, angle, and twist so belts are not distorted. Verify roundness of 
pulleys; replace pulleys with total indicator runout exceeding 0.005 in. Set belt 
tension as low as possible. 

H. Verify that line voltage and phases agree with motor nameplate. 

I. Ground motors according to manufacturer's instructions and the requirements in 
Section 26 0526, "Grounding and Bonding for Electrical Systems." 

J. Make electrical connections to motors using materials and methods specified in 
Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables" and 
Section 26 0533, "Raceways and Boxes for Electrical Systems." Use flexible 
conduits, 2 ft minimum lengths, for connections to motor. Use motor lead 
splicing kits to insulate and seal connections to leads. 
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E. Setup parameters required for the meter shall be stored in non-volatile memory 
and retained in the event of a control power interruption. Any battery used to 
provide non-volatile memory must be serviceable from the front of the meter. 

F. The meter shall display the following metered values on a faceplate 
alphanumeric readout and shall auto range between Units, Kilo-Units, and Mega
Units. The information shall be also available at a remote computer through a 
communications network: 

1. Real-time readings (accuracy expressed as percent of reading) 

a. Current - (Plus or minus 0.075 percent accuracy plus 
0.025 percent full scale) true RMS 

1) Phases A, 8, and C. 

b. Voltage - (Plus or minus 0.075 percent accuracy plus 
0.025 percent full scale) true RMS 

1) Phases A-8, 8-C, C-A and 
2) Phases A-N, 8-N, C-N. 

c. Power- (Plus or minus 0.15 percent accuracy plus 0.025 percent 
full scale) true RMS 

1) Real (watts); 
2) Reactive (vars); 
3) Apparent (VA); and 
4) Phases A, 8, C, and 3-phase total. 

d. Frequency - (Plus or minus 0.01 Hz) 45 to 67 Hz. 

e. Power Factor - (Plus or minus 0.002 percent accuracy) 

1) 3-phase total. 

f. Individual Harmonics - magnitude and angle. 

g. Percent THO - Current 

1) Phases A, 8, and C. 

h. Percent THO - Voltage 

1) Phases A-8, 8-C, C-A and 
2) Phases A-N, 8-N, C-N. 

2. Energy Readings (accuracy expressed as percent of reading): 

a. Real (kWh) - (Plus or minus 0.5 percent accuracy) 

1) 3-phase total. 

b. Apparent (kVAh)- (Plus or minus 0.5 percent accuracy) 

1) 3-phase total. 

3. Demand Readings: 

a. Current (amperes) -

1) Present and 
2) Peak. 
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1.6 REGULATORY REQUIREMENTS 

A. Conform to requirements of the National Electrical Code (NEC) (NFPA 70). 

B. Conform to requirements of ANSI C12.1, American National Standard Code for 
Electricity Metering. 

C. Furnish products listed and labeled by a nationally recognized testing laboratory 
(NRTL) as suitable for purposes specified and shown. 

1.7 COORDINATION 

A. Coordinate installation of metering components in the service entrance 
switchboards and motor control centers. 

B. Coordinate the features of the meter and associated instrument transformers with 
the ratings and characteristics of the circuit to be metered. 

C. Coordinate connection of meter KYZ pulse output with Section 25 5000, 
"Integrated Automated Facility Controls" with the controls Subcontractor. 

D. Provide not less than 14 working days notice to LANL STR to arrange for LANL 
Utilities to inspect, program, and test the meter prior to Project final inspection. 

1.8 EXTRA MATERIALS 

A. Furnish one spare for every five installed fuses, but not less than one set of three 
of each size and type. 

1.9 RECEIVING, STORING AND PROTECTING 

A. Receive, store, and protect, and handle products according to NECA 1, Standard 
Practices for Good Workmanship in Electrical Construction. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to Section 01 2500, "Substitution Procedures." 

2.2 DIGITAL ELECTRICAL POWER METER 

A. Provide a digital electrical power meter as indicated on the drawings for three
phase services rated 800 amperes or less. Meter shall meet the following 
standards: 

1. Be NRTL listed to UL 508, Industrial Control Equipment. 

2. Meet requirements of ANSI C12.16, American National Standard for 
Solid-State Electricity Meters. 

3. Meet NEMA C12.20, Electricity Meters 0.2 and 0.5 Accuracy Classes, 
class 0.5S for energy revenue metering. 

B. The meter shall sample current and voltage signals at a rate high enough to 
provide true-RMS metering accurate beyond the 301

h harmonic. 

C. The meter shall be rated for an operating temperature range of minus 25 to 70 °C 

D. Meter shall have a current input withstand rating of 15 amperes continuous, 
50 amperes for 10 seconds per hour and 500 amperes for 1 second per hour. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 26 2713 

ELECTRICITY METERING 

A. Digital electrical power meter. 

B. Test switches. 

C. Instrument transformers. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 26 2416 "Panelboards." 

D. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

E. Section 26 0553, '1dentification for Electrical Systems." 

F. Section 25 5000, "Integrated Automated Facility Controls" 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. LANL Utilities will inspect, test, program, and adjust the meter, meter wiring, 
Ethernet communication wiring, and Ethernet communications interface. 

B. LANL ES-DE Process and Automation Team will inspect and test the RS-485 
communication wiring and communications interface. 

1.5 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog data and manufacturer's technical data, including data proving 
that materials comply with specified requirements. Provide catalog 
sheets showing ratings, dimensions, and enclosure details. 

2. Installation instructions indicating application conditions and limitations of 
use stipulated by Product testing agency specified under Regulatory 
Requirements. Include instructions for storage, handling, protection, 
examination, preparation, installation, and starting of Product. 

3. Shop drawing of installation in panelboards. 

4. Wiring diagram showing connection of meter and display modules, 
instrument transformers, test switches, potential fuses, and 
communications circuits. 

5. Operation and maintenance instructions. 
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3.3 FIELD QUALITY CONTROL 

A. Perform the following inspections for all field installed motors: 

1. Verify that motor nameplate data agrees with drawings and 
Specifications. 

2. Inspect physical and mechanical condition of motor. 

3. Verify that motor is properly anchored. 

4. Verify that motor is properly grounded. 

5. Verify that the area around motor fan cooling air inlets is free of debris 
that could be drawn into motor or motor fan during operation. 

6. Verify that motor is lubricated in accordance with manufacturer's 
instructions. 

7. Before energizing, turn motor shaft by hand to verify free rotation. 

B. Perform the following inspections and tests for all field installed motors 10 hp and 
larger: 

1. Verify the tightness of accessible bolted electrical connections with a 
calibrated torque-wrench. 

2. Check electrical connections for high resistance using a low-resistance 
ohmmeter; investigate any values that deviate from similar connections 
by more than 50 percent. 

3. Perform insulation-resistance tests in accordance with IEEE St 43; 
investigate if stator phase-to-phase resistance values deviate by more 
than 10 percent. 

4. Before energizing motor with driven equipment, verify proper alignment of 
motor shaft with load shaft. 

5. Verify proper rotation direction as required by the load. 

C. Keep records of inspections and tests for each motor; submit them to the LANL 
STR. 

D. Coordinate inspections and tests with those required by Section 26 0813, 
"Electrical Acceptance Testing." 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 0700, Rev. 2, dated 
June 29, 2010. 
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PART 1 GENERAL 

SECTION 26 0813 

ELECTRICAL ACCEPTANCE TESTING 

1.1 SECTION INCLUDES 

A. Provide the services of a qualified Electrical Testing Agency (ETA) to perform the 
functions described below: 

1. Pre-functional tests, inspections, and system functional tests of certain 
electrical systems, equipment, components, and material (SSCs) installed 
under the scope of this Project; refer to PART 3 of this section. 

2. System functional tests after completion of Pre-functional tests on certain 
electrical SSCs installed under the scope of this Project. 

3. The following power system studies based on the installed electrical 
SS Cs: 

a. Final short circuit study, 
b. Final coordination study, 
c. Arc-flash hazard analysis, and 
d. Load flow study. 

1.2 RELATED SECTIONS 

A. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

B. Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables." 

C. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

D. Section 26 2416, "Panelboards." 

E. Section 26 2419, "Motor Control Centers." 

F. Section 26 2713, "Electricity Metering." 

G. Section 26 2816, "Enclosed Switches and Circuit Breakers." 

H. Section 26 2913, "Enclosed Controllers." 

I. Section 26 2923, "Variable Frequency Motor Controllers." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. None. 

1.5 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Certifications: 

1. Submit name and qualifications of the ETA. 

2. Submit quality assurance program of the ETA. 
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3. Submit instrument calibration program of the ETA. 

4. Submit electrical safety program of the ETA. 

5. Submit name and qualifications of the lead engineer or engineering 
technician performing the required testing services. Include a list of three 
comparable jobs performed by the individual with specific names and 
telephone numbers for reference. 

B. Test Plans: Submit pre-functional and system functional test plans for each item 
of equipment or system to be field tested at least 45 days prior to planned testing 
date. Include applicable procedures, forms, and lists of test equipment. Do not 
perform testing until test plan and procedures have been approved. 

C. Test Reports: Submit certified copies of inspection reports, test reports, and 
system functional tests. Reports shall include certification of compliance with 
specified requirements including test instrument calibration, identification of 
deficiencies, and recommendation of corrective action when appropriate. Type 
and neatly bind test reports to form a part of the final record. Submit test report 
not more than 10 days after each test is completed. 

D. Calculations: Submit certified copies of power system studies listed below. 
Calculations shall include certification of compliance with specified requirements, 
identify deficiencies, and recommend corrective action when appropriate. Type 
and neatly bind Calculations to form a part of the final record. Submit power 
system studies in paper format and also in electronic format transmitted on a CD
ROM. 

1. Final short circuit study, 
2. Final coordination study, 
3. Arc-flash hazard analysis, and 
4. Load flow study. 

1.6 REGULATORY REQUIREMENTS 

A. Make inspections and tests in accordance with the following codes and 
standards: 

1. lnterNational Electrical Testing Association (NETA) ATS-[current edition], 
Acceptance Testing Specifications (ANSI). NETA ATS forms a part of 
this specification to the extent referenced. 

2. National Fire Protection Association (NFPA): 

a. NFPA 70, National Electrical Code (NEC). 

b. NFPA 708, Recommended Practice for Electrical Equipment 
Maintenance. 

c. NFPA ?OE, Standard for Electrical Safety in the Workplace. 

3. Institute of Electrical and Electronics Engineers (IEEE): 

a. 

b. 

c. 
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4. Los Alamos National Laboratory (LANL): 

a. ISO 101-3 (P 101-3), Lockout/Tagout for Hazardous Energy 
Control. 

b. ISO 101-13 (P 101-13), Electrical Safety Program. 

c. AP-341-502, Management Level Determination. 

1. 7 QUALITY ASSURANCE 

A. The ETA shall be an independent testing organization which shall function as an 
unbiased testing authority, professionally independent of the manufacturers, 
suppliers, and installers of the equipment or systems to be evaluated. 

B. The ETA shall be regularly engaged in the testing of electrical equipment 
devices, installations, and systems. 

C. The ETA shall have a documented quality assurance program, documented 
inspection and test and procedures, and a documented electrical safety program. 

0. The ETA shall have successfully completed not less than five acceptance testing, 
inspection and calibration projects of similar scope to this project. 

E. The ETA shall have a calibration program, and test instruments used shall be 
calibrated in accordance with NETA A TS. 

F. Each ETA technician performing testing, inspection, calibration, and adjustments 
shall be a "qualified person" as defined by NFPA 70E and the NEC. 

1. Technicians performing these electrical tests and inspections shall be 
trained and experienced concerning the apparatus and systems being 
evaluated. 

2. Technicians shall be capable of conducting the tests in a safe manner 
with complete knowledge of the hazards involved and the appropriate 
safety-related work practices. 

3. Technicians shall be qualified to evaluate the test data and make a 
judgment on the serviceability of the specific equipment. 

G. Testing, inspection, calibration, and adjustments shall be performed or supervised 
on the Project site by an ETA employee with the following minimum qualifications: 

1. A minimum of 5 years' experience inspecting, testing, and calibrating 
electrical distribution and generation equipment, systems, and devices, and 

2. One of the following certifications/registrations: 

a. An engineering technician certified to at least Level Ill in 
accordance with ANSI/NETA ETT Standard for Certification of 
Electrical Testing Technicians (ANSI), or 

b. An engineering technician certified to at least the NICET ET-grade 
in Electrical Testing Engineering Technology, or 

c. Only applicable to ML-3 and ML-4 SSCs, as determined by LANL 
AP-341-502: An engineering technician certified by the ETA's 
internal training/qualification program. As part of the submittal of 
qualifications, ETA must provide material demonstrating that its 
certification program is at least equivalent to ANSI/NETA ETT 
Level Ill and that the on-site technician's training and certification 
is up to date. 
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1.8 COORDINATION 

A. Schedule the project to allow adequate time for electrical pre-functional testing 
BEFORE equipment or system is energized. 

1. Notify the ETA when equipment becomes available for inspections and 
pre-functional/functional tests. 

2. Coordinate work to expedite inspections and tests. 

B. Notify the LANL Subcontract Technical Representative (STR) at least 14 days in 
advance scheduled pre-functional tests, inspections, and system functional tests. 

1. Notify the LANL STR again approximately 24 hours before start of testing. 

2. The LANL STR will arrange for witnessing of the tests and inspections by 
appropriate LANL personnel when required by the Test & Inspection Plan, 
the applicable codes and consensus Standards or when deemed 
appropriate by the LANL Design Authority. 

PART 2 PRODUCTS 

A. Not Used. 

PART 3 EXECUTION 

3.1 GENERAL 

A. Perform the installation insulation-resistance, continuity, and rotation tests for 
electrical SSCs described in each section of these specifications before, and in 
addition to, tests performed by the ETA that are specified in this section. 

B. Supply suitable and stable electrical power, adequate lighting, and heating or 
ventilation as required at each test site for the ETA to perform the specified 
acceptance testing. 

C. Supply one set of the following to ETA prior to the performance of any final 
testing: 

1. Preliminary short-circuit analysis; 

2. Preliminary coordination study and protective device setting table; 

3. Complete set of electrical drawings, specifications, and any pertinent 
Change Orders; 

4. Approved construction submittal documents for material and equipment; 

5. Site-specific hazard notification and safety training; and 

6. Other information necessary for a safe and accurate test and inspection 
of the system. 

3.2 INSPECTION AND TEST PROCEDURES 

A. The ETA shall perform the pre-functional tests and inspections. 

B. The ETA shall use test methods, follow procedures, and evaluate test values in 
accordance with the applicable sections of the NETA ATS, the manufacturer's 
recommendations, and each applicable specification section. 

C. Tests identified as optional in NETA ATS are not required unless specified. 
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D. Place equipment in service only after completion of required tests and evaluation 
of the test results. 

E. The ETA shall perform acceptance tests and inspections on electrical SSCs as 
identified in the following paragraphs. Perform tests and inspections as specified 
in the applicable clauses of the NETA A TS and as modified by the following 
paragraphs: 

1. Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables": 

a. Test low-voltage conductors using the graded approach indicated 
in Table 1 of this section. 

Table 1. Low Voltage Electrical Power Conductors. 
[Management Level (ML) as determined by AP-341-502] 

ML-31al and ML-4 
SS Cs 

(!) (!) 

Inspection or Test 
c:( c:( ~ ~ 0 0 0 

per NETA ATS 00 0 
UI UI 00 

A A Al v 
GI ... .s::. .s::. I.) GI I.) I.) 

·~ "C c c 
GI [!! [!! 

~ GI 
LL !XJ !XJ 

Compare conductor data with drawings and specifications. x x -- --
Inspect for physical damage and correct connections. x x -- --

Inspect connections for high resistance. x x -- --

Inspect compression applied connections for correct cable x x -- --match and indentation. 

Inspect for correct identification and arrangements. x x -- --
Inspect jacket insulation. x x -- --
Test connections for high resistance using low-resistance x x -- --ohmmeter. 

Perform insulation-resistance test on each conductor to x x ground and other conductors. -- --
Perform continuity tests to insure correct connections. x x -- --
Verify uniform resistance of parallel conductors. x x --
<aJFor ML-3 systems the LANL Design Authority may invoke more rigorous 

electrical acceptance testing requirements. 

> 
0 
N .... 
Al 

0 ... ... 
c 
0 
0 

--

--

--

--

--
-

--

--

--

2. Section 26 0526, "Grounding and Bonding for Electrical Systems": 

a. Medium-Voltage Systems: Test grounding and bonding for each 
system and circuit. LANL will test grounding and bonding of 
medium-voltage utility systems and circuits. 

3. Section 26 2713, "Electricity Metering": 

a. LANL will inspect, test, adjust and program revenue-type metering 
installed under Section 26 2713. 

4. Section 26 2816, "Enclosed Switches and Circuit Breakers": 

a. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

ML-3 Enclosed Switches and Circuit Breakers: Test enclosed 
molded case circuit breakers using the graded approach indicated 
in Table 2 of this section. 

Electrical Acceptance Testing 
26 0813-5 
11207 



5. Section 26 2923, "Variable Frequency Motor Controllers": 

a. ML-3 Variable Frequency Motor Controllers or Adjustable Speed Drive 
Systems: Test each variable frequency motor controller or adjustable 
speed drive system serving a motor larger than 50 hp. Verify that 
motor overload protection is appropriate for the application. 

Table 2. Molded Case Circuit Breakers 
[Management Level (ML) as determined by AP-341-502] 

Inspection or Test ML-3181 and ML-4 
per NETA ATS SS Cs 

:;;- :;;- :;;-
41 -41 -41 -41 

E E E E ca !!! !!! I! ... 
u. u. u. u. 
<C <C <C <C 
0 0 0 0 
0 0 II) II) 
co 

""' 
.... .... 

/\ /\I /\I v 
CD CD CD CD u u u u 

Compare nameplate data with drawings and specifications. x x x x 
Inspect physical and mechanical condition. x x x x 
Inspect anchorage and alignment. x x x --
Verify the unit is clean. x x x --
Operate the circuit breaker to assure smooth operation. x x x --
Inspect connections for high resistance. x x x --
Inspect compression applied connections for correct cable match x x x --and indentation. 

Measure resistance through connections with a low-resistance x x -- --ohmmeter. 

Measure insulation-resistance on each pole phase-to-phase and 
phase-to-ground with the circuit breaker closed and across each x x -- --
open pole. 

Measure contact/pole resistance. x x -- --
Perform insulation resistance tests on all control wiring, x x -- --
Perform adjustments for final setting in accordance with x x -- --coordination study. 

Determine long-time pickup and delay by primary current x x -- --injection. 

Determine short-time pickup and delay by primary current x x --injection. 

Determine ground fault pickup and delay by primary current x x -- --injection. 

Determine instantaneous pickup by primary current injection. x x -- --
Verify correct operation of auxiliary functions. x x -- --
(a1For ML-3 systems the LANL Design Authority may invoke more rigorous electrical 

acceptance testing requirements. 
(bllf C/B is part of a switchboard, panelboard, MCC or busway rated >800A. 

F. Tests and inspections on the following equipment and systems will be performed by 
either the installing firm or LANL and are excluded from the scope of this section: 

1. Addressable fire alarm system, 
2. Administrative access control system, 
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3. Instrumentation and controls systems, 
4. Lightning protection system, 
5. Medium-voltage utility power cable, 
6. Pad-mounted medium-voltage utility switchgear, 
7. Pad-mounted utility transformer with medium-voltage primary, 
8. Revenue-type electricity metering, 
9. Telecommunications system, and 
10. Voice paging system. 

3.3 SYSTEM FUNCTIONAL TESTS 

A. The ETA shall develop and perform system functional tests on the following 
SSCs in accordance with NETA ATS after completion of the pre-functional test 
and inspection procedures described above. 

1. Section 26 2416, "Panelboards": 

a. Verify proper operation of interfaces with building automation system. 

2. Section 26 2419, "Motor Control Centers": 

a. Verify proper operation of interfaces with building automation system. 
b. Verify proper operation of interlock systems. 

3. Section 26 2713, "Electricity Metering": 

a. Verify proper operation of interfaces with building automation system. 

4. Section 26 2816, "Enclosed Switches and Circuit Breakers": 

a. Verify proper operation of interlock and shunt trip systems. 

5. Section 26 2913, "Enclosed Controllers": 

a. Verify proper operation of interfaces with building automation system. 
b. Verify proper operation of interlock systems. 

6. Section 26 2923, "Variable Frequency Motor Controllers": 

a. Verify proper operation of interfaces with building automation system. 
b. Verify proper operation of interlock systems. 

3.4 THERMOGRAPHIC SURVEY 

A. After completion of specified pre-functional test and inspection procedures and 
system functional tests, the ETA shall perform system thermographic survey of 
current-carrying devices rated 800 amperes and greater in accordance with 
NETA ATS. 

B. Conduct thermographic survey with circuits and devices operating within 
20 percent of the design load. Provide additional circuit loads as required if 
building loads are inadequate to obtain required circuit loading. 

3.5 POWER SYSTEM STUDIES 

A. The ETA shall provide power system studies described below based on the 
installed electrical distribution system and equipment in accordance with 
procedures described in NETA-ATS and the referenced codes and standards. 

1. Include in the study the effect of all portions of the electrical distribution 
system including alternate sources of power. 
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2. Address normal system operating configuration plus any plausible alternate 
configurations and operations that could result in maximum fault condition. 

B. Final Short-Circuit Study: Perform final short circuit calculations using 
procedures outlined in IEEE Std 242. 

1. As a minimum, calculate the short-circuit momentary and interrupting duty 
on the basis of maximum available fault current at each bus in the 
distribution system down to the following points in the low-voltage system: 

a. 480 volt system where available short circuit current is less than 
14,000 amperes RMS symmetrical. 

b. 208 or 240 volt system where available short circuit current is less 
than 10,000 amperes RMS symmetrical. 

C. Final Coordination Study: Perform final coordination study using procedures 
outlined in IEEE Std 242. 

1. As a minimum, include in the coordination study all voltage classes of 
equipment from the utility incoming line protective device(s) down to and 
including each low voltage load protective rated 100 amperes and larger. 

D. Arc-Flash Hazard Analysis: Perform arc-flash hazard analysis and shock hazard 
analyses based on the final short-circuit study and the final coordination study. 
Use procedures outlined in IEEE Std 1584 and NFPA 70E. Provide the following 
information in tabular form for the arc-flash warning labels described in 
Section 26 0553, "Identification for Electrical Systems": 

1. Flash hazard boundary (inches) calculated in accordance with 
IEEE Std 1584 or NFPA ?OE. 

2. Arc-flash incident energy (cal/cm2
) calculated in accordance with 

IEEE Std 1584 or NFPA ?OE. 

3. Working distance (inches) selected from IEEE Std 1584 or NFPA ?OE 
(Annex D) based on equipment type. 

4. Hazard/risk category number from NFPA ?OE Table 130.7(C)(9) for 
operations with doors closed and covers on. 

5. System phase-to-phase voltage. 

6. Condition that exposes worker to electrical shock hazard. 

7. Limited Approach Boundary from NFPA ?OE Table 130.2(C) based on 
nominal system phase-to-phase voltage. 

8. Restricted Approach Boundary from NFPA 70E Table 130.2(C) based on 
nominal system phase-to-phase voltage. 

9. Prohibited Approach Boundary from NFPA 70E Table 130.2(C) based on 
nominal system phase-to-phase voltage. 

10. Class for insulating gloves based on system voltage (e.g., Class 00 for up 
to 500 volts). 

11. Voltage rating for insulated or insulating tools based on system voltage 
(e.g., 1000 volts). 

12. Equipment ID code based on drawings and including TA number, building 
number, and system identifier. 
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13. Date that hazard analysis was performed. 

14. "Served from" circuit directory information including the serving equipment 
ID code, location (e.g., room number), circuit number, and circuit 
voltage/phases/wires. 

15. If applicable, "serves" circuit directory information including the served 
equipment ID code, location (e.g., room number), circuit number, and 
circuit voltage/phases/wires. 

E. Load Flow Study: Perform load flow study using procedures outlined in IEEE Std 399. 

3.6 TEST REPORT 

A. The ETA shall include the following information in the final test report: 

1. Summary of project; 
2. Description of equipment inspected and tested; 
3. Description of inspections and tests; 
4. Data record resulting from each inspection and test; 
5. Results of system functional tests; 
6. Power system studies; and 
7. Analysis of the tests, identification of deficiencies, and recommendations 

for corrective action. 

B. Include the following minimum information in each data record: 

1. Identification of the ET A; 

2. Equipment identification: Equipment ID code based on drawings and 
including TA number, building number, and system identifier; 

3. Humidity, temperature, and other conditions that may affect the results of 
the tests or calibration of test equipment; 

4. Date inspection, test, or functional test was performed; 

5. Identification and signature of the testing technician; 

6. Description of inspections, tests, maintenance, and functional tests 
performed and recorded; 

7. Test equipment used and references to calibration records; and 

8. Indication of as-found condition and as-left results. 

C. Submit six copies of the complete report to the LANL STR. 

3. 7 FIELD QUALITY CONTROL 

A. Report to the LANL STR, within three working days, any SSC or construction that 
is found defective based on pre-functional tests or inspections by the ETA. 

B. Within 15 days of direction from the LANL STR, rework, repair or replace any 
SSC or construction that is found defective based on pre-functional tests or 
inspections. 

C. The ETA shall retest any SSC or construction that did not pass pre-functional 
tests or inspections. 
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END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 0813, Rev. 1, dated 
July 8, 2008. 
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PART 1 GENERAL 

SECTION 26 2213 

LOW-VOLTAGE DISTRIBUTION TRANSFORMERS 

1.1 SECTION INCLUDES 

A. General-purpose dry-type low-voltage transformers. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 13 4800, "Sound, Vibration, and Seismic Control." 

D. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

E. Section 26 0553, "Identification or Electrical Systems." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

B. Catalog Data. Include outline and support point dimensions of transformer 
enclosures and accessories, unit weight, voltages, kVA, impedance, NEMA TP 1 
efficiency, sound level, tap configurations, insulation system type, and rated 
temperature rise. 

C. Certifications signed by manufacturers certifying that their products comply with 
the specified requirements. 

D. Operation and maintenance instructions. 

1.5 QUALITY ASSURANCE 

A. Comply with the National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

B. Provide products that are listed and labeled by a nationally recognized testing 
laboratory (NRTL) for the application, installation condition, and the environment 
in which installed. 

C. The manufacturer of the transformers shall be a certified ISO 9001 facility. 

D. Provide products that comply with the following industry standards: 

1. NEMA TP 1, Guide for Determining Energy Efficiency for Distribution 
Transformers. 

2. NEMA TP 2, Standard Test Method for Measuring the Energy 
Consumption of Distribution Transformers. 

3. NEMA TP 3, Standard for the Labeling of Distribution Transformer Efficiency. 

4. UL 1561, Dry-Type General Purpose and Power Transformers. 
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1.6 SERVICE CONDITIONS 

A. Provide transformers and accessories that will perform satisfactorily in the 
following service conditions: 

1. Elevation of 7,500 ft above sea level. 
2. Maximum ambient temperature of 104 °F. 
3. 24-hour average temperature not exceeding 86 °F. 
4. Load current harmonic factor not exceeding 5 percent THO. 

1. 7 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, protect, and handle products according to NECA 1, Standard 
Practices for Good Workmanship in Electrical Construction and NECA 409, 
Recommended Practice for Installing and Maintaining Dry-Type Transformers 
(ANSI). 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 GENERAL 

A. Transformers shall be NRTL-listed to UL 1561 and shall be tested and labeled 
according to NEMA TP 1, NEMA TP 2, and NEMA TP 3. 

B. The efficiency of each transformer shall be NEMA TP 1 Class I when tested in 
accordance with NEMA TP 2. Transformer efficiency shall be indicated on a 
label that conforms to NEMA TP 3. 

C. Transformers shall be capable of continuous operation without exceeding 
temperature limits at an elevation of 7,500 ft when de-rated as follows: 

1. 97.5 percent of nameplate kVA in a 30 °C average ambient with a 
maximum cooling air temperature of 40 °C, or 

2. 100 percent of nameplate kVA in a 28.5 °C average ambient with a 
maximum cooling air temperature of 33.75 °C. 

D. Transformer coils may be aluminum or copper with continuous wound 
construction and shall be impregnated with non-hygroscopic, thermosetting 
varnish. Terminations shall be brazed or welded to the coil conductor. 

E. Insulating materials shall be rated as a 220 degree UL component recognized 
insulation system. 

F. Furnish transformers with suitable dielectric materials and adequate air spacing 
between terminals for operating at an altitude of 7,500 ft. 

G. Transformers 15 kVA and larger shall have a minimum of two 2.5 percent full 
capacity above normal and four 2.5 percent full capacity below normal primary 
taps. 
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H. Transformer cores shall be constructed of a high grade, non-aging silicon steel 
with high magnetic permeability and low hysteresis and eddy current losses. 
Magnetic flux densities shall be kept well below the saturation point. The core 
and coil shall be bolted to the base of the enclosure, isolated by means of rubber 
vibration-absorbing mounts. There shall be no metal-to-metal contact between 
the core and the enclosure. Sound isolation systems requiring the complete 
removal of all fastening devices will not be acceptable. 

I. The core of the transformer shall be visibly grounded to the enclosure by a 
flexible grounding conductor sized following applicable UL and NEC Standards. 

J . The transformer enclosure shall be ventilated and shall be fabricated of a heavy 
gauge, sheet steel construction. The entire enclosure shall be finished using a 
process consisting of degreasing, cleaning and phosphatizing followed by 
electrostatic deposition of polymer polyester powder and baking cycle to provide 
a uniform coating of all edges and surfaces. The coating shall be UL recognized 
for outdoor use. The coating color shall be light or medium grey. 

K. Maximum sound levels shall not exceed the following when tested according to 
IEEE Std C57.12.91. 

1. 10 - 50 kVA: 45 dB. 
2. 51 - 150 kVA: 50 dB. 

L. Transformers 45 KVA and less shall be suitable for wall, floor, or trapeze 
mounting; transformers larger than 45 KVA shall be suitable for floor or trapeze 
mounting. Provide mounting accessories required for installation. 

M. Provide weather shields for transformers installed outdoors. 

N. Provide transformer manufacturer's transformer lug kits with compression type 
equipment lugs and hardware for connecting conductors to transformer 
terminals. 

2.3 GENERAL-PURPOSE DRY-TYPE TRANSFORMERS 

A. Provide factory assembled and tested, energy-efficient, general-purpose, air 
cooled, two-winding, dry-type transformers with voltage and kVA ratings as 
indicated on the drawings. 

B. General-purpose transformers 15 kVA and larger shall be 150 °C temperature 
rise above 40 °C ambient. The maximum temperature of the top of the enclosure 
shall not exceed 50 °C rise above a 40 °C ambient. 

C. Manufacturers: 

1. Square D Type "EE." 
2. Eaton/Cutler-Hammer "DS-3"and "DT-3." 
3. Sola/Hevi-Duty "ES" and "ET." 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive transformers for compliance with installation 
tolerances and other conditions affecting performance of the control system. Do 
not proceed with installation until unsatisfactory conditions have been corrected . 
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3.2 INSTALLATION 

A. Install dry-type transformers where indicated on the drawings and according to 
manufacturer's instructions. Manufacturer's installation instructions shall be 
available at the construction site. 

B. Install transformers according to NECA 409, Recommended Practice for 
Installing and Maintaining Ory-Type Transformers (ANSI). 

C. Install each floor-mounted transformer on a minimum 5-in.-high reinforced 
concrete pad. Refer to Section 13 4800, "Sound, Vibration, and Seismic 
Control," for anchoring materials and methods. 

D. Install wall-mounted transformers on wall brackets manufactured by the 
transformer manufacturer. Do not mount transformers larger than 15 kVA on 
drywall construction. Do not wall mount transformers larger than 45 kVA. Refer 
to Section 13 4800, "Sound, Vibration, and Seismic Control," for anchoring 
materials and methods. 

E. Arrange equipment to provide adequate spacing for access, replacement, and for 
cooling air circulation. Locate the front and rear of each ventilated transformer at 
least 6 in. from the wall or any obstruction to allow proper air circulation. 

F. Use flexible conduits, 2 ft minimum lengths, for connections to transformer case. 
Make conduit connections to transformer enclosure only at locations designated 
by the manufacturer's installation instructions. 

G. Connect conductors to transformer terminals using transformer manufacturer's 
lug kits. Tighten electrical connectors and terminals according to manufacturer's 
published torque-tightening values. Where manufacturer's torque values are not 
furnished, use those specified in UL 486A and UL 486B. 

H. Bond transformers and ground systems served by transformers according to 
Section 26 0526, "Grounding and Bonding for Electrical Systems." 

I. Identify transformers and install warning signs according to Section 26 0553, 
"Identification or Electrical Systems." 

3.3 FIELD QUALITY CONTROL 

A. Clean, inspect, test, adjust, and energize transformers in accordance with 
NECA 409. 

1. Inspect each transformer for physical damage, proper connection and 
grounding, and proper anchorage. 

2. Keep records of inspections, tests, and adjustments; submit them to the 
LANL STR. 

B. After completing installation, cleaning, and testing, touch-up scratches and mars 
on finish to match original finish. 
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C. Measure primary and secondary voltages and phase rotation, and make 
preliminary tap adjustments. After normal operating loads have been energized 
adjust taps to provide the following voltage at points of use; record voltages and 
tap settings. 

System Nominal Voltage 
480Y/277 
208Y/120 
120/240 

Minimum Load Voltage 
460Y/265 
200Y/115 
115/230 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 2213, Rev. 2, dated 
September 24, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 26 2416 

PANELBOARDS 

A. Panel boards for feeder and branch circuit loads. 

B. Load center type panelboards for 120/240 V single-phase branch circuit loads. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables." 

D. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

E. Section 26 0529, "Hangers and Supports for Electrical Systems." 

F. Section 26 0553, "Identification for Electrical Systems." 

G. Section 26 0813, "Electrical Acceptance Testing." 

H. Section 26 2713, "Electricity Metering." 

I. Section 26 4300, "Surge Protection Devices." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data. Submit catalog data describing each type panelboard, 
accessory item, and component specified. Include data substantiating 
that materials comply with specified requirements. 

2. Shop Drawings. Submit shop drawings for each panel board including 
dimensioned plans and elevations and component lists. Include front and 
side views of enclosure showing overall dimensions, enclosure type, 
enclosure finish, unit locations, and conduit entrances. Include the 
following: 

a. Enclosure type with details for types other than NEMA Type 1. 

b. Bus configuration and current ratings. 

c. Short-circuit current rating of panelboard. 

d. Features, characteristics, ratings, and factory settings of individual 
protective devices and auxiliary components. 

3. Wiring Diagrams. Submit detailing schematic wiring diagrams including 
control wiring, and differentiating between manufacturer-installed and 
field-installed wiring. 
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4. Installation Instructions. Indicate application conditions and limitations of 
use stipulated by Product testing agency specified under Quality 
Assurance. Include instructions for storage, handling, protection, 
examination, installation, and starting of Product. 

5. Operation and Maintenance Instructions. Submit operation and 
maintenance instructions. Include instructions for testing circuit breakers. 

1.5 QUALITY ASSURANCE 

A. Comply with the National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

B. Furnish products that are listed and labeled by a nationally recognized testing 
laboratory (NRTL) for the application, installation condition, and the environment 
in which installed. 

C. Comply with NEMA PB 1, Pane/boards, NEMA PB 1.1 General Instructions for 
Proper Installation, Operation, and Maintenance of Pane/boards Rated 600 Volts 
or Less and NEMA AB 3, Molded Case Circuit Breakers and Their Application. 

D. Comply with UL 67, Pane/boards; UL 50, Enclosures for Electrical Equipment; 
and UL 489, Molded Case Circuit Breakers. 

E. The manufacturer of the panelboards shall have an ISO 9001 :9002-certified 
quality management system. 

F. Furnish products suitable for operation at 7,500-ft altitude. 

1.6 RECEIVING, STORING AND PROTECTING 

A. Receive, inspect, handle, and store panelboards according to NECA 1, Standard 
Practices for Good Workmanship in Electrical Construction (ANSI) and 
NECA 407, Recommended Practice for Installing and Maintaining Pane/boards 
(ANSI) . 

B. Perform receipt inspection of panelboard circuit breakers in accordance with 
LANL P 840-1, "Procurement Quality." For each panelboard complete a LANL 
Form 838c, "Quality Assurance Supplement," specifically using clause QC-27 
Suspect/Counterfeit Items. Examine each panelboard circuit breaker to verify 
that it is genuine, new, and unaltered. Report any suspect/counterfeit circuit 
breakers to the LANL Subcontract Technical Representative and the LANL 
Suspect/Counterfeit Item Coordinator (SCIC). Indicators of suspect/counterfeit 
molded-case circuit breakers include the following: 

1. Missing date code; 
2. Date code is older than two years, or style is no longer manufactured; 
3. Factory seals broken or removed; 
4. Mislabeled or over-labeled to change size or type; 
5. Non-English text in labels; 
6. Missing or suspect UL sticker; CE is not an acceptable NRTL; 
7. Low quality labeling and/or misspelled words on labels; 
8. Outdated manufacturer's label or logo, or refurbisher's name on label; 
9. Not received in original, sealed packaging; 
10. Screwdriver or wrench marks on terminals; 
11 . Handle modified to change ampere rating; and 
12. Contradicting amperage, voltage, or interrupting ratings. 
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1. 7 EXTRA MATERIALS 

A. Furnish six spare keys of each type for panelboard cabinet locks. 

B. Furnish one spray can of touch-up paint that matches panelboard finish. 

1.8 SERVICE CONDITIONS 

A. Provide panelboards and accessories that will perform satisfactorily in the 
following service conditions: 

1. Elevation of 7,500 ft above sea level. 

2. Maximum ambient temperature of 104 °F. 

3. 24-hour average temperature not exceeding 86 °F. 

a. Load current harmonic factor not exceeding 5 percent THO. 

B. Conform to NEMA PB1 service conditions during and after installation of 
panelboards. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 PANELBOARDS 

A. Furnish panelboards as indicated on the drawings and specified in this section. 

B. Panelboards shall be UL67 listed and shall conform to NEMA PB1 . 

C. Main bus rating for the panelboards described in this section shall not exceed 
1200 amperes and main circuit breaker frame size shall not exceed 
800 amperes. 

D. Where practical combine adjacent panelboards into integrated assemblies of 
90-in.-high modular components. 

E. Furnish panel board cabinets for flush or surface mounted as indicted on the 
drawings. 

1. Furnish NEMA Type 1 enclosures, except where the drawings or 
conditions of installation indicate the following enclosure requirements: 

a. NEMA 3S - LLW Utility Building 
b. NEMA 4X - Process Area and Wet Lab 
c. NEMA 12 - Electrical Room. 

2. Cabinets shall be not less than 20 in. wide. 

3. Furnish galvanized steel cabinets constructed according to UL 50 
requirements. 

4. NEMA 1 boxes shall have removable end walls. NEMA 3, 3S, 4X and 
12 boxes shall have end walls welded and sealed. 
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F. Furnish trim fronts that meet the strength and rigidity requirements of UL 50. 

1. Each panelboard trim front shall include a door. 

2. Fronts for surface-mounted panels shall be same dimensions as box. 

3. Fronts for flush panels shall overlap boxes at least 1 in. 

4. Fronts shall have ANSI 49 medium gray enamel electro-deposited over 
cleaned, phosphatized steel. 

5. For NEMA 1 panelboards, furnish fronts with hinged door-in-door trim 
construction. The front shall contain a smaller lockable door, which when 
open, shall provide access to all device handles and rating labels. The 
hinged front, when open, shall provide access to all conductors and wiring 
terminals. The panelboard door shall open by a single lockable latch; the 
entire hinged front trim shall open by removing screws. 

6. Furnish a panelboard circuit directory card in a metal frame mounted 
inside the panelboard door. The directory card shall include spaces for 
circuit numbers and sufficient spaces to allow each circuit to be described 
in sufficient detail to be distinguished from all others. 

7. Furnish cylindrical tumbler type locks for doors. Furnish sliding vault 
locks with 3-point latching for enclosures more than 48 in. high. Key all 
lock assemblies alike. Furnish two (2) keys with each lock plus spares as 
required in Paragraph 1. 7. 

G. Panelboard phase and neutral bus shall be copper. Panelboard bus current 
ratings shall be determined by heat-rise tests conducted according to UL 67. 
Panelboards used on 480V and 480Y/277V systems shall have bus insulators 
and separations rated for 600V. 

H. Furnish panelboard box with dimensions as required to accommodate 
compression lugs on cables for the panelboard mains, neutral bar, and circuit 
breakers rated 100 amperes and larger. Refer to Section 26 0519, "Low-Voltage 
Electrical Power Conductors and Cables," for compression lug requirements. 

I. Furnish copper equipment ground bus that is adequate for feeder and branch 
circuit equipment ground conductors. Bond ground bus to cabinet. 

J. Panelboards having a main circuit breaker shall be NRTL-listed for use as 
service entrance equipment. 

K. Equip panelboards with mounting brackets, bus connections, and necessary 
appurtenances, for the future installation of circuit breakers in the "spaces" 
scheduled on the drawings. 

L. Furnish panelboards having NRTL-listed short circuit current ratings not less than 
the available fault current indicated on the drawings. With the exception of 
panelboard with a current-limiting main circuit breaker, do not use "series ratings" 
for circuit breaker interrupting capacities. The short circuit rating for a 
panelboard without a current-limiting main circuit breaker shall not exceed the 
lowest interrupting capacity rating of any circuit breaker installed in the 
panelboard. 

M. Furnish panelboards that have a physical means to prevent the installation of 
more overcurrent protection devices than the number for which it is designed. 
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Provide panelboards capable of accepting the number of overcurrent device 
shown on the drawings. 

N. Furnish thermal-magnetic circuit breakers that meet the requirements of UL 489 
and NEMA AB 3. 

1. Furnish circuit breakers of the type, rating, and features as indicated on 
the drawings. 

2. Furnish 600V-rated two-pole and three-pole circuit breakers for 480V or 
480Y/277V systems. 

3. Furnish circuit breakers with the following minimum NRTL-listed 
interrupting capacities: 

a. 208Y/120V and 120/240V applications -10,000 amperes, RMS 
symmetrical and 

b. 480V and 480Y/277V applications -14,000 amperes, RMS 
symmetrical. 

4. Furnish field adjustable instantaneous trip setting for circuit breakers with 
frame size greater than 100 amperes. 

5. Do not use tandem circuit breakers. 

6. Furnish multi-pole breakers with a common trip. 

7. Furnish bolt-on type circuit breakers or circuit breakers that connect to the 
panel bus through positive gripping connector jaws and are secured by an 
independent mechanical locking device. 

8. Single-pole, 15 and 20 ampere circuit breakers intended to switch 
fluorescent lighting loads on a regular basis shall have the SWD marking. 

9. Circuit breakers intended to switch high intensity discharge lighting loads 
on a regular basis shall have the HID marking. 

10. Furnish UL Class A ground fault interrupter circuit breakers where 
scheduled on drawings. 

11. Furnish circuit breakers with provisions for connecting the size and number 
of conductors indicated on the drawings. Refer to Section 26 0519, "Low
Voltage Electrical Power Conductors and Cables," for conductor 
connection requirements. 

0 . Furnish a permanently-installed handle lock-off device for each circuit breaker. 

1. Furnish handle lock-off device that will accept a 1/4-in. padlock shackle. 

2. Securely attach the device to the circuit breaker case; the attachment 
shall not depending on a friction fit or the presence of the panelboard 
front for the handle lock-off device to remain in place and be functional. 

P. Furnish the following accessories, modifications, or special features for 
panelboards as indicated on the drawings. 

1. Surge Protection Devices: Provide Type 1 surge protection device for 
each panelboard requiring surge protection as indicated on the one-line 
diagrams. Refer to Section 26 4300, "Surge Protection Devices." 
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2. Electricity Metering: Provide metering for electrical service panelboards 
as indicated on the drawings. Refer to Section 26 2713, "Electricity 
Metering." 

Q. Manufacturers: 

1. Eaton: 

a. 480 V and 480Y/277 V: "PRL3a" and "PRL4." 
b. 208Y/120 V and 120/240 V: "PRL 1 a" and "PRL2a." 

2. Siemens: 

a. 480 V and 480Y/277 V: "P2", "P3", and "P4." 
b. 208Y/120 V and 120/240 V: "P1 ." 

3. Square D: 

a. 480 V and 480Y/277 V: "NF" and "I-LINE." 
b. 208Y/120 V and 120/240 V: "NQ" and "I-Line." 

2.3 LOAD CENTER PANELBOARDS 

A. Furnish UL67 listed and labeled load center type panelboards as indicated on the 
drawings and specified in this section for single-phase 120/240V branch circuit 
loads. 

B. Main bus rating for the load center type panel boards described in this paragraph 
shall not exceed 100 amperes. Refer to Paragraph 2.2 in this section when main 
bus rating exceeds 100 amperes. 

C. Furnish steel load center cabinets for flush or surface mounted as indicted on the 
drawings. 

D. Furnish NEMA Type 3R, Effluent Tank Pump House. 

E. Furnish steel trim fronts that meet the strength and rigidity requirements of 
UL 50. 

1. Fronts for surface-mounted panels shall be same dimensions as box. 
2. Fronts for flush panels shall overlap boxes at least 1 in. 
3. Fronts shall have medium gray enamel finish. 

F. Furnish equipment ground bus that is adequate for feeder and branch circuit 
equipment ground conductors. Bond ground bus to cabinet. 

G. Load centers identified for use as service equipment shall be NRTL-labeled for 
this application. 

H. Furnish thermal-magnetic circuit breakers that meet the requirements of UL 489 
and NEMA AB 3. 

1. Furnish circuit breakers of the type, rating, and features as indicated on 
the drawings. 

2. Furnish circuit breakers with an NRTL-listed interrupting capacity of 
10,000 amperes, RMS symmetrical: 

3. Furnish circuit breakers that are not less than 3/4 in . wide; do not use 
tandem circuit breakers. 
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4. Furnish 120/240V rated circuit breakers for use on 208Y/120V systems. 

5. Furnish 2-pole 120/240V breakers with a common trip. 

I. Furnish a permanently-installed handle lock-off device for each load center circuit 
breaker. 

1. Furnish handle lock-off device that will accept a 1/4-in. padlock shackle. 

2. Firmly attach the device to the circuit breaker case; the attachment shall 
not depending on a friction fit or the presence of the load center front for 
the handle lock-off device to remain in place and be functional. 

J. Manufacturers: 

1. Eaton: "BR" and "CH." 
2. Siemens: "EQ" and "Ultimate." 
3. Square D: "QO." 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive panel boards for compliance with installation 
tolerances and other conditions affecting performance of the control system. Do 
not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install panelboards where indicated on the drawings and according to 
manufacturer's instructions, NEMA PB 1.1, NECA 407, and the NEC (NFPA 70). 
Have the manufacturer's installation instructions available at the construction 
site. 

B. Furnish supports in accordance with the requirements of Section 26 0529, 
"Hangers and Supports for Electrical Systems." 

C. Position panelboards so the top circuit breaker handle is not more than 6 ft-7 in. 
above the surface of the working space in front of the panel board. 

D. Ground and bond panelboards as required in Section 26 0526, "Grounding and 
Bonding for Electrical Systems." 

E. At flush panelboards install four 1-in. conduits to junction boxes in accessible 
ceiling space or space designated to be ceiling space in future. Install branch 
circuit conductors from panelboard spare circuit breakers to junction boxes for 
future extension. 

F. Install an auxiliary gutter with permanently installed terminal blocks where a 
panel is tapped to a riser at an intermediate location. 

3.3 IDENTIFICATION 

A. Furnish typed circuit directories for each branch circuit panelboard. Revise 
directories to reflect circuiting changes required to balance phase loads. 

1. Furnish one hard copy and an electronic copy of the panelboard schedule 
to the Facility Manager at project closeout. 

2. Install a plastic-laminated copy of the circuit directory on the inner side of 
the panelboard door. 
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B. Identify panelboards and install warning signs and arc-flash warning labels as 
required in Section 26 0553, "Identification for Electrical Systems." 

C. Mark floor in front of panelboards to show NEC (NFPA 70) required working 
space according to Section 26 0553. 

3.4 FIELD QUALITY CONTROL 

A. Clean, inspect, test, and energize panelboards in accordance with NECA 407. 
Exercise each circuit breaker three times to verify smooth mechanical operation. 

8. Coordinate inspections and tests with those required by Section 26 0813, 
"Electrical Acceptance Testing." 

C. After completing installation, cleaning, and testing, touch-up scratches and mars 
on finish to match original finish. 

3.5 LOAD BALANCING 

A. After Substantial Completion, but not more than two months after Final 
Acceptance, conduct load-balancing in accordance with NECA 407 and as 
follows: 

1. Do measurements during period of normal working loads as advised by 
the User. 

2. Make load-balancing circuit changes outside the normal 
occupancy/working schedule of the facility. Arrange with User to avoid 
disrupting critical services. 

3. Recheck loads after circuit changes during a normal load period. Record 
all load readings before and after changes and submit test records. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 2416, Rev. 2, 
dated August 3, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 26 2419 

MOTOR CONTROL CENTERS 

A Motor control center (MCC) rated 600 volts and less. 

1.2 RELATED SECTIONS 

A Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 01 7700, "Closeout Procedures." 

D. Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables." 

E. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

F. Section 26 0533, "Raceways and Boxes for Electrical Systems." 

G. Section 26 0553, "Identification for Electrical Systems." 

H. Section 26 0813, "Electrical Acceptance Testing." 

I. Section 26 2923, "Variable Frequency Motor Controllers." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A Provide the following submittals according to the requirements of Exhibit I and 
Section 01 7700, "Closeout Procedures": 

1. Catalog Data. Submit manufacturer's descriptive literature describing 
each MCC. Include data substantiating that materials comply with 
specified requirements including a full description of the arc-resistant 
design features. 

2. Shop Drawings. Submit shop drawings for each MCC including 
dimensioned plans and elevations and component lists. Show ratings, 
including short time and short circuit ratings, and horizontal and vertical 
bus ampacities. Include front and side views of enclosure showing 
overall dimensions, enclosure type, enclosure finish, unit locations, and 
conduit entrance locations. 

3. Wiring Diagrams. Submit interconnecting wiring diagrams pertinent to the 
class and type specified for the MCC. Submit a schematic diagram of 
each type of controller unit supplied. 

4. Certification. Submit certification by manufacturer's field technical 
representative that the subcontractor has installed, adjusted, and tested 
each MCC according to the manufacturer's recommendations. 

5. Installation Instructions. Indicate application conditions and limitations of 
use stipulated by Product testing agency specified in Paragraph 1.5. 
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Include instructions for storage, handling, protection, examination, 
installation, and starting of Product, including equipment anchoring 
requirements to meet the seismic conditions specified in Paragraph 1.8. 

6. Operation and Maintenance Instructions. 

a. Submit complete operation and maintenance instructions including 
step-by-step inspection, and maintenance procedures. 

b. Include the manufacturer's name, equipment model number, 
service manual, parts list, and brief description of equipment and 
its basic operational features. 

7. Test and Inspection Records. Submit records of inspections, tests, and 
adjustments performed in Paragraph 3.4. 

1.5 QUALITY ASSURANCE 

A. MCC shall be listed and labeled to the current edition of UL 845, UL Standard for 
Safety for Motor Control Centers, by a nationally recognized testing laboratory 
(NRTL) for the application, installation condition, and the environment in which 
installed. 

B. MCC shall be manufactured in a certified ISO 9001 :9002 facility. 

C. Comply with the National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

1.6 COORDINATION 

A. Coordinate the features of each motor controller with the ratings and 
characteristics of the supply circuit, the motor, the required control sequence, the 
duty cycle of the motor, drive, load, the pilot device, and control circuit affecting 
controller functions. Furnish controllers that are horsepower rated to suit the 
motor controlled. 

1. 7 DELIVERY, STORAGE, AND HANDLING 

A. Receive, handle, and store MCC according to NECA 402, Standard for Installing 
and Maintaining Motor Control Centers and NEMA ICS 2.3, Instructions for 
Handling, Installation, Operation, and Maintenance of Motor Control Centers 
Rated Not More Than 600 Volts. 

B. Perform receipt inspection of MCC molded-case circuit breakers in accordance 
with LANL P 840-1 Procurement Quality. For each MCC complete a LANL 
Form 838c, "Quality Assurance Supplement," specifically using clause QC-27 
Suspect/Counterfeit Items. Examine each MCC molded-case circuit breaker to 
verify that it is genuine, new, and unaltered. Report any suspect/counterfeit 
circuit breakers to the LANL Subcontract Technical Representative and the LANL 
Suspect/Counterfeit Item Coordinator (SCIC). Indicators of suspect/counterfeit 
molded-case circuit breakers include the following: 

1. Missing date code; 
2. Date code is older than two years, or style is no longer manufactured; 
3. Factory seals broken or removed; 
4. Mislabeled or over-labeled to change size or type; 
5. Non-English text in labels; 
6. Missing or suspect UL sticker; CE is not an acceptable NRTL; 
7. Low quality labeling and/or misspelled words on labels; 
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8. Outdated manufacturer's label or logo, or refurbisher's name on label; 
9. Not received in original, sealed packaging; 
10. Screwdriver or wrench marks on terminals; 
11. Handle modified to change ampere rating; and 
12. Contradicting amperage, voltage, or interrupting ratings. 

1.8 SERVICE CONDITIONS 

A. MCC shall perform satisfactorily in the following service conditions without 
mechanical or electrical damage or degradation of operating characteristics: 

1. Operating elevation of 7,500 ft above sea level. 
2. Operating ambient temperature extremes of 32 to 104 °F. 
3. 24-hour average operating ambient temperature not exceeding 86 °F. 
4. Operating relative humidity: 0 to 95 percent, without condensation. 

1.9 EXTRA MATERIALS 

A. Furnish six spares of each size and type fuse required. 

B. Furnish one spray can of touch-up paint that matches finish for each MCC. 

1.10 FIELD MEASUREMENTS 

A. Verify field measurements against manufacturer's shop drawings prior to 
fabrication. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 GENERAL 

A. Furnish arc-resistant MCC as indicated on the drawings that complies with 
UL 845 and NEMA ICS 18, Motor Control Centers, and is designed to withstand 
the effects of an internal arcing fault and to direct the internally released energy 
away from employees. 

B. MCC shall have wiring classification Class I, Type A as defined in NEMA ICS 2. 

C. MCC shall have NEMA Type 12 industrial duty enclosure as defined in 
NEMA 250, Enclosures for Electrical Equipment, except as otherwise Indicated. 

D. MCC sections and components shall have UL 508, Industrial Control Equipment, 
short-circuit current withstand or interrupting ratings equal to or greater than the 
available fault current, in RMS symmetrical amperes, available at the MCC line 
terminals. 

E. Manufacturers: 

1. Square D - "Model 6 Motor Control Center." 
2. Allen-Bradley- "CENTERLINE 2100." 
3. Eaton - "Freedom 2100 Series." 
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2.3 STRUCTURE 

A. MCC structure shall consist of vertical sections that are bolted together to form a 
rigid, self-supporting, free-standing assembly and are designed to permit future 
additions or rearrangement of control units. 

B. Design enclosure to be rodent proof with maximum 1 /4-in. diameter unprotected 
openings. 

C. Fabricate individual vertical sections from 12 gauge minimum steel continuous 
top and bottom frames. These steel frames shall be connected by vertical 
members consisting of cold-rolled steel box-sills at each corner and 12-gauge 
minimum vertical C-channels. 

D. Each MCC shipping section shall have removable lifting angles. Mount each 
shipping section on steel channel sills. 

E. Vertical sections shall be a nominal height of 90 in. and width of 20 in. The depth 
of all sections shall be 15 to 16 in. nominal. 

F. Each section shall have dead-front and dead-back construction. Rear access 
shall not be necessary for inspection or maintenance. The structure 
arrangement shall be for front only mounting of units. 

G. Each vertical section shall have a conduit entrance area on the top. This 
opening shall be covered with a bolted flat plate which may be removed and 
drilled. Provide the bottom of each structure with a rectangular area for 
termination of conduit. 

H. Each vertical section shall have a top and a bottom horizontal wireway, aligned 
with adjacent sections, to form wireways extending the entire length of the motor 
control center. End vertical sections shall have cover plates which can be easily 
removed to allow addition of future vertical sections 

I. Furnish each vertical section with a vertical wireway extending the full height of 
the structure and connecting to the top and bottom wireways. The vertical 
wireway shall have its own separate hinged door. Provide wire tie retainers in 
vertical wireway. 

J . Doors shall be formed of 16 gauge steel or heavier, with all edges flanged 5/8 in. 
deep minimum. Doors shall be mounted on adjustable and removable pin type 
concealed hinges and so arranged that unit doors may be removed without 
disturbing unit doors above or below. 

K. Isolate all power bussing and splice connections from the unit compartments and 
from the vertical and horizontal wireways. 

L. Barriers in the structure and units shall prevent the contact of any energized bus 
or terminal by a fish tape inserted through the conduit or wireway areas. 

2.4 FINISH 

A. Paint enclosure and unit parts using an electro-deposition process. Interior and 
exterior surfaces as well as bolted joints shall have a complete finish coat on and 
between them. The paint process shall consist of cleaning, rinsing, phosphating, 
pre-paint rinses, painting, post paint rinses, a bake cure, and cool down. 
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B. Paint exterior surfaces with medium light gray acrylic enamel. Paint the unit 
interior surfaces white for greater internal visibility. 

C. Furnish all unpainted parts with corrosion-resistant plating or material. 

2.5 BUS BARS AND BRACING 

A. Main horizontal bus shall extend the entire length of the MCC. Bus shall be 
fabricated from tin-plated copper with ratings as shown on the drawings. 

B. The vertical bus in each section shall be tin-plated copper with a current capacity 
of not less than 300 amperes. The bus support system shall be high dielectric 
strength, low moisture absorbing, and high-impact material. 

C. Bus assembly shall be braced and NRTL-listed to withstand the mechanical 
stress caused by fault currents of 42,000 sym. RMS amperes. 

D. A continuous copper ground bus, with a minimum current rating of 300 amperes, 
shall be located in the bottom of the structure, with cable lugs at each end of the 
line-up. A copper vertical ground bus shall make contact with the plug-in units 
before the bus stabs engage the vertical bus. 

E. Bolted connections at each bus joint shall be front accessible for servicing with a 
torque wrench . Indicate the location of all splices with a label located on the 
inside of the vertical wireway door. 

2.6 ISOLATION AND INSULATION 

A. Horizontal bus access covers and vertical bus covers shall isolate the energized 
buses to guard against the hazard of accidental contact. 

B. Cutouts shall be located in the vertical isolation barriers for stab connections to 
the vertical bus. A shutter mechanism shall close the cutouts when a plug-in unit 
is removed. Provide the vertical bus with phase isolation barriers. 

C. Isolate all units from one another, above and below, by unit support pans or steel 
barriers which remain in place when the units are withdrawn. 

D. Isolate incoming line compartments from horizontal and vertical wireways by 
steel barriers. 

E. Units shall have a side barrier to provide isolation from the vertical wireway. 

2.7 UNITS 

A. Furnish combination motor starter units, Size 1 through Size 5, as well as other 
electrical assemblies including feeder tap units through 225 amperes, with 
appropriately rated stab assemblies for plug-in type construction. Starter units 
Size 6 and larger, as well as feeder tap units above 225 amperes, shall be bolt-in 
construction. 

B. Support and guide each plug-in unit so that unit arrangement is easily 
accomplished. After insertion, each plug-in unit shall be positively held in place. 

C. Each plug-in unit shall have a safety grounding device that makes connection to 
the vertical ground bus before the power stabs engage. 

D. An operator mechanism mounted on the unit shall provide the means for 
operating the disconnect. This operator shall extend through an opening in the 
unit door and shall clearly indicate whether the disconnect is "ON," "OFF," or 
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"TRIPPED." This indication shall function whether the compartment door is open 
or closed. 

E. With the disconnect in the "ON" position, a mechanical interlock shall prevent 
opening of the unit door. This interlock shall be provided with a defeater so that 
authorized personnel may gain access to the compartment without interrupting 
service. This interlock shall also prevent unintentional closing of the disconnect 
when the compartment door is open, a second mechanical interlock shall prevent 
any possibility of removing or re-inserting the plug-in unit while the disconnect is 
in the "ON" position. 

F. The operator mechanism design shall provide for padlocking the disconnect in 
the "OFF" position with up to three padlocks. 

G. The operator mechanism shall be so designed as to allow easy access to the 
magnetic trip settings on circuit breakers and motor circuit protectors. 

H. Each unit shall have a removable door mounted on removable pin type hinges 
which allow the door to swing open at least 110 degrees. Doors shall be 
removable from any location in the center without disturbing any other doors. 
The unit door shall be fastened to the stationary structure so that it can be closed 
to cover the unit space when the insert has been removed . The unit doors shall 
be held closed with 1/4-tum pawl type latches, designed to resist forces during 
fault conditions. 

2.8 INCOMING MAIN AND FEEDER TAP UNITS 

A. Furnish incoming main and feeder tap units as indicated on the drawings. 

B. Overcurrent devices shall be 600 volt, molded case, thermal magnetic circuit 
breakers that conform to NEMA AB 1, Molded Case Circuit Breakers. 

C. The UL-listed interrupting capacity of the circuit breakers shall equal or exceed 
the maximum available fault current at the motor control center. 

D. Provide adequate space for terminating conductors using circumferential 
compression lugs on main lugs and on main and feeder tap circuit breaker 
frames larger than 100 amperes. 

2.9 CIRCUIT BREAKER TYPE NON-REVERSING STARTER UNITS 

A. Furnish starter units containing combination magnetic motor controllers with 
motor circuit protector disconnects as indicated on the drawings. 

B. Motor circuit protector shall conform to UL 845 and NEMA AB 1, Molded Case 
Circuit Breakers, with an integral instantaneous magnetic trip in each pole. 

1. Trip units shall be calibrated to coordinate with the actual locked-rotor 
current of the connected motor and the controller overload relays. 

2. Furnish motor circuit protectors that are factory assembled with the 
controller, interlocked with unit cover or door, and arranged to disconnect 
the controller. 

3. The short circuit rating of the motor circuit protector and starter 
combination shall equal or exceed the maximum available fault current at 
the MCC. 

4. Furnish motor circuit protectors rated 600 volts when used on 480 volt 
systems. 
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C. Controllers shall be AC general purpose Class A magnetic, full-voltage, non
reversing controllers for induction motors rated in horsepower and conforming to 
the requirements of NEMA ICS 2, Industrial Control and Systems Controllers, 
Contactors and Overload Relays Rated 600 Volts. 

1. Coil shall be of the encapsulated type, 120 volts, 60 Hz. 

2. Controllers shall be the sizes and number of poles as indicated on the 
drawings. 

3. Contacts shall be totally enclosed, double-break, silver-cadmium-oxide 
power contacts. Contact inspection and replacement small be possible 
without disturbing line or load wiring. 

4. Each controller shall have not less than two sets of NEMA ICS 2 field 
convertible auxiliary contacts in addition to the seal-in contact. 

D. Controllers for motors rated up to 100 full-load amperes shall have solid-state 
overload units with the following characteristics: 

1. NEMA Class 10 tripping characteristics, 
2. Field selectable motor full load current, 
3. Ambient temperature insensitive, 
4. Phase loss protection, 
5. Manual reset after time delay, and 
6. Integral current transformers. 

E. Controllers for motors rated from 100 to 300 full-load amperes shall have solid
state overload units with the following characteristics: 

1. NEMA Class 10 tripping characteristics, 
2. Field selectable/adjustable overload trip current, 
3. Phase unbalance and phase loss protection. 
4. Manual or electric reset after time delay, and 
5. Current sensing using external current transformers with 5 ampere 

secondary. 

F. Controllers shall have heavy duty, 22- or 30-mm metal operator, oil-tight pilot 
devices as listed below with NEMA ICS 2, Form Z, A600-rated contacts. Mount 
pilot devices on a removable panel located on the starter, not on the 
compartment door; there shall be no conductors across the unit door hinge. 

1. Selector Switches (Rotary-type): 

a. Use HAND-OFF-AUTO or ON-OFF-AUTO selector switch if 
controller is connected to an automatic control system. 

b. Unless indicated otherwise on the drawings, selector switch is not 
required if controller is not connected to an automatic control 
system. 

2. Push Buttons: 

a. Use flush, momentary-contact START and STOP pushbuttons if 
controller is not connected to an automatic control system. 

b. Unless indicated otherwise on the drawings, START-STOP 
pushbuttons are not required if controller is connected to an 
automatic control system. 
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c. Furnish mushroom head, maintained action, turn-to-release or 
pull-to-release EMERGENCY STOP pushbutton as indicated on 
the drawings. 

3. Use push-to-test LED type indicating lights as follows: 

a. Red RUNNING pilot light, 
b. Green STOPPED pilot light, and 
c. Additional pilot lights as indicated on the drawings. 

4. Push-buttons, pilot lights, and selector switches shall have legend plates. 

G. Non-reversing starter units shall be prewired to the Remote 110 provided with the 
MCC. The Remote 1/0 shall be configured to allow the status and control 
function depicted on the Motor Control Diagrams. Each motor starter shall have 
the following control and status functions available via the Remote 110. 

1. Discrete output from Remote 110 for start/stop control when HOA is in AUTO. 
2. Discrete input to Remote 110 for motor status. 

H. Each motor overload unit shall have an externally operable manual reset 
operator. 

I. Each motor starter unit shall have a control power transformer with 120 volt 
secondary and sufficient capacity to operate starter coil and all connected pilot, 
indicating and control devices, plus 100 percent spare capacity. Primary and 
secondary circuits of transformer shall be fused. Bond un-fused leg of secondary 
to enclosure. Use fuse blown indicating fuses mounted in fuse blocks. 

J. Adhere to accepted industry standards of neatness and bending radius for wiring 
of controller units. Use MTW (AWM) wire for control and power wiring . Install 
wrap-around wire markers at both ends on all control wiring. 

K. Pull-apart control terminal blocks shall be mounted on the side or near the 
bottom of each unit to permit clear and easy access to the terminals. Terminal 
blocks shall facilitate disconnection and removal of the unit without damage to 
wiring. 

L. Controller shall have auxiliary control relay(s) as indicated in the drawings or as 
required by sequence of operation. Relays shall be heavy-duty general purpose 
type, having 115 volt 60 Hertz or 24 VDC operating coils . 

M. In units serving loads greater than 100 amperes, provide adequate space for 
terminating load conductors using circumferential compression lugs. 

2.10 REMOTE 110 MODULES 

A. Motor Control Center assemblies shall be provided with a factory assembled 
Remote 110 modules which are configured to provide remote control and 
indications from the Facility Control System (by others). Remote 110 modules 
shall be capable of communication with the Facility Control System using 
EtherneUIP protocol. 

B. Provide Motor Control Centers with pre-wired distributed 110 wiring which 
originates at Remote 110 modules located within the MCC. Provide 24 VDC 
power supply with sufficient capacity to supply the 110 modules, communication 
card and relays. The power supply shall be installed in an MCC unit with a 
disconnect switch and overcurrent protection. 
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C. Remote 1/0 shall be configured to provide the control and status functions 
depicted on the project Motor Control Diagrams and as described herein. 

D. Barriers shall be provided to separate the distributed Remote 1/0 wiring from 
power wiring. 

E. The Remote 1/0 cabling system shall be designed to allow separation of the 
MCC sections into shipping splits. 

2.11 VARIABLE FREQUENCY MOTOR CONTROLLERS 

A. Furnish starter units containing variable frequency motor controllers as indicated 
on the drawings. 

B. Variable frequency motor controllers shall comply with the applicable 
requirements of Section 26 2923, "Variable Frequency Motor Controllers." 

C. Variable frequency motor controllers shall be prewired to the Remote 1/0 
provided with the MCC. The Remote 1/0 shall be configured to allow the status 
and control function depicted on the Motor Control Diagrams. Each variable 
frequency motor controller has the following control and status functions 
available via the Remote 1/0. 

1. Discrete output from Remote 110 for start/stop control when HOA is in AUTO. 
2. Analog output from Remote 1/0 for speed control. 
3. Analog input to Remote 1/0 for speed indication and running status. 

2.12 IDENTIFICATION 

A. Each unit shall have an identification nameplate label, indicating either a catalog 
number or serial number description. 

B. Each vertical section shall have a stamped metallic identification nameplate, 
indicating serial number, bus rating and vertical section reference numbering. 
The nameplate shall be externally mounted near the center of the vertical 
wireway door of each section. 

C. Attach nameplates using sheet metal screws or approved alternate method. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine spaces and surfaces to receive MCCs for compliance with installation 
tolerances and other conditions affecting performance of the product. Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Install each MCC where indicated on the drawings in accordance with 
NECA 402, Standard for Installing and Maintaining Motor Control Centers; 
NEMA ICS 2.3, Instructions for Handling, Installation, Operation, and 
Maintenance of Motor Control Centers Rated Not More Than 600 Volts; and with 
the manufacturer's written installation instructions. 

B. Provide a minimum of 1 /2 in. space between the back of MCC and a wall; 
provide a minimum of 6-in. space for damp locations. 

C. Install each MCC on a reinforced concrete housekeeping pad, minimum 5 in. 
thick. 
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D. Remove temporary lifting eyes, channels, brackets, and temporary blocking of 
moving parts from MCC units and components. 

E. Ground and bond MCC as required in Section 26 0526, "Grounding and Bonding 
for Electrical Systems." 

F. Install conduits as required in Section 26 0533, "Raceways and Boxes for 
Electrical Systems." 

1. Terminate conduits in the MCC section containing the corresponding 
device. 

2. Install plugged couplings set flush with the top of the concrete pad. After 
MCC is set in place, extend conduits to 1-1/4 in. above the pad and 
terminate with insulated grounding bushings. 

G. Install conductors as required in Section 26 0519, "Low-Voltage Electrical Power 
Conductors and Cables." 

1. Train conductors neatly in groups; bundle and secure as recommended 
by manufacturer to withstand fault current. 

2. Use compression type lugs to connect all service, feeder, and branch 
circuit cables greater than 100 amperes. 

3. Tighten electrical connectors and terminals, including bus bar and 
grounding connections, according to the manufacturer's published torque
tightening values. Where manufacturer's torque values are not indicated, 
use those specified in UL 486A, Standard for Wire Connectors and 
Soldering Lugs for Use with Copper Conductors and UL 4868, Standard 
for Wire Connectors for Use with Aluminum Conductors. 

H. Set overload relays in motor controllers to match installed motor characteristics. 

3.3 IDENTIFICATION 

A. Identify MCC and install warning signs and arc-flash warning labels as required 
in Section 26 0553, "Identification for Electrical Systems." 

B. Provide Category I nameplate for each starter unit or overcurrent protective 
device. Refer to Section 26 0553. 

C. At indoor locations, mark floor in front of motor control center to show NEC 
required working clearances according to Section 26 0553. 

D. Provide neatly typed label inside each motor starter enclosure door identifying 
motor served, nameplate horsepower, full load amperes, code letter, service 
factor, and voltage/phase rating. 

E. Post one-line diagrams data and operating instructions in accordance with 
Section 26 0553. 

3.4 FIELD QUALITY CONTROL 

A. Clean, inspect, test, adjust, and energize MCCs in accordance with the 
manufacturer's instructions and NECA 402. 

1. Inspect each MCC for physical damage, proper alignment, and proper 
anchorage. 
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2. Keep records of inspections, tests, and adjustments; submit them to the 
LANL STR. 

B. Coordinate inspections and tests with those required by Section 26 0813, 
"Electrical Acceptance Testing." 

C. After completing installation, cleaning, and testing, touch-up scratches and mars 
on finish to match original finish. 

3.5 MANUFACTURER'S FIELD SERVICE: 

A. Provide the services of a factory trained representative from the MCC 
manufacturer to inspect and certify the installation and to oversee energizing and 
testing. 

B. Manufacturer's representative shall certify in writing that each MCC has been 
installed, adjusted, and tested in accordance with the manufacturer's 
recommendations. 

C. Provide one full work day of training for up to three owner's representatives at the 
project site. A manufacturer's qualified representative shall conduct training 
session. The training program shall consist of instruction on the operation and 
maintenance of the MCC, starter units, and other major components. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 2419, Rev. 3, dated 
September 14, 2009. 
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b. Real Power (kW) -

1) Present and 
2) Peak. 

c. Reactive Power (kVARh)-

1) Present and 
2) Peak. 

d. Apparent Power (kVA)-

1) Present and 
2) Peak. 

G. Meter shall be capable of power demand calculations using either of the following 
user-selectable methods: 

1. Thermal demand using a sliding window updated every 15 seconds with 
window length field selectable from 5 to 60 minutes in 5 minute 
increments. 

2. Block interval with or without sub-intervals. Window length field 
selectable from 5 to 60 minutes in 5 minute increments. Sub-interval 
length field selectable from 5 to 60 minutes in 5 minute increments. 

H. The meter shall maintain a user selectable combination of trend and event 
logging information in non-volatile memory. The information shall be available at 
a remote computer through a communications network. Minimum trend and 
logging capabilities shall be as follows: 

1. One billing log; 
2. One custom data log; 
3. Event log date and time stamped to seconds; 
4. Minimum and maximum of worst-phase date and time stamped; and 
5. Alarm and maintenance logs. 

I. The meter shall accept inputs from industry standard instrument transformers. 

1. The meter shall allow potential connection to circuits up to 600V ac 
without the use of external potential transformers. External potential 
transformer ratios up to 500,000:120V ac shall be supported. 

J. Meter shall operate with alternate current or direct current control power: 

1. 115 to 415V ac, 45 to 67 Hz. 
2. 125 to 250V de 

K. The meter shall be equipped with the following digital communications ports. 

1. An RS-485 port that is capable of communicating over a twisted pair 
network using Modbus protocol. 

L. Meter shall provide ANSI C12.1 KYZ output pulses that can be user-programmed 
for kiloWatt hours, kilo Volt Ampere Reactive hours, or kiloVolt Ampere hours. 
The value of a pulse shall be programmable, allowing control of the maximum 
pulse rate to meet the requirements of the receiving equipment. 

M. Provide a separately mounted display with the following features: 

1. High visibility alpha-numeric display to show metering data, minimum and 
maximum values, alarms, and inputs; 
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2. Pushbuttons to scroll through menus and select information to display; and 

3. Cable connection to the meter. 

N. Ethernet communications module capable of at least 10 Base T communications 
to TCP/IP networks using embedded HTML pages. Communications module 
shall have an available RS-485 port. 

0. Manufacturer: Square D PM820RD Power Meter and PM8ECC Ethernet 
communications module. No substitution. 

2.3 INSTRUMENT TRANSFORMERS 

A. Provide current and potential transformers, conforming to NEMA El 21.1 and 
ANSI C57.13, metering accuracy class 0.3, of suitable ratio and burden for 
specified metering. 

B. Provide current transformers having 5 amperes secondary and a continuous 
current rating factor of not less than 1.33. 

1. Provide three current transformers for 3-phase, 4-wire wye circuits. Select 
current transformer primary to match circuit overcurrent device trip rating. 

2. Current transformers for low-voltage circuits (600 volt and less) shall have 
10 kV BIL. 

3. Provide with window opening adequate for the conductors or bus bars. 

4. Manufacturer: ABB 

a. Type CMF, through 1200:5 at 600 volt or less; 

C. Provide potential transformers having 120V ac secondary. 

1. Provide three potential transformers for 3-phase, 4-wire wye circuits. 
Select potential transformer primary to match system line-to-line voltage. 

2. Potential transformers for low voltage circuits (600 volt and less) shall 
have 10 kV BIL. 

3. Manufacturer: ABB 

a. Type PPW for 480-volt system. 

2.4 TEST SWITCHES AND PLUGS 

A. Provide semi-flush mounted test switches in meter potential and current circuits 
to facilitate testing of the meter installation and also external connection of 
additional portable metering equipment. 

B. Provide test switches that comply with ANSI C12.9 and automatically short circuit 
current transformer circuits when the switches are opened preparatory to 
inserting the test plug. 

C. Test switch shall have potential and shorting type current poles as follows: 

1. 4-Wire Wye Systems - Four potential poles and six shorting-type current 
poles. 

D. Provide plastic cover for each test switch. 

E. Provide matching test plugs designed for in-service testing. 
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F. Manufacturers: States "Type FMS" 

1. 4-Wire Wye Systems- States FMS-10C. 

2.5 POTENTIAL CIRCUIT FUSES 

A. Provide UL Class CC, time-delay, 600 -volt, 3-ampere fuses to protect each 
potential lead to the meter: 

1. Provide each fuse with a cover having a blown-fuse indicator and 

2. Manufacturer - Bussman "Type FNQ-R fuses, BC Series fuse blocks, and 
SAMl-71 fuse covers." 

2.6 WIRING AND TERMINATIONS 

A. Use 12 AWG, THHN-THWN stranded copper, for current transformer secondary 
circuits that are less than 50 ft. Use 10 AWG, THHN-THWN stranded copper, for 
current transformer secondary circuits that are more than 50 ft. 

B. Use 12 AWG, Type THHN-THWN, stranded copper, for potential transformer 
secondary circuits. 

C. Use crimp-on, nylon insulated, insulation grip, brazed seam terminals for 
instrument wiring as follows: 

1. Use ring tongue terminals for nutted studs. Manufacturer -
Burndy "Type TN;" 

2. Use flanged fork terminals for barrier terminal strips. Manufacturer -
Burndy "YAE-Z;" and 

3. Use pin terminals for DIN type terminal blocks. Manufacturer-
3M "MNG-P." 

D. Use 18 AWG shielded, twisted pair, type CMP cable for RS-485 connections. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive meters and associated cabinets, instrument 
transformers and test blocks for compliance with installation tolerances and other 
conditions affecting performance of the raceway system. Do not proceed with 
installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install metering equipment according to manufacturer's instructions. Have the 
manufacturer's installation instructions available at the construction site. 

B. Tighten electrical connectors and terminals according to manufacturer's 
published torque-tightening values. Where manufacturer's torque values are not 
furnished, use those specified in UL 486A, Standard for Wire Connectors and 
Soldering Lugs for Use with Copper Conductors. 

C. Identify meter, test switches, instrument transformers, and meter wiring 
according to Section 26 0553, '1dentification for Electrical Systems." 

D. Ground meter and enclosure according to manufacturer's instructions and 
Section 26 0526, "Grounding and Bonding for Electrical Systems." 
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E. Provide metering components pre-installed within the electrical service entrance 
equipment. Refer to Section 26 2416, "Panelboards." 

1. Install potential transformers and associated potential fuses in dedicated 
potential transformer compartment; 

2. Install current transformers on main bus in accordance with 
manufacturer's standard details. 

3. Install meter in a dedicated metering compartment; 

4. Recess-mount meter test switches in metering compartment door; 

5. Locate meter display on switchgear metering compartment door 
approximately 60 in. above the floor; and 

6. Interconnect metering components as indicated on the drawings. 

F. Provide control power to meter in accordance with the manufacturer's 
instructions: 

1. Use a dedicated, fuse-protected, 120 volt circuit or a dedicated, fuse
protected, control power transformer if potential transformers are required 
for the metering voltage inputs and 

2. Control power may be derived from the fuse-protected metering voltage 
inputs when potential transformers are not required. 

G. Wire current and potential leads through test switch: 

1. Install fuse protection in the potential leads on the line side of the test 
switch and 

2. Use shorting-type switches for the current transformer leads. 

H. Provide Modbus protocol communications connection between the building 
automation system and the RS-485 port on the meter: 

1. Install conduit pathway for an RS485 cable from the metering cubicle to 
the appropriate BAS cabinet. Coordinate with the controls Subcontractor 
and Automation Team. 

2. Label the RS-485 cable and leave at least 6 ft of slack at both ends of the 
RS-485 cable for termination by the controls Subcontractor. 

3.3 FIELD QUALITY CONTROL 

A. Inspect accessible components for cleanliness, mechanical, and electrical 
integrity, and for presence of damage or deterioration before energizing. 

B. LANL Utilities will inspect, test, program, and adjust the meter, meter wiring, 
Ethernet communication wiring, and Ethernet communications interface. 

C. LANL ES-DE Process and Automation Team will inspect and test the RS-485 
communication wiring and communications interface. 
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D. Correct deficiencies in material, wiring, or installation that may be discovered. 

E. After completing installation, cleaning, and testing, touch-up scratches and mars 
on finish to match original finish. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 2713, Rev. 3, dated 
January 11, 2010. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Receptacles. 

B. Snap Switches. 

C. Wall Plates. 

SECTION 26 2726 

WIRING DEVICES 

D. Multi-Outlet Assemblies. 

E. Occupancy Sensing Lighting Controls. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 8116, "Facility Environmental Requirements." 

E. Section 26 0553, "Identification for Electrical Systems." 

F. Section 26 5100, "Interior Lighting." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. None. 

1.5 SUBMITTALS 

A. Submit the following in accordance with Exhibit I: 

1. Product Data. 

1.6 QUALITY ASSURANCE 

A. Work Identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Comply with the National Electrical Code (NEC) (NFPA 70). 

C. Furnish products listed and labeled by a nationally recognized testing laboratory 
(NRTL) for the application, installation condition, and the environments in which 
installed. 

D. Manufacturers of products addressed in this section shall maintain an 
ISO 9001 :9002-certification (Quality Management Systems- Requirements). 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. See Section 01 8116, "Facility Environmental Requirements." 
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1.8 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, protect, and handle products according to NECA 1, Standard 
Practices for Good Workmanship in Electrical Construction. 

1.9 COORDINATION 

A. Coordinate with other work, including painting, electrical boxes and wiring 
installations, to interface installation of wiring devices with other work. 

B. Field locations of walls, partitions, doors, windows and equipment may vary from 
locations shown on the Drawings. Prior to locating sleeves, boxes and chases 
for roughing-in of conduit and equipment, coordinate with other trades to 
determine exact field location of the above items. Verify direction of door swings 
so that local switches are properly located on the strike side of the doorway. 

C. Coordinate receptacle requirements for items of equipment provided to the 
Project under other sections of this Specification or by the Owner. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 RECEPTACLES 

A. Provide back and side wired, screw pressure terminal, straight-blade and locking 
type, receptacles as indicated on the drawings. 

1. Receptacles shall meet the performance and design requirements of 
Federal Specification WC596 and UL Standard 498, Electrical Attachment 
Plugs and Receptacles. 

2. Receptacle configurations shall be in accordance with NEMA WO 6. 

3. Catalog numbers in this article do not indicate receptacle color; see 
FINISHES article below. 

B. For 120 volt convenience receptacles connected to general purpose 20 amperes 
branch circuits, provide straight-blade NEMA 5-15R, 15 amperes, 125 volts, 
grounding duplex receptacles. Receptacle mounting strap, ground terminal, and 
ground contacts shall be formed from one piece of brass alloy. Manufacturer: 
Hubbell "HBL5262". 

C. Where indicated on the Drawings for special-purpose 120 volt duplex receptacles 
connected to 20 amperes branch circuits, provide straight-blade NEMA 5-20R, 
20 amperes, 125 volts, grounding duplex receptacles. Receptacle mounting 
strap, ground terminal, and ground contacts shall be formed from one piece of 
brass alloy. Manufacturer: Hubbell "HBL5362". 

D. For ground fault circuit interrupter (GFCI) receptacles provide straight-blade 
NEMA 5-15R, 15 amperes, 125 volts, grounding, "feed through" type, self-testing 
GFCI, weather-resistant, duplex receptacle that meet the requirements of UL 
Standard 943, Ground Fault Circuit Interrupters. Provide units that can be 
installed in a 2-3/4-inch deep outlet box without an adapter. Manufacturer: 
Hubbell "GFR5262SG." 
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E. Provide straight-blade and twist lock receptacles for special applications as 
indicated on the drawings. Receptacle types are as follows: 

1. Type 1: NEMA 6-15R. 
2. Type 2: NEMA L6-15R. 
3. Type 3: IEC 60309, 30A, UL. 
4. Type 4: NEMA L5-20. 
5. Type 5: NEMA L6-15R. 

2.3 RECEPTACLES, INDUSTRIAL HEAVY DUTY 

A. For NRTL-listed equipment furnished with cords and attachment plugs configured 
to the current edition of NEMA WD 6, provide the corresponding receptacles. 
Provide receptacles that meet the performance and design requirements of 
Federal Specification W-C-596 and UL 498. For equipment not furnished with 
cords and attachment plugs conforming to NEMA WO 6, provide receptacles and 
matching plugs as specified below. 

8. For 20-, 30-, 60-, and 100-ampere heavy-duty receptacle outlets located in dry, 
damp, or wet locations provide pin and sleeve-type receptacles that are color 
coded and uniquely configured to the particular circuit voltage and current rating. 

C. Pin and sleeve receptacles shall be NRTL-listed to UL 1682, Plugs, Receptacles, 
and Cable Connectors of the Pin and Sleeve Type and UL-classified to 
IEC 60309, Plugs, Socket Outlets, and Couplers for Industrial Purposes (Parts 1 
and 2) and Series II rated for voltages and services. 

D. Provide a back box suitable for each particular receptacle device and installation 
location. 

E. Where indicated on the drawings provide 20-, 30-, 60-, and 1 DO-ampere pin and 
sleeve receptacles with safety interlocks that will prevent making or breaking the 
receptacle connection under load. 

F. For each receptacle provide a matching plug. 

G. Manufacturer: Pass & Seymour "IEC 309 Industrial Products." 

2.4 CORD AND PLUG SETS 

A. Provide cord and plug sets that match voltage and current ratings and number of 
conductors to requirements of the equipment being connected. 

8 . Cord shall be 600 volt insulated, stranded copper conductors, with type SO 
jacket and rated for 90 °C. Grounding conductor not less than that required by 
the NEC (NFPA 70) and shall have green insulation. Conductor ampacity shall 
be equipment rating plus 25 percent minimum. 

C. Plug shall be male configuration with nylon or polycarbonate body and integral 
cable-clamping jaws. Match to cord and to receptacle type intended for 
connection. 

2.5 SNAP SWITCHES 

A. Provide single-pole, double-pole, three-way, four-way, and illuminated handle 
snap switches as indicated on the drawings. 

8. Switches shall be rated 20-amperes, 120/277-V ac, back and side wired, screw 
pressure-terminal, quiet-type alternate current switch with yoke grounding screw. 
Switches shall meet the performance and design requirements of UL 20, General 
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Use Snap Switches and W-S-896, Federal Specification - Switches, Toggle and 
Lock, Flush Mounted (AC). 

C. Manufacturer: Hubbell "HBL 1220" series. 

2.6 WALL PLATES 

A. For flush-mounted interior receptacles and wall switches, provide 0.032-in .-thick 
(minimum), brushed 302/304 alloy, stainless-steel, smooth, wall plates that meet 
the requirements of W-P-455A, Federal Specification - Plate, Wall, Electrical UL. 
Manufacturer: Hubbell "S" series. 

B. For surface-mounted interior receptacles and switches, furnish galvanized-steel 
4-in.2 raised surface covers. Receptacles installed in raised covers shall be 
secured by more than one screw. Manufacturer: RACO "800" series. 

C. For GFCI receptacles in damp locations, provide weatherproof, cast-aluminum, 
hinged, self-closing device covers. Manufacturer: Hubbell 'WP26" or "WPFS26." 

D. For GFCI receptacles in wet locations, provide cast-aluminum, hinged, self
closing device covers that are weatherproof, whether or not the attachment plug 
cap is inserted. Manufacturer: Hubbell "WP26M" or "WP26MH." 

E. Provide single-, multi-gang-, and combination-type wall plates that mate and 
match with corresponding wiring devices. 

F. Use metal plate-securing screws to match plate finish. 

2.7 MULTI-OUTLET ASSEMBLY 

A. Furnish multi-outlet assembly that meets the requirements of UL 5, Surface Metal 
Electrical Raceways and Fittings and the NEC (NFPA 70). 

B. Components of assemblies shall be products of a single manufacturer designed 
to be used together to provide a complete matching assembly of raceways and 
receptacles. 

C. Furnish multi-outlet assembly surface metal raceway fabricated from cold-rolled, 
galvanized steel and coated with standard stocked baked-enamel finish. 

D. Raceway shall be of a two piece design with a metal base and a snap-on metal 
cover. 

E. Nominal dimensions of the assembled raceway shall be 1-1/4 in. wide by 3/4 in. high. 

F. Furnish fittings required for a complete installation. 

G. Provide multi-outlet assembly with pre-wired, single NEMA 5-15R receptacles 
spaced 9 in. on center and wired alternately to two circuits with three 
No. 12 American wire gauge (AWG) THHN-insulated conductors and a green 
THHN-insulated No. 12 AWG ground wire. 

H. Manufacturer: Wiremold "Plugmold 2000." 

2.8 OCCUPANCY-SENSING LIGHT SWITCHES 

A. For laboratory areas, provide one NRTL-listed, ceiling-mount, ultrasonic sensor 
per 900 ft2 or fraction thereof. Provide power pack to derive operating voltage for 
sensor and to switch 20 amperes of ballast-type lighting load; power pack shall 
be suitable for use in air-handling plenums. Manufacturer: The Watt Stopper 
"WT-2205" with "BZ-U"-Series power pack. 
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B. For closets with less than 400 ft2 area, provide an NRTL-listed, dual voltage 
(120/277 volts), passive infrared occupancy-sensing wall switch with 180 degree 
coverage, built-in light-level sensor, adjustable time delay, adjustable sensitivity, 
and a switching technology that is suitable for electronic ballast inrush currents. 
Device shall have dual manual buttons and dual relays for user-controlled dual
level lighting switching. Relay contacts shall be rated for at least 1200 watts 
ballast load at 277 volts. Manufacturer: The Watt Stopper 'Wl-300." 

C. For lobbies, restrooms, and corridors provide an NRTL-listed, ceiling-mount 
ultrasonic sensor. Sensor shall have isolated relay contacts for interlocking with 
Heating, Ventilation, and Air Conditioning (HVAC) System controls. Provide power 
pack to derive operating voltage for sensor and to switch 20 amperes of ballast
type lighting load; power pack shall be suitable for use in air-handling plenums. 
Manufacturer: The Watt Stopper "WT-1100" with "BZ-U"-Series power pack. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Verify outlet boxes are installed at proper locations and heights. 

B. Verify wall openings are neatly cut and will be completely covered by wall plates. 

C. Verify branch circuit wiring installation is completed, tested, and ready for 
connection to wiring devices. 

D. Clean debris from outlet boxes before installing devices. 

3.2 INSTALLATION 

A. Install products following manufacturers' instructions. Have the manufacturers' 
installation instructions available at the construction site. 

B. Install devices plumb, level, and secure. 

C. Except as otherwise indicated on the drawings, mount devices flush, with long 
dimension vertical, and grounding point of receptacles on top. Group adjacent 
switches and receptacles under single, multi-gang wall plates. 

D. Do not use the duplex/split-wire break-off tabs in receptacles as circuit 
conductors for connecting downstream devices. 

E. Cover devices and assemblies during painting. 

F. Install wall plates on switch, receptacle, and blank outlets after painting is complete. 

G. Install receptacle for electric water cooler within electric water cooler cabinet as 
recommended by manufacturer. 

H. Install galvanized-steel plates on outlet boxes and junction boxes in unfinished 
areas, above accessible ceilings, and on surface-mounted outlets. 

3.3 DUAL-LEVEL LIGHTING CONTROL 

A. Provide dual-level lighting control in spaces 100 ft2 and larger except for 
corridors; locker rooms; mechanical, electrical, and telecommunication rooms. 

B. Coordinate manual controls with automatic controls so the manual control can reduce 
the lighting load by at least 50 percent in a reasonably uniform lighting pattern. 
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C. Coordinate dual-level-lighting controls with luminaire ballasts specified in 
Section 26 5100, "Interior Lighting." 

3.4 GROUNDING 

A. Connect wiring device grounding terminal to branch circuit equipment grounding 
conductor. 

B. Connect isolated ground receptacle grounding terminal to the isolated grounding 
conductor. 

3.5 IDENTIFICATION 

A. Identify wiring devices with circuit number as required in Section 26 0553, 
"Identification for Electrical Systems." 

3.6 FIELD QUALITY CONTROL 

A. Inspect each wiring device for defects before installing. 

B. Operate each operable device at least six times with circuit energized; verify 
proper operation. 

C. Test 15- and 20-ampere receptacles for proper polarity and ground continuity 
using an NRTL-listed test device that impresses a momentary current of at least 
15 amperes on the branch circuit conductors and equipment grounding path. 

D. Test GFCI receptacle operation with both local and remote fault simulations 
according to manufacturer recommendations. 

1. Verify that GFCI will trip at 5 ±1 mA current and 
2. Verify that GFCI does not trip at less than 1.8 mA current. 

E. Replace damaged or defective wiring devices. 

3. 7 CLEANING AND ADJUSTING 

A. Clean devices and wall plates. Replace stained or improperly painted wall plates 
or devices. 

B. Adjust devices and wall plates to be flush and level. 

C. Adjust time-out controls each occupancy-sensing light switches to the following 
settings: 

1. Open Offices, Laboratories, and Restrooms - longest time-out setting, but 
not more than 30 minutes. 

2. Break Rooms, Storage Rooms, and Copy Machine Rooms - 5-minute 
time-out setting. 

3. Conference Rooms - 10-minute time-out setting. 

4. Corridors and Lobbies - 15-minute time-out setting. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 2726, Rev. 4, dated 
November 10, 2011. 
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SECTION 26 2816 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Safety switches. 

B. Fuses. 

C. Enclosed circuit breakers. 

D. Fractional horsepower motor disconnects. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables." 

D. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

E. Section 26 0529, "Hangers and Supports for Electrical Systems." 

F. Section 26 0533, "Raceways and Boxes for Electrical Systems." 

G. Section 26 0553, "Identification for Electrical Systems." 

H. Section 26 0813, "Electrical Acceptance Testing." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Product Data: Submit manufacturer's technical data for each type of 
safety switch and enclosed circuit breaker, including data proving that 
materials comply with specified requirements. Provide catalog sheets 
showing voltage and current ratings, short circuit ratings, dimensions, and 
enclosure details. 

2. Installation Instructions: Indicate application conditions and limitations of 
use stipulated by Product testing agency specified under Regulatory 
Requirements. Include instructions for storage, handling, protection, 
examination, preparation, installation, and starting of Product. 

1.5 QUALITY ASSURANCE 

A. Comply with the National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

B. Provide safety switches and circuit breakers that are listed and labeled by a 
nationally recognized testing laboratory (NRTL) for the application, installation 
condition, and the environment in which installed. 
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C. Comply with the following standards as applicable: 

1. NEMA AB 3 - Molded Case Circuit Breakers and Their Application 

2. NEMA FU 1 Low Voltage Cartridge Fuses 

3. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment 
Switches (600 Volts Maximum) 

4. UL 50 - Enclosures for Electrical Equipment. 

5. UL 489 - Molded Case Circuit Breakers, Molded Case Switches, and 
Circuit Breaker Enclosures 

1.6 RECEIVING, STORING AND PROTECTING 

A. Receive, inspect, handle, and store safety switches and enclosed circuit breakers 
according to the manufacturer's written instructions and NECA 1 Standard 
Practices for Good Workmanship in Electrical Construction (ANSI). 

B. Perform receipt inspection of enclosed circuit breakers in accordance with LANL 
P 840-1 Procurement Quality. For each enclosed circuit breaker complete a 
LANL Form 838c, Quality Assurance Supplement, specifically using clause 
QC-27 Suspect/Counterfeit Items. Examine each circuit breaker to verify that it is 
genuine, new, and unaltered. Report any suspect/counterfeit circuit breakers to 
the LANL Subcontract Technical Representative and the LANL 
Suspect/Counterfeit Item Coordinator (SCIC). Indicators of suspect/counterfeit 
molded-case circuit breakers include the following: 

1. Missing date code. 
2. Date code is older than two years, or style is no longer manufactured. 
3. Factory seals broken or removed . 
4. Mislabeled or over-labeled to change size or type. 
5. Non-English text in labels. 
6. Missing or suspect UL sticker; CE is not an acceptable NRTL. 
7. Low quality labeling and/or misspelled words on labels. 
8. Outdated manufacturer's label or logo, or refurbisher's name on label. 
9. Not received in original, sealed packaging. 
10. Screwdriver or wrench marks on terminals. 
11 . Handle modified to change ampere rating. 
12. Contradicting amperage, voltage, or interrupting ratings. 

1. 7 SERVICE CONDITIONS 

A. Provide safety switches and enclosed circuit breakers that will perform 
satisfactorily in the following service conditions: 

1. Elevation of 7500 feet above sea level. 
2. Maximum ambient temperature of 104 °F. 
3. 24-hour average temperature not exceeding 86 °F. 
4. Maximum solar heat gain: 110 W/sq/ft. 

1.8 EXTRA MA TE RIALS 

A. Provide one spray can of touch-up paint that matches finish of switches and 
enclosed circuit breakers finish. 

B. Provide a spare set of three fuses of each type and size installed in fused safety 
switches. 
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PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 SAFETY SWITCHES 

2.3 

A. Provide NRTL-listed, NEMA KS 1 Type HD safety switches with ratings and 
number of poles as indicated on the drawings or as required by the NEC 
(NFPA 70). 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

FUSES 

Safety switches used as service equipment shall be NRTL labeled for the 
application. 

Enclosure type shall be in accordance with NEMA KS 1 and as required by the 
conditions of installation and use. 

Fusible safety switches shall have rejection clips for NEMA FU 1, Class R fuses. 
Provide fuse pullers in 30, 60, and 100 ampere fusible safety switches. 

Each safety switch shall have an equipment ground bar. 

Furnish a neutral bar for each safety switch used on a circuit that includes a 
grounded "neutral" conductor. 

Each safety switch shall have a factory-installed cover-mounted viewing window 
positioned over the blades to allow visual verification of ON-OFF status. 

Provide auxiliary electrical interlock switches with safety switches as indicated on 
the drawings or as required by the application. 

Each safety switch shall have provisions for padlocking in the OFF position. 

Manufacturer: Square D "Class 3110". 

A. Provide NRTL-listed, NEMA FU 1 Class R fuses for fusible safety switches as 
indicated on the drawings, required by the NEC (NFPA 70), or required by the 
manufacturer of served equipment. 

B. Size fuses in accordance with NEC (NFPA 70) requirements based upon load 
supplied. 

C. Provide a cabinet for spare fuses. 

D. Manufacturer: Bussman "LPN-RK_SP" (250 V), "LPS-RK_SP" (600 V), and 
"SFC-FUSE-CAB" 

2.4 ENCLOSED CIRCUIT BREAKERS 

A. Provide, enclosed molded-case circuit breakers with ratings as indicated on the 
drawings or as required by the NEC (NFPA 70). 

B. Enclosed molded-case circuit breakers shall be NRTL-listed to UL 489. 

C. Multi-pole circuit breakers used on 480-volt or 480Y /277-volt systems shall be 
600 V rated. 

D. Enclosed circuit breakers used as service equipment shall be NRTL labeled for 
the application. 
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E. Enclosure type shall be in accordance with UL-50 and as required by the 
conditions of installation and use. 

F. Each enclosed circuit breaker shall have an equipment ground bar. 

G. Furnish a neutral bar for each enclosed circuit breaker used on a circuit that 
includes a grounded "neutral" conductor. 

H. Enclosed circuit breakers rated 100 amperes and larger shall be suitable for use 
with crimp-on compression lugs. 

I. Provide enclosed circuit breakers with auxiliary electrical interlock switches as 
indicated on the drawings or as required by the application. 

J. Each enclosed circuit breaker shall have a permanently-installed provision for 
padlocking in the OFF position. 

1. Furnish handle lock-off device that will accept a 1 /4-inch padlock shackle. 

2. Securely attach the device to the circuit breaker case; the attachment 
shall not depend on a friction fit or the presence of the enclosure front for 
the handle lock-off device to remain in place and be functional. 

K. Manufacturer: Square D "Class 61 O" enclosure with F, K, L, or M frame circuit 
breaker. 

2.5 FRACTIONAL HORSEPOWER MOTOR DISCONNECTS 

A. Provide general purpose, Class A, manually-operated, full voltage controllers as 
disconnects for AC fractional horsepower motors. 

B. Conform to the requirements of NEMA ICS 2 - Industrial Control Devices, 
Controllers, and Assemblies. 

C. Enclosure type shall be in accordance with UL-50 and as required by the 
conditions of installation and use. 

D. Controller shall have a thermal overload unit, red pilot light, and toggle operator. 

E. Provide handle guard with provision for padlocking in the OFF position. 

F. Manufacturer: Square D "Class 2510". 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive safety switches and enclosed circuit breakers for 
compliance with installation tolerances and other conditions affecting 
performance of the product. Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

3.2 INSTALLATION 

A. Install safety switches and enclosed circuit breakers where indicated on the 
drawings and according to manufacturer's instructions, NECA 1, and the NEC 
(NFPA 70). Have the manufacturer's installation instructions available at the 
construction site. 

B. Install each safety switch and enclosed circuit breaker so the interlock bypass will 
be accessible. 
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C. Provide supports and seismic anchorage in accordance with the manufacturer's 
installation instructions and Section 26 0529, "Hangers and Supports for 
Electrical Systems." 

D. Ground and bond safety switches and enclosed circuit breakers as required in 
Section 26 0526, "Grounding and Bonding for Electrical Systems." 

E. Install conduits as required in Section 26 0533, "Raceways and Boxes for 
Electrical Systems." 

F. Install conductors as required in Section 26 0519, "Low-Voltage Electrical Power 
Conductors and Cables." 

1. Use compression type lugs to connect all service, feeder, and branch 
circuit cables to enclosed circuit breakers rated greater than 
100 amperes. 

2. Tighten electrical connectors and terminals to the manufacturer's 
published torque-tightening values. Where manufacturer's torque values 
are not indicated, use those specified in UL 486A. 

G. Install fuses in fusible safety switches as indicated on the drawings or as required 
to match installed motor or load characteristics. Apply adhesive tag on inside 
door of each fused switch indicating NEMA fuse class and size installed. 

H. Install spare fuse cabinet in the main electrical room. 

3.3 IDENTIFICATION 

A. Identify safety switches and enclosed circuit breakers and install warning signs 
and arc-flash warning labels as required in Section 26 0553, "Identification for 
Electrical Systems." 

B. Provide permanent indication of trip rating of each enclosed circuit breaker or 
fuses installed in each enclosed switch that will be visible without opening cover 
and exposing energized conductors. 

C. Mark floor in front of safety switches and enclosed circuit breakers to show NEC 
(NFPA 70) required working space according to Section 26 0553. 

3.4 FIELD QUALITY CONTROL 

A. Clean interior and exterior of safety switches and enclosed circuit breakers. 

B. Verify that ratings for safety switches and enclosed circuit breakers match values 
indicated on the drawings. 

C. Verify proper torque of accessible bus connections and mechanical fasteners 
after installing safety switches and enclosed circuit breakers. 

D. Coordinate inspections and tests with those required by Section 26 0813, 
"Electrical Acceptance Testing." 

E. After completing installation, cleaning, and testing, touch-up scratches and mars 
on finish to match original finish. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 2816, Rev. 3, dated 
December 15, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 26 2913 

ENCLOSED CONTROLLERS 

A. AC motor control devices rated 600V and less that are not an integral part of 
equipment or motor control centers. 

1. Manual motor controllers for fractional horsepower motors. 
2. Magnetic motor controllers, full-voltage, non-reversing. 
3. Combination magnetic motor controllers, full-voltage, non-reversing. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

D. Section 26 0529, "Hangers and Supports for Electrical Systems." 

E. Section 26 0548, "Vibration and Seismic Controls for Electrical Systems." 

F. Section 26 0553, "Identification for Electrical Systems." 

G. Section 26 0813, "Electrical Acceptance Testing." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with requirements of Exhibit I: 

1. Catalog data: Submit manufacturer's technical data for each type of 
motor controller and starter, including data proving that materials comply 
with specified requirements. Provide catalog sheets showing voltage, 
controller size, ratings and size of switching and overcurrent protective 
devices, short circuit ratings, dimensions, and enclosure details. 

2. Installation instructions: Indicate application conditions and limitations of 
use stipulated by Product testing agency specified in Paragraph 1.5. 
Include instructions for storage, handling, protection, examination, 
preparation, installation, and starting of Product. 

3. Operation and maintenance instructions. 

4. Test and Inspection Records: Submit records of inspections, tests, and 
adjustments performed in Paragraph 3.4. 

5. Wiring diagrams: Submit the following diagrams for each type of enclosed 
controller supplied: 

a. Wiring diagram showing the relative locations of controller 
components and terminals. 
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b. Elementary diagram with components arranged in a "ladder'' 
format to show sequence of operation of the devices. 

1.5 QUALITY ASSURANCE 

A. Comply with the National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

B. Provide enclosed controllers listed and labeled by a nationally recognized testing 
laboratory (NRTL) as suitable for purposes specified and shown. 

C. The manufacturer of the enclosed controllers shall have an ISO 9001 :9002 
certified quality management system. 

1.6 RECEIVING, STORING AND PROTECTING 

A. Receive, store, protect, and handle products according to NECA 1 - Standard 
Practices for Good Workmanship in Electrical Construction and NECA 230 -
Standard for Selecting, Installing, and Maintaining Electric Motors and Motor 
Controllers. 

1. 7 COORDINATION 

A. Coordinate the features of each enclosed controller with the ratings and 
characteristics of the supply circuit, the motor, the required control sequence, the 
duty cycle of the load, the pilot devices, and control circuit affecting controller 
functions. Provide controllers that are horsepower rated to suit the motor 
controlled. 

1.8 SERVICE CONDITIONS 

A. Enclosed controllers shall perform satisfactorily in the following service conditions 
without mechanical or electrical damage or degradation of operating 
characteristics: 

1. Operating elevation of 7500 feet above sea level. 

1.9 EXTRA MATERIALS 

A. Furnish one spare for every five installed fuses, but not less than one set of three 
of each kind . 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 GENERAL 

A. Provide enclosed controllers that are NRTL-listed to UL 508 - Industrial Control 
Equipment and have a short circuit withstand rating that exceeds the fault current 
available at the controller line terminals 

B. Provide enclosed controllers that conform to the requirements of NEMA ICS 2 -
Industrial Control Devices, Controllers, and Assemblies 
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C. Provide enclosures in accordance with ANSl/NEMA ICS 6 - Enclosures for 
Industrial Controls and Systems with Type as required to meet conditions of 
installation. 

2.3 FRACTIONAL HORSEPOWER MANUAL MOTOR CONTROLLERS 

A. Provide general purpose, Class A, manually-operated, full-voltage controllers for 
AC fractional horsepower motors. 

B. Provide starter with thermal overload unit, red pilot light, and toggle operator. 

C. Provide handle guard with provision for locking in the OFF position. 

D. Manufacturers: 

1. Allen-Bradley "Bulletin 600" 
2. Eaton "Type MS" 
3. Siemens "Class SMF" 
4. Square D "Class 2510 Type F". 

2.4 MAGNETIC MOTOR CONTROLLERS - NON-REVERSING: 

A. Provide general purpose, Class A, magnetic, full-voltage, non-reversing 
controllers for alternate current induction motors rated in horsepower. 

B. Coil shall be of the encapsulated type. Coil operating voltage shall be 24 volts, 
60 Hz or 120VAC 60 Hz as indicated on the drawings. 

C. Provide controllers of size and number of poles as indicated on the drawings. 

D. Contacts shall be totally enclosed, double-break, silver-cadmium-oxide power 
contacts. Contact inspection and replacement shall be possible without 
disturbing line or load wiring . 

E. Contactor shall be suitable for at least the number of operations indicated in the 
NEMA AC-3 utilization category load-life profile for the contactor size. 

F. Wiring shall be "straight-through" with all terminals clearly marked. 

G. Provide solid-state overload units with the following characteristics for motors 
rated less than 100 full-load amperes: 

1. NEMA Class 10 tripping characteristics. 
2. Field selectable motor full load current. 
3. Ambient temperature insensitive. 
4. Phase loss protection. 
5. Manual reset after time delay. 
6. Integral current transformers. 

H. Provide one set of NEMA ICS 2 field convertible auxiliary contacts in addition to 
the seal-in contact. 

I. Provide cover mounted, heavy duty, 22 mm or 30 mm, metal operator, oil tight 
pilot devices as listed below with NEMA ICS 2, Form Z, A600 rated contacts. 

1. Selector Switches: Rotary type 

a. HAND-OFF-AUTO or ON-OFF-AUTO selector switch if controller 
is connected to automatic control system or may be in the future. 

b. ON-OFF selector switch if controller is not connected to automatic 
control system. 
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2. Push buttons: 

a. Flush, momentary-contact START pushbutton. 

b. Flush, momentary-contact STOP pushbutton. 

c. Mushroom head, maintained action, turn-to-release or pull-to
release EMERGENCY STOP pushbutton as indicated on the 
drawings. 

3. Push-to-test LED type indicating lights: 

a. Red RUNNING pilot light. 
b. Green STOPPED pilot light. 
c. Additional pilot lights as indicated on the drawings. 

4. Provide legend plates for pushbuttons, pilot lights and selector switches. 

J. Provide externally operable manual reset operator. 

K. Provide a control power transformer in each motor starter. The transformer shall 
have 24 volt or 120 volt secondary as indicated on the drawings and sufficient 
capacity to operate starter coil and all connected pilot, indicating and control 
devices, plus 20 percent spare capacity. Provide fused primary and secondary. 
Bond un-fused leg of secondary to enclosure. Provide fuses or fuse holders with 
blown fuse indicators. 

L. Manufacturers: 

1. Allen-Bradley "Bulletin 509" 
2. Eaton "A200" or "Freedom Series" 
3. Siemens "Class 14" 
4. Square D "Class 8536 Type S". 

2.5 CIRCUIT BREAKER TYPE COMBINATION MAGNETIC MOTOR CONTROLLERS -
NON-REVERSING 

A. Provide combination magnetic motor controllers with motor circuit protector 
disconnect and controller in a common enclosure. 

B. Motor circuit protector shall conform to UL 485 and NEMA AB 1 - Molded Case 
Circuit Breakers, with an integral instantaneous magnetic trip in each pole. 

1. Trip units shall be calibrated to coordinate with the actual locked-rotor 
current of the connected motor and the controller overload relays. 

2. Provide motor circuit protectors that are factory assembled with the 
controller, interlocked with unit cover or door, and arranged to disconnect 
the controller. 

3. Motor circuit protector shall have a color coded externally operated 
handle. Operating handle shall give positive visual indication of ON-OFF 
with red and black color coding. Include provisions for padlocking handle 
in the OFF position. 

4. Provide motor circuit protectors rated 600 volts when used on 480 volt 
systems. 

C. Provide general purpose, Class A, magnetic, full-voltage, non-reversing 
controllers for AC induction motors rated in horsepower. 
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D. Coil shall be of the encapsulated type. Coil operating voltage shall be 24 volts, 
60 Hz or 120VAC 60 Hz as indicated on the drawings. 

E. Provide controllers of size and number of poles as indicated on the drawings. 

F. Contacts shall be totally enclosed, double-break, silver-cadmium-oxide power 
contacts. Contact inspection and replacement shall be possible without 
disturbing line or load wiring . 

G. Contactor shall be rated for at least the number of operations indicated in the 
NEMA AC-3 utilization category load-life profile for the contactor size. 

H. Wiring shall be "straight-through" with all terminals clearly marked. 

I. Provide solid-state overload units with the following characteristics for motors 
rated up to 100 full-load amperes: 

1. NEMA Class 1 O tripping characteristics 
2. Field selectable motor full load current. 
3. Ambient temperature insensitive. 
4. Phase loss and phase unbalance protection. 
5. Manual reset after time delay. 
6. Integral current transformers. 

J. Provide one set of NEMA ICS 2 field convertible auxiliary contacts in addition to 
the seal-in contact. 

K. Provide cover mounted, heavy duty, 22 mm or 30 mm, metal operator, oil tight 
pilot devices as listed below with NEMA ICS 2, Form Z, A600 rated contacts 

1. Selector Switches: Rotary type 

a. HAND-OFF-AUTO or ON-OFF-AUTO selector switch if controller 
is connected to automatic control system or may be in the future. 

b. ON-OFF selector switch if controller is not connected to automatic 
control system. 

2. Push buttons: 

a. Flush, momentary-contact START pushbutton. 

b. Flush, momentary-contact STOP pushbutton. 

c. Mushroom head, maintained action, turn-to-release or pull-to
release EMERGENCY STOP pushbutton as indicated on the 
drawings. 

3. Push-to-test LED type indicating lights: 

a. Red RUNNING pilot light. 
b. Green STOPPED pilot light. 
c. Additional pilot lights as indicated on the drawings. 

4. Provide legend plates for pushbuttons, pilot lights and selector switches. 

L. Provide externally operable manual reset operator. 

M. Provide a control power transformer [as scheduled on the drawings] in each 
motor starter. The transformer shall have 24 volt or 120 volt secondary as 
indicated on the drawings and sufficient capacity to operate starter coil and all 
connected pilot, indicating and control devices, plus 20 percent spare capacity. 
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Provide fused primary and secondary. Bond un-fused leg of secondary to 
enclosure. Provide fuses or fuse holders with blown fuse indication. 

N. Manufacturer: 

1. Allen-Bradley "Bulletin 513" 
2. Siemens "Class 18" 
3. Square D "Class 8539 Type S". 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive control equipment for compliance with installation 
tolerances and other conditions affecting performance of the control system. Do 
not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install motor control equipment where indicated on the drawings and according to 
NECA 230 and the manufacturer's instructions. Manufacturer's installation 
instructions shall be available at the construction site. 

B. Mount with operating mechanism 5'-0" above floor or as indicated on the drawings. 

C. Install enclosed controllers plumb. Provide supports in accordance with the 
requirements of the NEC (NFPA 70) and the following sections: 

1. Section 26 0529, "Hangers and Supports for Electrical Systems": applies 
to enclosed controllers that weigh 20 lb or less and have been assigned 
an importance factor of 1.0. 

2. Section 26 0548, "Vibration and Seismic Controls for Electrical Systems": 
applies to enclosed controllers that weigh more than 20 lb or have been 
assigned an importance factor greater than 1.0. 

D. Remove temporary blocking of moving parts from controllers. 

E. Ground and bond motor controllers and control devices as required in 
Section 25 0526, "Grounding and Bonding for Electrical Systems." 

F. Tighten electrical connectors and terminals according to manufacturers' 
published torque values. Where manufacturer's torque values are not furnished, 
use those specified in UL 486E - Equipment Wiring Terminals for Use with 
Aluminum and/or Copper Conductors. 

G. Set overload relays or install overload heater elements in motor controllers to 
match installed motor characteristics. 

H. Provide neatly typed label inside each motor starter enclosure door identifying 
motor served, nameplate horsepower, full load amperes, code letter, service 
factor, and voltage/phase rating. Place label in clear plastic holder. 

3.3 IDENTIFICATION 

A. Identify enclosed controllers as required in Section 26 0553, "Identification for 
Electrical Systems." 

B. Provide Category I nameplate for each enclosed controller. Refer to 
Section 26 0553. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Enclosed Controllers 
26 2913-6 

11258 



C. Install warning signs and arc-flash warning label on the enclosures of each 
magnetic motor controller and each combination motor controller. 

D. At indoor locations, mark floor in front of each enclosed controller to show NEC 
(NFPA 70) required working clearances according to Section 26 0553. 

E. Provide neatly typed label inside each motor starter enclosure door for each 
magnetic motor controller and each combination motor controller identifying the 
motor served, nameplate horsepower, full load amperes, code letter, service 
factor, and voltage/phase rating. 

3.4 FIELD QUALITY CONTROL 

A. Clean, inspect, test, adjust, and energize enclosed controllers in accordance with 
the manufacturer's instructions and NECA 230. 

B. Verify that the proper overloads are installed and set for the motor nameplate full 
load current and duty. 

C. Using a calibrated torque wrench, verify that tightness of accessible electrical 
connections match manufacturer's published values or those specified in 
UL 486E. 

D. Verify proper operational response to control devices. 

E. Coordinate inspections and tests with those required by Section 26 0813, 
"Electrical Acceptance Testing." 

F. After completing installation, cleaning, and testing, touch-up scratches and mars 
on finish to match original finish. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 2913, Rev. 2, dated 
June 9, 2011. 
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SECTION 26 2923 

VARIABLE FREQUENCY MOTOR CONTROLLERS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Configured adjustable frequency AC controllers (AFCs) for use with NEMA B 
design AC squirrel-cage induction motors. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 01 7839, "Project Record Documents." 

D. Section 25 5000, "Integrated Automated Facility Controls." 

E. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

F. Section 26 0529, "Hangers and Supports for Electrical Systems." 

G. Section 26 0553, "Identification for Electrical Systems." 

H. Section 26 0813, "Electrical Acceptance Testing." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. None. 

1.5 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data: Submit catalog data describing each type of AFC. Include 
data substantiating that materials comply with specified requirements. 
Provide catalog sheets showing voltage, controller size, ratings and size 
of switching and overcurrent protective devices, short circuit ratings, 
dimensions, and enclosure details. 

2. Calculations: 

a. Submit calculations showing de-rating and selection of each AFC 
for the specified altitude, ambient temperature, and carrier 
frequency. 

3. Certification: Submit certification by manufacturer's field technical 
representative that the subcontractor has installed, adjusted, and tested 
each AFC according to the manufacturer's recommendations. 

4. Shop Drawings: Submit shop drawings for each AFC including 
dimensioned plans and elevations and component lists. Include front and 
side views of enclosure showing overall dimensions, enclosure type, 
enclosure finish, unit locations, and conduit entrances. 
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5. Installation Instructions: Indicate application conditions and limitations of 
use stipulated by Product testing agency specified under Regulatory 
Requirements. Include instructions for storage, handling, protection, 
examination, installation, and starting of Product. 

6. Operation and Maintenance Instructions: Submit operation and 
maintenance instructions. 

7. Test Reports: Submit results of required factory tests. 

8. Warranty: Provide a 3-year parts warranty, on materials and 
workmanship, and 1-year labor warranty from the date of field certification 
by manufacturer's representative of satisfactory operation. 

1.6 QUALITY ASSURANCE 

A. Comply with the National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

B. Provide products that are listed and labeled by a nationally recognized testing 
laboratory (NRTL) for the application, installation condition, and the environment 
in which installed. 

C. Comply with the applicable requirement of the latest NEMA ICS 3.1 - Safety 
Standards for Construction and Guide for Selection, Installation and Operation of 
Adjustable Speed Drive Systems, IEEE 519, and FCC Part 15 Subpart J. 

D. The manufacturer of the AFC shall be a certified ISO 9001 facility. 

E. The manufacturer's tum around period to repair or replace the AFC shall be no 
more than 36 hours. 

F. Perform the following factory tests on each AFC: 

1. Test every power converter (a component of the AFC) with an actual AC 
induction motor 100% loaded and temperature cycled to the full range of 
the AFC. Monitor the power converter for correct phase current, phase 
voltages, and motor speed. Verify current limit operation by simulating a 
motor overload. 

2. Verify proper factory presets by scrolling through all parameters to ensure 
proper microprocessor settings. Verify proper functioning of all input and 
output ports. 

3. Test all AFC door mounted pilot devices to verify proper function. 

4. Functionally test all options including operation of a motor in the bypass 
mode if supplied. Verify proper setting of motor overload protection. 

5. Test the AFC wiring for continuity, shorts, and unintended grounds with all 
enclosed devices mounted and wired. 

1. 7 COORDINATION 

A. Coordinate the features of each AFC with the ratings and characteristics of the 
supply circuit, the motor, the required control sequence, the duty cycle of the 
motor, drive, load, the pilot device, and control circuit affecting controller 
functions. Furnish AFCs rated to suit the motor controlled in the specified 
conditions. 

B. Coordinate the communications protocol with the building automation system; 
refer to Section 25 5000, "Integrated Automated Facility Controls." 
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1.8 SERVICE CONDITIONS 

A. AFCs shall perform satisfactorily in the following service conditions without 
mechanical or electrical damage or degradation of operating characteristics: 

1. Operating elevation of 7500 feet above sea level. 
2. Operating ambient temperature extremes of 32 to 104 degrees F. 
3. 24-hour average operating ambient temperature not exceeding 86 °F. 
4. Operating relative humidity: 0 to 95 percent, without condensation. 

1.9 RECEIVING, STORING AND PROTECTING 

A. Receive, store, and protect, and handle products according to NECA 1-
Standard Practices for Good vvarkmanship in Electrical Construction. 

1.10 EXTRA MA TE RIALS 

A. Furnish six spares of each size and type fuse required. 

1.11 PROJECT RECORD DOCUMENTS 

A. Submit the following in accordance with Section 01 7839, "Project Record 
Documents": 

1. Parameter Settings: For each AFC provide a listing of all drive parameter 
settings that were changed from the manufacturer's default settings. 

2. Test reports and certifications indicated in Paragraph 3.3. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 ADJUSTABLE FREQUENCY AC CONTROLLER 

A. Provide UL508C listed and labeled configured adjustable frequency AC 
controller(s) (AFCs) as indicated on the drawings and specified in this section. 
NEMA 1 enclosed AFCs shall be UL-1995 listed for mounting in plenums and 
compartments handling conditioned air. 

B. Each configured AFC shall be an integrated assembly with an externally 
operated disconnect device, transient voltage surge suppression, current-limiting 
fuses, line input reactor, power converter, cooling fans, operator interface, control 
system interface, control power transformer and a suitable enclosure. 

C. Provide fusible switch type externally operable disconnect. Disconnect handle 
shall have provisions for locking in the OFF position with up to 3 padlocks. 
Mechanical interlocks shall prevent opening the enclosure door with disconnect 
in the ON position and shall prevent moving disconnect to the ON position with 
enclosure door open. 

D. Provide current-limiting drive branch circuit fuses in the disconnect switch. 
Select fuses to protect the input rectification circuit. Use Class J fuses with 
interrupting rating of 200,000 AIC . The series interrupting rating of the AFC and 
fuses shall be a minimum of 30,000 AIC and shall be stated in the AFC 
Instruction Manual as required by UL 
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E. Provide a three phase 3% minimum impedance input line reactor in the AFC 
cabinet to minimize drive harmonics on the AC line and protect the drive from 
damaging electrical system transients. Provide additional input filtering as 
required to limit line current total harmonic distortion (THO) to less than 10 
percent. 

F. Provide power converter that is microprocessor based using insulated gate 
bipolar transistors and pulse width modulation (PWM) technology and is suitable 
for low-noise operation of adjustable torque loads such as centrifugal pumps and 
fans. 

1. Input voltage shall be either 200-230 or 380-480 Vac as indicated on the 
drawings. 

a. Power converter shall be able to withstand voltage variations of -
15 percent to +10 percent and imbalance of 3 percent without 
tripping or affecting drive performance. 

b. Power converter shall operate with input frequency of 60 Hz and 
shall withstand a frequency variation of +5 percent to -5 percent. 

c. Power converter displacement power factor shall be not less than 
0.95 lagging under any speed or load condition. 

d. The efficiency of the power converter shall be not less than 96 
percent at full speed and full load. 

e. Line notches, transients, and harmonics on incoming line shall not 
affect power converter performance. 

f. Power converter shall include provisions for a DC link inductor. 
Power converters 100 HP and above shall be supplied with DC 
link inductor in addition to the input line reactor. 

2. Power converter output shall be capable of continuously operating the 
connected variable torque motor load over the complete speed range at 
an elevation of 7500 feet in an ambient temperature of +40 degrees C 
operating at the specified carrier frequency. 

a. 

b. 

c. 

d. 

e. 

f. 
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Current rating of the power converter shall be based on a carrier 
frequency of 8 kHz for AFCs 1-75 HP and 4 kHz for AFCs 100-
400 HP. All HP ratings shall meet or exceed Table 430.150 of the 
National Electric Code. Rated three-phase motor full load current, 
HP, maximum current and rated voltage shall appear on the 
power converter nameplate. 

Power converter output voltage shall vary with frequency to 
maintain a constant volts/hertz ratio up to 60 Hz output. Constant 
or linear voltage output shall be provided above 60 Hz. 

Power converter rated output voltage shall be programmable to 
match motor nameplate voltage. 

The power converter one-minute overload rating shall be not less 
than 120 percent of rated current, adjusted for altitude. 

The power converter shall be able to operate with its output 
disconnected for troubleshooting and startup. 

PWM carrier frequency shall be field adjustable with a minimum 
range of 2 kHz to 6 kHz to minimize the level of audible motor noise. 
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g. Motor acceleration and deceleration shall be programmable from 
one second to not less than 60 seconds. 

h. For fan service, provide controller with not less than three 
programmable critical frequencies that can be skipped to avoid 
mechanical resonances. 

i. Power converter shall not generate damaging voltage pulses at 
the motor terminals when located within 200 feet of the motor. 
Power converter shall comply with NEMA MG1 Section 30.40.4.2. 

3. Supply the power converter with interface modules as required to provide 
the following control functions and external signals: 

a. Automatic control using ANSl/ASHRAE Standard 135, ISO 16484-5 
approved BACnet compatible network protocol over an RS-485 
communications system from the building automation system. This 
communications port shall provide direct communication between the 
drive microprocessor and the building automation system. All 
configuration and control functions shall be accessible through this 
port and fault diagnostics, start/stop, speed commands, and all drive 
feedback variables shall be available. Discrete signals such as 
Bypass Run or Interlock Open shall also be mapped through the drive 
terminal strip to the system for unitary control. The communications 
port shall have the ability to be used in a "monitor only" mode where 
control shall be from a digital controller directly wired to the drive. 

b. Six configurable digital inputs, factory pre-set for common HVAC 
control interface to minimize customization at start up. 

c. Two isolated analog inputs with 0-20 mA, 4-20 mA or 0-4 V, 0-8 V, 
and 0-10 V selectable parameters. Both shall be capable of 
providing speed feedback for internal Pl setpoint control loop. 
Either may be mapped to communication port for unitary control of 
temperature, pressure, or other analog control functions. 

d. Isolated 0-10 V output signal proportional to speed or load as 
required to interface with control system 

e. Not less than two sets of NEMA ICS 2 field-convertible auxiliary 
contacts to signal the following conditions: 

1) Drive run. 
2) Drive fault. 

4. Provide the power converter with the following protective features: 

a. 

b. 

c. 

d. 

e. 

f. 
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motor operated by the AFC output from extended overload 
operation. No additional hardware such as motor overload relays 
or motor thermostats shall be required. 

Output phase-to-phase short circuit protection. 

Output ground fault protection. 

High input line voltage. 

Low input line voltage. 

Loss of input or output phase. 
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g. Drive overcurrent. 

h. Drive over-temperature. 

i. Stall protection. 

j. Transient voltage surge suppression up to 6000 volts peak per 
IEEE C62.41. 

G. The AFC shall have the capability of riding though power dips up to 10 seconds 
without a controller trip depending on load and operating condition. The AFC 
shall automatically restart after a longer power interruption. 

H. Provide the following operator interfaces mounted on the cover of: 

1. Touch keypad and LCD screen that digitally indicates: 

a. Frequency output 
b. Voltage output 
c. Current output 
d. Motor RPM 
e. Motor kW 
f. Elapsed Time 
g. Time Stamped Fault Indication 
h. DC Bus Volts 
i. Faults 
j. Pl running, Pl setpoint 
k. Parameter settings 

2. Heavy duty, 22 mm or 30 mm, metal operator, oil tight pilot devices as 
listed below with NEMA ICS 2, Form Z, A600 rated contacts: 

a. Push buttons: Mushroom head, maintained action, turn-to-release 
emergency STOP pushbutton. 

b. Push-to-test LED type indicating lights: 

1) White POWER ON pilot light. 
2) Yellow FAULT pilot light. 
3) Red RUNNING pilot light. 
4) Green STOPPED pilot light. 

c. Speed Control Selector Switch: Rotary type LOCAL - OFF -
REMOTE. 

3. Provide legend plates for pushbuttons, pilot lights, potentiometer, and 
selector switch. 

I. Provide labeled terminal block connections for safety interlocks, fault contacts, 
normal operational functions such as run/stop, remote references, mode control, 
external emergency stop, and external emergency full-speed. 

J. Provide a control power transformer in each enclosed AFC. The transformer 
shall have 120-volt secondary and sufficient capacity to operate all connected 
cooling fans, pilot, indicating and control devices, plus 100 percent spare 
capacity. Provide fused primary and secondary. Bond un-fused leg of 
secondary to enclosure. Provide fuse blown indicating fuses. 

K. Provide auxiliary control relays where required to accomplish interlocks and 
control sequences. Relays shall be heavy-duty general-purpose type, having 
115 volt 60 Hertz operating coils. 
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L. Provide the AFC with cooling air fan(s) and/or heat sink construction as required 
for maintaining the temperature of components within operating limits. Provide 
filtration for cooling air as required for the installation and operating environment. 

M. Provide AFC enclosure in accordance with ANSl/NEMA ICS 6 - Enclosures for 
Industrial Controls and Systems as required to meet conditions of installation and 
operation. 

N. AFCs shall meet the radio frequency energy emission limits of FCC Part Class A 
and also the IEC 61800-3 - EMC Product Standard for Power Drive Systems 
emission limits for Restricted Distribution and installation in the First 
Environment. Installation manual shall include instructions for installing the drive 
equipment so that it meets the specified emission limits as installed. 

0. Manufacturer: Allen-Bradley "1336 Plus II", ABB "ACH 550" or "ACS 550", P11 ", 
Square D "Altivar 61 ". 

PART 3 EXECUTION 

3.1 EXAMINATION 

A Examine surfaces to receive control equipment for compliance with installation 
tolerances and other conditions affecting performance of the control system. Do 
not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A Install AFCs indicated on the drawings and according to manufacturer's 
instructions. Manufacturer's installation instructions shall be available at the 
construction site. 

B. Mount with digital display panel 5'-0" above floor or as indicated on the drawings. 

C. Install enclosed controllers plumb. Provide supports in accordance with the 
requirements of Section 26 0529, "Hangers and Supports for Electrical Systems" 
and the NEC (NFPA 70). 

D. Ground and bond motor controllers and control devices as required in 
Section 26 0526, "Grounding and Bonding for Electrical Systems." 

E. Identify motor controllers and install warning signs as required in 
Section 26 0553, "Identification for Electrical Systems." 

F. Tighten electrical connectors and terminals according to manufacturer's 
published torque-tightening values. Where manufacturer's torque values are not 
furnished, use those specified in UL Standard 486A-486B. 

G. Set overload relays or install overload heater elements in motor controllers to 
match installed motor characteristics. 

H. Provide neatly typed label inside each motor starter enclosure door identifying 
motor served, nameplate horsepower, full load amperes, code letter, service 
factor, and voltage/phase rating. Place label in clear plastic holder. 

3.3 FIELD QUALITY CONTROL 

A Clean, inspect, test, adjust, and energize AFCs in accordance with the 
manufacturer's instructions. 

1. Inspect each AFC for physical damage, proper alignment, and proper 
anchorage. 
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2. Configure AFC parameters to match requirements of the served system. 

3. Keep records of inspections, tests, configurations, and adjustments for 
each AFC; submit them to the LANL STR. 

8. Coordinate inspections and tests with those required by Section 26 0813, 
"Electrical Acceptance Testing." 

C. After completing installation, cleaning, and testing, touch-up scratches and mars 
on finish to match original finish. 

3.4 MANUFACTURER'S FIELD SERVICE 

A Provide the services of a factory trained representative from the AFC 
manufacturer to inspect and certify the installation and to oversee energizing and 
testing. 

8. Manufacturer's representative shall certify in writing that each AFC has been 
installed, adjusted, and tested in accordance with the manufacturer's 
recommendations. 

C. Provide one full work day of training for up to three owner's representatives at the 
project site. A manufacturer's qualified representative shall conduct training 
session. The training program shall consist of instruction on the operation and 
maintenance of the AFC. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 2923, Rev. 2 dated 
January 12, 2010. 
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PART 1 GENERAL 

SECTION 26 4100 

FACILITY LIGHTNING PROTECTION 

1.1 SECTION INCLUDES 

A Furnish and install lightning protection system including the following: 

1. Integral air terminal system to protect the structure. 
2. Interconnecting lightning protection conductors. 
3. Grounding and bonding for lightning protection. 
4. Lightning protection grounding electrode system. 
5. Surge arresters on all conductors entering the structure. 

1.2 RELATED SECTIONS 

A Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 26 4300, "Surge Protection Devices." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A LANL will inspect the lightning protection system for acceptance. 

1.5 PERFORMANCE REQUIREMENTS 

A Protect the entire building including roof projections, chimneys, roof mounted 
equipment, associated exposed structures, electrical services, antennas, alarm 
services, and telecommunications services. 

B. Design system based on a 150 ft lightning striking distance as defined in 
NFPA 780. 

C. Design grounding system to achieve a ground resistance of not over 25 ohms. 

1.6 SUBMITTALS 

A Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog data for each component of the lightning protection system, 
including data substantiating that material complies with specified 
requirements. Include data for roof adhesive when used. 

2. Certifications demonstrating that firms meet qualifications specified in 
"Quality Assurance" Article to demonstrate capabilities and experience. 
Include list of completed projects with project names, addresses, names 
of Architects and Owners, and other information specified. 

3. Materials list of lightning protection system components showing quantity 
and manufacturer's catalog number. 
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4. Shop drawings, not smaller than 1/8" = 1 '-0" scale, showing the type, size, 
and locations of counterpoise, ground rods, down conductors, through 
roof/through wall assemblies, roof conductors, air terminals, and bonding 
connections. Include details of air terminal base and cable fastener 
installations. 

5. Project record documents that accurately record actual locations of 
counterpoise, ground rods, down conductors, through roof/through wall 
assemblies, roof conductors, air terminals, and bonding connections. 

6. Test reports for all inspection and testing required by this section. 

1.7 QUALITY ASSURANCE 

A. Comply with NFPA 780 Standard for the Installation of Lightning Protection 
Systems and UL 96A Installation Requirements for Lightning Protection Systems. 

B. Engage a qualified installer to design and install the lightning protection system. 
Installer shall have either a current LPI Master Installer certification or current UL 
listing (Category OWA Y) for Lightning Protection Installation. The installer shall 
have successfully completed not less than 5 lightning protection installations of 
similar scope to this project. 

C. LANL will inspect the lightning protection system for acceptance in accordance 
with NFPA 780 and UL 96A. 

D. Provide products that are NRTL listed for lightning protection use. 

1.8 SEQUENCING AND SCHEDULING 

A. Coordinate installation of lightning protection system with the installation of other 
building systems and components, including electrical wiring, supporting 
structures and building materials, and metal bodies requiring bonding to lightning 
protection systems. 

B. Coordinate inspections so lightning protection conductors and bonding 
connections will be inspected and photographically documented before being 
covered with concrete or other building materials. 

1.9 RECEIVING, STORING, AND PROTECTING 

A. Receive, store, protect, and handle products according to NECA 1 Standard 
Practices for Good Workmanship in Electrical Construction. 

B. Handle conductors to prevent nicking, kinking, gouging, flattening, or otherwise 
deforming or weakening conductor or impairing its conductivity. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted, follow Section 01 2500, "Substitution 
Procedures." 

2.2 LIGHTNING PROTECTION MATERIAL 

A. Provide lightning protection materials and components that conform to NFPA 780 
and UL 96 Standard for Safety for Lightning Protection Components. 
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B. Provide lightning protection materials that are galvanically compatible with each 
other and with surfaces on which they are mounted or which they contact. In 
general use copper conductors and bronze fittings; use aluminum conductors 
and fittings only where required for galvanic compatibility. 

1. Metals acceptable for contact with copper include copper, nickel, brass, 
tin, lead, stainless steel, and Monel. 

2. Metals acceptable for contact with aluminum include aluminum, 
magnesium, zinc, galvanized steel, stainless steel, lead, and wrought 
iron. 

3. Provide conductors with protective coatings or oversize conductors where 
unusual conditions exist which would cause corrosion of conductors. 

C. Air terminals: 

1. Copper: Provide 1 /2 inch-diameter, rounded-tip, solid-copper air 
terminals. 

2. Aluminum: Provide 5/8 inch-diameter, rounded-tip, solid aluminum air 
terminals. 

3. Air terminal tips shall have a tip radius of curvature of from 3/16 inch to 
1/2 inch. 

4. Provide a cast base for each air terminal that matches the air terminal 
material, has a bolted pressure type cable connector, will support the 
terminal in a vertical position, and is suitable for the surface to which it will 
be attached. 

D. Conductors: 

1. Copper Main Conductor: Provide copper cable with minimum 17 AWG 
strand size and a minimum cross sectional area of 57,400 circular mils. 

2. Aluminum Main Conductor: Provide aluminum cable with minimum 
14 AWG strand size and a minimum cross sectional area of 98,600 
circular mils. 

3. Copper Bonding Conductor: Provide copper cable with minimum 17 AWG 
strand size and a minimum cross sectional area of 26,240 circular mils. 

4. Aluminum Bonding Conductor: Provide aluminum cable with minimum 
14 AWG strand size and a minimum cross sectional area of 41, 100 
circular mils. 

E. Provide bolted pressure type connectors; finger, crimp, or pressure saddle style 
cable connectors are not acceptable. 

F. For installations on standing seam metal roofs provide air terminal bases and 
cable fasteners that clamp to the standing seams and are compatible with the 
roofing system and the lightning protection system materials. 

G. Provide cast swivel couplings as required to install air terminals vertically. 
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H. For installations on membrane roofing or other surfaces that must not be 
penetrated provide attachments for air terminal bases and cable fasteners that 
do not depend on adhesive alone for proper performance. 

1. Provide adhesives for cable fasteners and air terminal bases that are 
compatible with surface or roofing material to which bases or fasteners 
are to be attached. 

2. Provide bases and fasteners that will stay in position and prevent 
overturning by using gravity or mechanical attachment. 

I. Manufacturers: East Coast Lightning Equipment, Harger Lightning Protection, 
Thompson Lightning Protection. 

2.3 GROUNDING SYSTEM MATERIAL 

A. Ground Rods: 

1. Provide NRTL listed ground rods as shown on the Drawings. 

2. Furnish ground rods that comply with ANSI C135.30 with high-strength 
steel core and electrolytic-grade copper outer sheath, molten welded to 
core, approximately 10 feet long, 3/4 inches in diameter. 

3. Manufacturers: Blackburn, Thomas & Betts, Harger 

B. Chemical Ground Rods: 

1. Provide UL listed chemical ground rod(s) as shown on the Drawings. 

2. Furnish chemical ground rods fabricated from Type K copper tubing 
approximately 10 feet long, 2 inches in diameter containing a hygroscopic 
electrolyte material. Furnish each chemical ground rod with a 24 inch 
long #4/0 copper pigtail, threaded removable cap, a protective cover box, 
and bentonite clay backfill material. 

3. Manufacturers: Harger CGR Series, Lyncole Industries, Inc., LEC Inc. , 
Superior Grounding Systems 

C. Ground Cable: 

1. Provide bare stranded, soft temper copper cable that conforms to 
ASTM B 8, Standard Specification for Concentric-Lay Stranded Copper 
Conductors. 

2. Provide cable size as indicated on the Drawings or specified in this 
section, 1/0 AWG minimum. 

D. Ground Electrode Backfill Material: 

1. Provide a bentonite clay or equivalent commercial ground enhancement 
backfill material for ground rods and cable type electrodes. 

2. Backfill material, when at 300% moisture content (weight of water/weight 
of material) x (100), shall have a resistivity of approximately 250 ohm-cm 
and a pH of 8 to 10. 

3. Manufacturers: WYO-BEN Inc, ERICO 
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E. Bolted Ground Connectors: 

1. Provide NRTL listed copper alloy bolted connectors with silicon bronze 
hardware for making cable connections to pipes, ground rods, exposed 
structural steel, roof deck, and wall panels. 

2. Manufacturers: Blackburn, Bumdy, O.Z. 

F. Exothermic Weld Connections: 

1. Provide molds and welding material in kit form for exothermic weld 
connections. 

2. Match mold and weld material to material types, shapes and sizes to be 
joined. 

3. Manufacturer: ERICO Cadweld 

G. Compression Grounding Connectors: 

1. Provide NRTL listed wrought copper connectors, terminals and splices for 
making compression grounding connections on concentric lay ground 
electrode cable and bonding connections to reinforcing steel. 

2. Furnish connectors that have been tested successfully according to the 
requirements of IEEE Std. 837 - IEEE Standard for Qualifying Permanent 
Connections Used in Substation Grounding. 

3. Provide hydraulic compression tools and dies that match the connectors. 

4. Match connector and die size to material shapes and sizes to be joined. 

5. Manufacturer: Blackburn, Bumdy. 

2.4 SURGE SUPPRESSORS 

A. Provide surge suppressors for all power, control, and communications 
conductors entering the building. 

B. Refer to Section 26 4300, "Surge Protection Devices." 

2.5 LIGHTNING PROTECTION MAST 

A. Provide anchored-base, galvanized steel or aluminum lightning protection mast. 

1. Cap: Solid with minimum thickness of 3/16". 

2. Mast: Shall serve as the down conductor and maintain a minimum wall 
thickness of 0.064 as allowed by NFPA 780 4.6.3.5. 

3. Height: 20' from base to tip. 

B. National Lightning Protection Corporation: HB20 or approved equal. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces and conditions, with Installer present, for compliance with 
installation tolerances and other conditions affecting performance of the lightning 
protection system. Do not proceed with installation until unsatisfactory conditions 
have been corrected. 
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3.2 INSTALLATION - GENERAL 

A. Install lightning protection system according to NFPA 780, UL 96A, the NEC, as 
specified in this section, and as shown on the Drawings. 

B. Install lightning protection components according to manufacturer's written 
instructions. 

C. Install air terminals on ridges, parapets, and around the perimeter of buildings 
with flat roofs at spacing not to exceed 20 feet. Install supplemental air terminals 
as required by and NFPA 780. Permanently and rigidly attach air terminals to 
prevent overturning. Install swivel adapters as required to position air terminals 
vertically. 

D. On standing seam metal roofs use attachments for air terminal bases and cable 
fasteners that clamp to the standing seams. 

E. On membrane roofing or other surfaces that must not be penetrated, attach air 
terminal bases and cable fasteners using materials and methods that do not 
depend on adhesive alone for proper performance. Coordinate with roofing 
material installer. 

1. Acceptable installation methods on membrane roofs include: 

a. Mechanical fastening to nailer blocks that are pre-installed by the 
roofing sub-contractor. Coordinate locations with the roofing 
subcontractor. 

b. Use approved top-fill ballast pans, 6-inch diameter for air terminals 
and 3-inch diameter for cable fasteners, which are filled with 
structural-density concrete then attached with adhesive to the 
membrane roof. 

2. Use adhesives that are recommended by manufacturer of the cable 
fasteners and air terminal bases and are approved by manufacturer of the 
roofing material. Prepare roof surface and apply adhesives according to 
manufacturer's instructions. 

F. Install roof conductors so they will be visible for inspection and testing. 

G. Install down conductors at locations compatible with the building structure and 
architectural design with consideration given to the location of ground 
connections. 

1. Course exposed down conductors over the extreme outer portions of the 
exterior of the building, such as corners. 

2. Install concealed down conductors on building structural columns. Make 
connections from roof conductors to down conductors on parapet walls; 
avoid using through-roof connectors. 

H. Install an accessible down conductor disconnect in each down conductor except 
the one nearest the building electrical service entrance; use 4-bolt tubular splice 
fittings. 

I. Cover down conductors that are subject to physical damage or displacement with 
Schedule 80 PVC conduit. Cover down conductors from grade level up to 6 ft 
above grade. Support conduit with conduit clamps spaced not more than 
36 inches apart. 
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3.3 LIGHTNING PROTECTION GROUNDING ELECTRODE SYSTEM 

A. Counterpoise Electrode: Install a counterpoise ring around the building or 
structure. Use minimum 1/0 AWG ground cable located 5 ft outside the building 
perimeter and at least 6 ft from any electrical system or communications system 
grounding. Install the counterpoise at least 3 ft below grade. Encase the 
counterpoise in a 2 inch envelope of ground electrode backfill material slurry. 

B. Other Made Electrodes: Where it is not possible to install a counterpoise ring as 
the lightning protection ground, or the ground must be supplemented, install one 
or more ground rods located 5 ft outside the building perimeter and at least 6 ft 
from any electrical system or communications system grounding. Install ground 
rods in 6 inch diameter augered holes with at least 10 ft separation between 
rods. Backfill hole with a slurry of ground electrode backfill material. 

C. Connect the counterpoise to the main grounding electrode ground bar located 
near the building electrical service entrance. Interconnections to electrical 
power, telephone, and piping systems will be made at the main grounding 
electrode ground bar. 

3.4 LIGHTNING PROTECTION CONNECTIONS 

A. Clean contact surfaces to which lightning protection connections are to be made. 
Remove non-conductive coatings such as paint, enamel, and oil film. 

B. Use the following connection methods: 

1. Use exothermic weld connections for underground or concealed 
connections of dissimilar materials. 

2. Use exothermic weld or compression grounding connections for 
underground or concealed connections of like materials. Do not use 
compression grounding connectors for rope lay lightning conductor 
connections or for lightning protection ground rod connections. 

3. Use exothermic weld or bolted connections for accessible connections. 

4. Use high strength silicon bronze bolts, nuts, flat washers and toothed 
lockwashers for making bolted connections. 

C. Tighten lightning protection connectors, screws and bolts in accordance with 
manufacturer's published torque tightening values for connectors and bolts. 
Where manufacturer's torquing requirements are not indicated, tighten 
connections to comply with UL 486A and UL 4868. Use a calibrated torque 
wrench. 

D. Use hydraulic compression tools to provide the correct circumferential pressure 
for compression connectors. Use tools and dies recommended by the 
manufacturer of the connectors. Provide embossing die code or other standard 
method to make a visible indication that a connector has been adequately 
compressed. 

E. Install exothermic welds in accordance with manufacturer's instructions and 
recommendations. Welds that are puffed up or that show convex surfaces 
indicating improper cleaning are not acceptable. 
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F. Make connections in such a manner as to minimize possibility of galvanic action 
or electrolysis. Select connectors, connection hardware, conductors, and 
connection methods so metals in direct contact will be galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to assure high conductivity 
and make contact points closer in order of galvanic series. 

2. Make connections with clean bare metal at points of contact. 

3. Make aluminum to steel connections with stainless steel separators and 
mechanical clamps. 

4. Make aluminum to galvanized steel connections with tin-plated copper 
jumpers and mechanical clamps. 

5. Coat and seal connections involving dissimilar metals with inert material 
to prevent future penetration of moisture to contact surfaces. 

G. Protect lightning protection connections to prevent them from being painted or 
covered with material such as fire proofing or roofing adhesive. 

3.5 SURGE ARRESTER INSTALLATION 

A. Refer to Section 26 4300, "Surge Protection Devices." 

B. Perform arrester installation only on de-energized equipment. 

C. Schedule service de-energizing with Facility Manager. 

D. Arrange for the installation of new primary protectors on telecommunications 
circuits where suitable protectors are missing or damaged. 

1. Coordinate installation with the LANL Telecommunications Group. 

2. Provide suitable ground connection for the telecommunications primary 
protectors. 

3.6 FIELD QUALITY CONTROL 

A. Use test instruments that are capable of measuring within plus or minus 
10 percent of the required reading and have current calibration. 

B. Test the lightning protection grounding electrode system using the "fall of 
potential" method. Make test at least 30 days after installation of the electrode 
and before any connections are made to the electrode. Verify that resistance to 
earth reading is 25 ohms or less. Supplement grounding electrode if resistance 
exceeds 25 ohms. Use test instruments that are designed specifically for earth 
resistance testing. Provide certified test results and instrument calibration 
information to the LANL STR. 

C. Inspect and test the lightning protection system to determine: 

1. That the system complies with the current requirements of NFPA 780. 

2. That all required bonds are in place and are secure. 

3. That all AC power lines, communications, and data lines that enter the 
facility have surge suppression devices that are properly installed and 
functional. 

D. Take corrective action to correct deficiencies. Provide certified inspection and 
test results and instrument specifications and calibration information to the STR. 
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E. An inspection of the lightning protection system will be conducted by the LANL 
STR prior to system acceptance. 

1. Notify the LANL STR 10 working days in advance of the expected 
completion of the lightning protection system installation. Inspection can 
be scheduled in parts or by area depending on the system and 
construction schedule. 

2. Promptly correct all deficiencies as required by the LANL STR 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 4100, Rev. 1, dated 
July 23, 2008. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 26 4300 

SURGE PROTECTIVE DEVICES 

A. Type 1 surge protective devices (SPDs) for the protection of electrical power 
circuits not exceeding 1000 V. 

B. SPDs for the protection of signal, data, antenna, and control lines. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. None. 

1.5 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Catalog Data: Submit catalog data describing SPDs. Include data substantiating 
that proposed products comply with specified requirements. 

B. Certifications: For Type 1 SPDs submit UL 1449 Third Edition listing certification 
showing: 

1. Short Circuit Current Rating (SCCR), 
2. Voltage Protection Ratings (VPRs) for all modes, 
3. Maximum Continuous Operating Voltage rating (MCOV), 
4. Nominal discharge current rating (In), and 
5. Type 1 Device Listing. 

C. Electrical Diagrams: Submit internal wiring diagram for each Type 1 SPD 
illustrating all modes of protection, all field connections, and manufacturer's 
recommended wire and circuit breaker sizes. 

D. Installation Instructions: Submit manufacturer's installation instruction manual. 

E. Operation and Maintenance Data: Submit manufacturer's operation and 
maintenance instructions. 

F. Samples: Upon request, submit an un-encapsulated but complete Type 1 SPD 
for visual inspection; proprietary technology included. MOV type & quantity shall 
reflect kA ratings on catalog data. 

G. Shop Drawings: Submit drawings detailing dimensions and weight of each 
individual Type 1 SPD intended for mounting external to an electrical assembly. 
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H. Warranty: Submit a warranty, mutually executed by the SPD manufacturer and 
the subcontractor, agreeing to replace SPDs that fail in materials or workmanship 
within five years, beginning on the date of LANL acceptance. This warranty is in 
addition to, and not a limitation of, other rights and remedies LANL may have 
under the Subcontract Documents. 

1.6 QUALITY ASSURANCE 

A. Comply with the National Electrical Code (NEC) (NFPA 70) and NFPA 780, 
Standard for the Installation of Lightning Protection Systems for components and 
installation. 

B. Provide SPDs that are listed by a nationally recognized testing laboratory (NRTL) 
for the application, installation condition, and the environment in which installed. 
Listing standard shall be the following as applicable: 

1. ANSI/UL 1449, Standard for Safety for Surge Protective Devices, 3rd 
Edition. 

2. UL 4978, Standard for Safety for Protectors for Data Communications 
and Fire Alarm Circuits. 

C. Manufacturer shall maintain an ISO 9001 or 9002 certification. 

D. Provide SPDs suitable for use at a nominal altitude of 7500 ft. 

1.7 RECEIVING, STORING AND PROTECTING 

A. Receive, store, protect, and handle products according to the manufacturer's 
instructions and NECA 1, Standard Practices for Good Workmanship in Electrical 
Construction. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; see Section 01 2500, "Substitution 
Procedures." 

2.2 TYPE 1 SPD 

A. Provide Type 1 SPD that is NRTL labeled to UL 1449 3rd Edition. 

B. Type 1 SPD shall have a UL 1449 3rd Edition Short Circuit Current Rating 
(SCCR) not less than the following: 

System Voltage Circuit Size Minimum Short Circuit 
Current Rating 

480Y/277 Any 200 kA 

208Y/120 400 A and less 100 kA 

C. SPD shall be suitable for use without external or supplemental overcurrent 
protection. Every suppression component of every mode shall be protected by 
internal overcurrent and thermal over-temperature controls. SPDs relying upon 
external or supplementary overcurrent protection will not be considered. 

D. SPD shall have a UL 1449 3rd Edition nominal discharge current rating (In) of not 
less than 20 kA. 
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E. Suppression components shall be thermally-protected 32 mm or larger metal
oxide varistors (MOVs). 

F. Type 1 SPD minimum surge current capability (single pulse rated) per phase 
shall be as indicated for the following applications: 

1. Service Equipment: 

System Voltage Equipment Size Minimum Surge 
Current Capability 

480Y/277 Any 240 kA 

2. Panelboards and MCCs that serve one or more electrical circuits that 
leave the structure to supply another structure and the conductors extend 
more than 100 feet: 

System Voltage Minimum Surge Current Capability 

480Y/277 150 kA 

208Y/120 100 kA 

3. Panelboards and MCCs that serve one or more electrical circuits that 
leave the structure to supply equipment that is exposed to lightning (e.g., 
roof mounted HVAC equipment, parking lot lighting): 

System Voltage Minimum Surge Current Capability 

480Y/277 150 kA 

208Y/120 100 kA 

4. Panelboards and MCCs that serve internal branch circuits that power 
electronic equipment (e.g., computers, adjustable frequency drives, 
telecommunications equipment, and laboratory equipment): 100 kA. 

G. Type 1 SPD shall provide surge current paths for at least the following modes of 
protection: 

1. L-N, L-G, and N-G for Wye-connected systems; 
2. L-L, L-G in Delta-connected systems. 

H. Type 1 SPD UL 1449 3rd Edition Voltage Protection Rating (VPR) shall not 
exceed the following: 

System Voltage L-N L-G L-L N-G 
480Y/277 1200V 1200V 2000V 1200V 

208Y/120 700V 700V 1200V 700V 

I. UL 1449 3rd Edition Maximum Continuous Operating Voltage (MCOV) rating shall 
be not less than the following: 

System Voltage 

480Y/277 

208Y/120 
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J. Type 1 SPD shall include not less than the following monitoring and diagnostic 
features that report the protection status of the SPD: 

1. One green LED indicator per phase and one red service LED. 

2. For Type 1 SPD with a surge current capacity greater than 100 kA 
provide an audible alarm with on/off silence function, and one set of 
NO/NC dry contacts that change state under any fault condition. 

K. Where indicated on the drawings or specified in other sections, provide Type 1 
SPDs that are factory installed and integrated within the protected electrical 
switchboards, panelboards, and motor control centers. 

L. Provide Type 1 SPD with an integral disconnect switch when a 3-pole circuit 
breaker is not available for connecting the SPD to the protected bus. 

M. Each Type 1 SPD shall pass the manufacturing and production line tests 
required in UL 1449 3rd Edition. 

N. Manufacturers: 

1. Advanced Protection Technologies: 

a. Surge Current Capability over 100 KA: "XAS" series, 
b. Surge Current Capability 100 KA or less: "XDS" series. 

2. Eaton: 

a. Surge Current Capability over 100 KA: "SPD" series, 
b. Surge Current Capability 100 KA or less: "CVX100" series. 

3. Siemens: 

a. Surge Current Capability over 100 KA: "TPS3 01," TPS3 05", 
"TPS3 06," "TPS3 12." 

b. Surge Current Capability 100 KA or less: "TPS3 11." 

4. Square D: 

a. Surge Current Capability over 100 KA: "IMA" and "EMA" series. 
b. Surge Current Capability 100 KA or less: "IMA" and "EMA" series. 

2.3 SPD FOR SIGNAL, DATA, ANTENNA, AND CONTROL LINES 

A. Provide SPDs suitable for the protection of signal, data, antenna, and control lines. 

1. Select SPDs with consideration for aspects such as the frequency, 
bandwidth, voltage, and current of the signal, data, antenna, or other 
communications lines and to ensure that insertion losses introduced by 
the surge protective devices are within acceptable operational limits. 

2. Coordinate selection of SPDs for signal, data, antenna, and control lines 
with owner of equipment that is served by the lines. 

B. Provide SPDs for of signal, data, and control lines that provide both common 
mode and differential mode protection. 

C. Provide SPDs for signal, data, control, and alarm lines. 

1. Devices shall be listed in accordance with UL 4978. 
2. Provide devices with ratings and connectors as required by the application. 
3. Manufacturer: Phoenix Contact, EDCO, MCG Electronics. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify mounting area is ready for SPDs. 

8. Verify that circuit rough-in is at correct location. 

3.2 INSTALLATION 

A. Install SPDs where indicated on the drawings or specified below and according 
to the manufacturer's instructions, NFPA 780, and the NEC (NFPA 70). Have the 
manufacturer's installation instructions available at the construction site. 

8. Service Entrance Equipment: 

1. Install a Type 1 SPD that is factory installed and integrated into each low
voltage service equipment. 

2. Connect SPD on the load side of the service entrance disconnecting 
means. 

3. Provide a dedicated 3-pole 60 A circuit breaker in the service equipment 
as the SPD interface device. Locate the circuit breaker in the immediate 
proximity of the SPD. 

C. Power Panelboard or Motor Control Center: 

1. Install a Type 1 SPD that is factory installed and integrated into each 
power panel board or motor control center that serves electronic 
equipment (e.g., computers, adjustable frequency drives, and laboratory 
equipment). 

2. Install a Type 1 SPD that is factory installed and integrated into each 
power panelboard or motor control center that serves one or more 
electrical circuits that leaves the structure to supply another structure and 
the conductors extend more than 100 feet. 

3. Install a Type 1 SPD that is factory installed and integrated into each 
power panel board or motor control center that serves one or more 
electrical circuits that leaves the structure to supply equipment that is 
exposed to lightning (e.g., roof mounted HVAC equipment, parking lot 
lighting). 

4. Provide a dedicated 3-pole 30 A circuit breaker in the panelboard or MCC 
as the SPD interface device. Locate the circuit breaker in the immediate 
proximity of the SPD 

D. Connect Type 1 SPDs to protect each ungrounded (phase) and grounded 
(neutral) conductor. 

E. Install UL 4978 listed SPD for each for signal, data, control, and alarm line that 
enters the structure or exits the structure to serve external detached equipment 
or other detached structures. Where such signal, data, control, and alarm 
circuits are longer than 100 ft install UL 4978 listed SPD at both ends of the 
circuit. 

F. Install each SPD so it will be accessible for inspection and maintenance and so 
the condition monitoring indicator will be visible without requiring the removal of 
cover plates. 
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G. Install SPDs in a manner that will not limit the use of through-feed lugs, sub-feed 
lugs, or sub-feeder circuit breakers in panelboards. 

H. Install each SPD with minimum possible conductor length and a maximum 
conductor length of 18 inches. 

1. Twist conductors tightly together and keep runs as straight as possible 
with no sharp bends or kinks. 

2. Rearrange circuit breakers in the protected equipment as required to 
minimize conductor length to the SPD. 

I. Provide low-impedance grounding for SPDs. 

1. Use approved means to make connections from the SPD to the point 
where the electrical power system grounded conductor is bonded to the 
grounding electrode conductor. 

2. If the SPD is more than 20 ft away from the electrical system bonding 
point, make one or more supplementary grounding electrode connections 
at the surge protective device location. Use the building "main grounding 
electrode ground bar", "main grounding electrode ground bar extensions", 
effectively grounded building structural steel, and grounded water pipes 
as supplementary grounding electrodes. 

3. Do not use a lightning protection system down conductor to ground an 
SPD. 

3.3 FIELD QUALITY CONTROL 

A. Provide final protection and maintain conditions to ensure that coatings and 
finishes are without damage or deterioration at final inspection. 

B. Repair damage to paint finishes with matching touch-up coating recommended 
by the manufacturer. 

C. Verify that each SPD is correctly connected and that all condition monitoring 
indicators operate properly. 

D. Verify mechanical integrity of each conductor connection. 

E. Verify correct grounding of each SPD. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification Section 26 4300, Rev. 0, dated 
June 6, 2011. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 26 5100 

INTERIOR LIGHTING 

A. Interior luminaires and accessories. 

B. Lamps. 

C. Ballasts. 

D. Lighting control equipment. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 26 0533, "Raceways and Boxes for Electrical Systems." 

E. Section 26 2726, 'Wiring Devices." 

F. Section 26 5200, "Emergency Lighting." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. None. 

1.5 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data: Submit catalog data describing luminaires, lamps, and 
ballasts. Include data substantiating that materials comply with specified 
requirements. Arrange data for luminaires in the order of fixture 
designation. 

2. Performance Curves/Data: 

a. Submit certified photometric data for each type of luminaire. 

3. Drawings: Submit shop drawings for non-standard luminaires. 

4. Warranty: Submit warranties for luminaires and for electronic ballasts. 

5. Maintenance Data: Submit maintenance instructions for inclusion in the 
operations and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Work Identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 
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B. Comply with the National Electrical Code (NEC) (NFPA 70) and the 
2009 International Building Code (IBC) for components and installation. 

C. Provide luminaires listed and labeled by a nationally recognized testing 
laboratory (NRTL) for the application, installation condition, and the environments 
in which installed. 

D. Use manufacturers that are experienced in manufacturing luminaires, lamps and 
ballasts similar to those indicated for this Project and have a record of successful 
in-service performance. 

E. Coordinate luminaires, mounting hardware and trim with the ceiling system. 

1. 7 SERVICE CONDITIONS 

A. Luminaires, lamps and ballasts shall perform satisfactorily in the following service 
conditions: 

1. Elevation: 7,500 ft above sea level. 

2. Ambient temperature limits: 32 to 104 °F unless indicated otherwise for 
specific products in PART 2. 

1.8 EXTRA MATERIALS 

A. Furnish the following extra materials matching products installed. Package with 
protective covering for storage and identify with labels describing contents. 

1. Five (5) percent of quantity of fluorescent lamps of each type, but no 
fewer than two lamps of each type. 

2. One (1) percent of quantity of louvers and lenses of each type, but not 
less than one of each type. 

3. One (1) percent of quantity of ballasts of each type, but not less than one 
of each type. 

1.9 WARRANTY 

A. Electronic Ballasts: Submit a warranty, mutually executed by the ballast 
manufacturer and the installer, agreeing to replace electronic ballasts that fail in 
materials or workmanship within five years, beginning on the date of Los Alamos 
National Laboratory (LANL) acceptance. This warranty is in addition to, and not 
a limitation of, other rights and remedies LANL may have under the Subcontract 
documents. 

1.10 RECEIVING, STORING AND PROTECTING 

A. Receive, store, and protect, and handle products according to the following 
National Electrical Contractors Association (NECA) Installation Standards: 

1. NECA/IESNA 500, Recommended Practice for Installing Indoor 
Commercial Lighting Systems (ANSI). 

2. NECA/IESNA 502, Recommended Practice for Installing Industrial 
Lighting Systems (ANSI). 
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PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to Section 01 2500, "Substitution Procedures." 

2.2 INTERIOR LUMINAIRES 

A. Furnish interior luminaires that comply with requirements specified below, 
indicated on the drawings, and as required to meet conditions of installation. 

8. Metal parts shall be free from burrs and sharp corners and edges. 

C. Metal components shall be formed and supported to prevent sagging and 
warping. 

D. Steel parts shall be finished with manufacturer's standard finish applied over a 
corrosion-resistant primer. Finish shall be free from runs, streaks, stains, 
holidays or defects. 

E. Doors and frames shall be smooth operating and free from light leakage under 
operating conditions. Relamping shall be possible without the use of tools. 
Doors, frames, lenses and diffusers shall be designed to prevent accidental 
falling during relamping and when secured in the operating position. 

F. Luminaires shall have minimum reflecting surface reflectance as follows unless 
specified otherwise on the drawings: 

1. White Surfaces - 85 percent; 
2. Specular Surfaces - 83 percent; and 
3. Diffusing Specular Surfaces - 75 percent. 

G. Lenses, diffusers, covers and globes shall be 100 percent virgin acrylic unless 
specified otherwise on the drawings. Lenses shall have 0.125 in, minimum 
thickness. Lenses for fluorescent troffers shall be injection molded. 

H. Luminaires shall conform to UL 1598, Luminaires. Provide product with damp 
location listing or wet location listing as required by installation location. 

2.3 LAMPS 

A. Furnish lamps that comply with requirements specified below and the luminaire 
schedule on the drawings. 

8. Conform to the NEMA C78 standard applicable to each type of lamp. 

C. For fluorescent general lighting in interior spaces use TB, TS, or TSHO lamps as 
indicated on the drawings with the following characteristics: 

Characteristic 

Nominal length 

Actual length (base face to 
base face) 

Base type 

Initial Light Output (after 
100 hours of operation) 
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Characteristic TS Lamps TS Lamps TSHO Lamps 

Mean Light Output (at 2440 to 2710 2660 to 2900 4600 to 4740 
40 percent of rated life) I um ens lumens I um ens 

Nominal Lamp Efficacy 87 lumens per 103 lumens per 93 lumens per 
watt at 77 °F watt at 95 °F watt at 95 °F 

Color temperature: 3500 °K 3500 °K 4100 °K 

Minimum Average Life 20,000 hours 20,000 hours 30,000 hours 
(based on 3-hour 
switching cycle): 

Color rendering index 75 85 85 
(CRI) 

Minimum Starting 50 °F -4 OF -4 OF 
Temperature: 

EPA TCLP Compliant: Yes Yes Yes 

Ballast Type: Electronic Electronic Electronic 
programmed start programmed start programmed start 

with end-of-life with end-of-life 
shutdown. shutdown. 

D. All linear fluorescent lamps shall pass the EPA Toxic Characteristic Leachate 
Procedure (TCLP) test for mercury by using the lamp sample preparation 
procedure described in NEMA LL 1, Procedure for Linear Fluorescent LAML 
Sample Preparation and TCLP Extraction. 

E. Manufacturers: GE Lighting, North American Phillips, Sylvania. 

2.4 FLUORESCENT LAMP BALLASTS 

A. For fluorescent luminaires provide NRTL-listed electronic fluorescent ballasts that 
have the following characteristics: 

1. Conform to UL 935, Fluorescent- Lamp Ballasts and ANSl/NEMA C82.11, 
High-Frequency Electronic Lamp Ballasts (ANSI). 

2. Ballast Protection - Class P. 

3. Starting Method - Programmed rapid-start. 

4. Power Factor - at least 95 percent. 

5. Ballast Factor- at least 0.87. 

6. Crest Factor - 1. 7 or less. 

7. Line Current Total Harmonic Distortion {THO) - less than 15 percent. 

8. Minimum Operating Frequency - 40 kHz. 

9. Sound Rating - Class A. 

10. Minimum Starting Temperature - O °F with TS and T8 lamps. 
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11. Transient Voltage Protection - ANSI/IEEE C62.41, IEEE Recommended 
Practice on Surge Voltages in Low-Voltage AC Power Circuits, 
location A2. 

12. Electro-Magnetic Interference (EMl)/Radio Frequency Interface (RFl)
compliance - Federal Communications Commission (FCC) 47 CFR 18, 
"Industrial, Scientific, and Medical Equipment," nonconsumer. 

13. Ballasts for TS and TSHO lamps shall have circuitry to shut down the 
system when lamps reach end-of-life. 

B. For dimmer controlled linear and compact fluorescent luminaires in heated 
interior spaces (maintained above 60 °F) provide NRTL-listed controllable 
electronic fluorescent ballasts that have the following characteristics: 

1. Conform to UL 93S. 

2. Ballast Protection - Class P. 

3. Dimming Capability Range -100 to S percent of light output, flicker-free. 

4. Starting Method - programmed rapid-start at any preset without first 
having to go to full output. 

S. Power Factor - at least 0.9S at full light output and at least 0.90 over the 
entire dimming range. 

6. Ballast Factor - at least 0.87 at full output, less than 1 O percent at full dim. 

7. Crest Factor-1.7 or less. 

8. Line current THO - less than 20 percent over the entire dimming range. 

9. Minimum Operating Frequency - not less than 40 kHz. 

10. Sound Rating - Class A. 

11. Minimum Starting Temperature - 60 °F. 

12. Control Voltage - 0 - 1 OV de. 

13. Transient Voltage Protection - ANSI/IEEE C62.41, location A2. 

14. EMl/RFl-compliance- FCC 47 CFR 18, nonconsumer. 

1 S. Ballasts for TS and TSHO lamps shall have circuitry to shut down the 
system when lamps reach end-of-life. 

C. Manufacturers: Advance, GE Lighting, Universal, Sylvania. 

D. Three and four lamp luminaires shall have two ballasts per luminaire for 
multilevel switching. 

E. For emergency ballasts refer to Section 26 S200, "Emergency Lighting." 

F. Provide NRTL-listed luminaire disconnect assembly for each ballast. 
Manufacturer: IDEAL "PowerPlug", Thomas & Betts "Sta-Con." 

2.S LUMINAIRE ACCESSORIES 

A. Provide stud supports, mounting brackets, frames, plaster rings and other 
accessories required for luminaire installation. 
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B. Furnish hangers as specified below and as required by conditions of installation: 

1. Stem hangers shall be made of 1/2-in. steel tubing with 45 degrees swivel 
ball hanger fitting and ceiling canopy. Finish the same as the luminaire. 

2. Rod hangers shall be made of 1/4 in. threaded zinc-plated steel rod. 

3. For high-intensity discharge (HID) luminaires provide hook hangers that 
are integrated assemblies matched to the luminaire and line voltage; 
equip with threaded attachment, power cord and locking type plug. 
Provide a safety chain or cable for each luminaire that will attach to the 
building structure, the ballast housing, and to the reflector/diffuser 
assembly. 

C. Use NRTL-listed T-bar safety clips for lay-in fluorescent luminaires. 

D. Where indicated on the drawings or where lamp breakage is detrimental, such as 
above food counters, provide open fluorescent luminaires with: 

1. Self-locking sockets or lamp retainers (two per lamp). 

2. Clear polycarbonate protective lamp sleeves with end caps over each 
lamp. Sleeve shall have a light transmission of 95 percent and shall be 
rated for the thermal profile of the lamp and ballast. 

2.6 LIGHTING CONTROL EQUIPMENT 

A. Provide interior and exterior lighting control as shown on the drawings. Provide 
the following control devices as indicated on the drawings and Section 26 2726, 
"Wiring Devices": 

1. Occupancy sensors. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Install interior lighting system in accordance with the NEC (NFPA 70), 
manufacturer's installation instructions, approved shop drawings, and the 
following NECA Installation Standards: 

1. NECA/IESNA 500. 
2. NECA/IESNA 502. 

B. Have the manufacturer's installation instructions available at the Project site. 

C. Mounting heights specified or indicated on the drawings are to the bottom of the 
luminaire for ceiling-mounted fixtures and to the center of the luminaire for wall
mounted fixtures. 

D. Where the ceiling forms the protective membrane of a fire resistive assembly, 
install protective coverings over luminaires in accordance with NRTL 
requirements. 

E. Install slack safety wires as described below for luminaires in or on suspended 
ceilings. 

1. Wire shall be minimum 12-gauge galvanized soft annealed steel wire 
conforming to ASTM A 641/A 641 M, Standard Specification for Zinc
Coated (Galvanized) Carbon Steel Wire. 
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2. Attach wire to the building structure directly above the attachment point 
on the box or luminaire; make trapezes of framing channel material as 
required to span obstacles 

3. Secure wire(s) at each end with not less than three tight turns in 1-1/2 in. 

F. Install fluorescent emergency luminaires in suspended ceilings as follows: 

1. Fasten the four corners of each luminaire to the suspended ceiling main 
channels or framing members. 

a. Use sheet metal screws or bolts to fasten luminaires above exit 
pathways. 

b. Use NRTL-listed clips, sheet metal screws, or bolts or to fasten 
luminaires that are not above exit pathways. 

2. Install two independent slack safety wires per luminaire with dimensions 
not exceeding 2 ft by 4 ft. Install four independent slack safety wires per 
luminaire with dimensions exceeding 2 ft by 4 ft. Attach wires to the 
luminaire not more than 6 inches from the luminaire comers. 

3. Where the ceiling forms the protective membrane of a fire resistive 
assembly, install protective coverings over luminaires in accordance with 
NRTL requirements. 

G. Support pendant-mounted or cable-supported luminaires directly from the 
structure above using a 9 gauge wire or an approved alternate support without 
using the ceiling suspension system for direct support. 

1. Install seismic restraints for pendant-mounted and cable-supported 
luminaires. 

2. Pendants, rods, cables, or chains 4 ft or longer shall be braced to prevent 
swaying using three cables at 120 degrees separation. 

H. Connect luminaires in suspended ceilings using 6 ft lengths of flexible wiring 
method arranged accommodate not less than 4 in. of differential seismic 
movement in any direction. Refer to Section 26 0533, "Raceways and Boxes for 
Electrical Systems." 

3.2 DUAL-LEVEL LIGHTING CONTROL 

A. As indicated on the drawings, connect luminaires to provide dual-level control. 

B. Coordinate circuiting of luminaires having manual control and automatic control 
so the manual control can reduce the lighting load by at least 50 percent in a 
reasonably uniform lighting pattern. 

C. Coordinate placement and circuiting of luminaires with daylighting apertures, 
such as windows. 

3.3 LUMINAIRE MAINTENANCE MARKING 

A. Each luminaire shall be clearly and permanently marked with a field-applied 
pressure-sensitive label indicating specific replacement lamps and ballasts. The 
following information shall be noted in the format "Use Only "· 

1. Lamp diameter code (TS, TSHO, TB, T12), tube configuration (twin tube, 
quad, triple}, base type, and nominal wattage for fluorescent and compact 
fluorescent luminaires. 
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2. Start type (preheat, rapid start, programmed start) for fluorescent and 
compact fluorescent luminaires. 

3. Correlated color temperature (CCT) and color rendering index (CRI) for 
all lamps. 

B. Markings shall be located to be readily visible to service personnel, but unseen 
from normal viewing angles when lamps are in place. 

C. Pressure-sensitive labels shall be in accordance with UL 969, Marking and 
Labeling Systems. 

3.4 FIELD QUALITY CONTROL 

A. Make electrical connections, clean interiors and exteriors of luminaires, install 
lamps, energize and test luminaires, inspect interior lighting system, and deliver 
spare parts in accordance with manufacturer's instructions and the following 
NECA Installation Standards: 

1. NECA/IESNA 500. 
2. NECA/IESNA 502. 

B. Test electronic dimming ballasts for full range dimming capability. 

1. Burn-in dimmer controlled fluorescent lamps at full output for not less than 
100 hours before dimming. 

2. Check for visually detectable flicker over the full dimming range. 

C. Prior to turnover to LANL, replace lamps that were installed and used during 
construction if more than 15 percent of their rated lamp life has been used. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Specification Section 26 5100, Rev. 3, dated 
February 10, 2010. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 26 5200 

EMERGENCY LIGHTING 

A. Unit emergency lights. 

B. Fluorescent emergency ballasts. 

C. Light emitting diode (LED) emergency exit signs. 

D. LED exit signs. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 26 0533, "Raceways and Boxes for Electrical Systems." 

D. Section 26 0553, "Identification for Electrical Systems." 

E. Section 26 2726, 'Wiring Devices." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data: Submit catalog data describing emergency lighting. 
Include data substantiating that materials comply with specified 
requirements. Arrange data for luminaires in the order of fixture 
designation. 

2. Performance Curves/Data: Submit certified photometric data for 
emergency lighting units. 

3. Warranty: Submit warranties for emergency lighting units and exit signs. 

4. Maintenance Instructions: Submit maintenance instructions for inclusion 
in the operating and maintenance manuals. 

1.5 SPARE MATERIALS 

A. Furnish the following extra materials matching products installed. Package the 
extra materials with protective covering for storage and identify with labels 
describing contents. 

B. Lamps: Provide 10 percent of quantity of lamps of each type, but no fewer than 
two lamps of each type. 
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1.6 QUALITY ASSURANCE 

A. Comply with the National Electrical Code (NEC) (NFPA 70), the Life Safety Code 
(NFPA 101), and the 2009 lntemational Building Code (IBC) for components and 
installation. 

B. Emergency lighting units and exit signs shall be nationally recognized testing 
laboratory (NRTL)-listed and labeled for their indicated use and location on this 
project by a NRTL in accordance with UL 924, Emergency Lighting and Power 
Equipment. 

C. Use manufacturers that are experienced in manufacturing emergency lighting 
units similar to those indicated for this Project and have a record of successful in
service performance. 

1. 7 SERVICE CONDITIONS 

A. Emergency lighting products shall perform satisfactorily in the following service 
conditions: 

1. Elevation: 7,500 ft above sea level. 
2. Ambient temperature limits: refer to the specific products in PART 2. 

1.8 WARRANTY 

A. Submit warranties, mutually executed by the manufacturer and the 
Subcontractor, agreeing to replace emergency lighting products that fail in 
materials or workmanship within the period specified for each product, beginning 
on the date of acceptance by Los Alamos National Laboratory (LANL). This 
warranty is in addition to, and not a limitation of, other rights and remedies LANL 
may have under the Subcontract documents. 

1.9 RECEIVING, STORING AND PROTECTING 

A. Receive, store, and protect, and handle products according to NECA 1, Standard 
Practices for Good Workmanship in Electrical Construction; NECA/IESNA 500, 
Recommended Practice for Installing Indoor Commercial Lighting Systems; and 
NECA/IESNA 502, Recommended Practice for Installing Industrial Lighting 
Systems. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to Section 01 2500, "Substitution Procedures." 

B. Provide emergency lighting products that meet the requirements of the Buy 
American Act of 1933 (Title 41 - Public Contracts; Chapter 1 - Definitions; 
§10a-10d). 

2.2 FLUORESCENT EMERGENCY BALLAST 

A. Furnish an NRTL-listed, self-diagnostic, fully automatic, fluorescent emergency 
ballast in each luminaire indicated on the drawings. 

B. The normal fluorescent luminaire ballast will operate the lamps during normal 
conditions; during emergency conditions the fluorescent emergency ballast shall 
operate one or two of the lamps in the luminaire. 
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C. Fluorescent emergency ballast shall be connectable for operation at either 120 or 
277 volts and suitable for indoor dry locations with a temperature range of 32 to 
130 °F. 

D. Fluorescent emergency ballast shall contain a maintenance-free, sealed high
temperature nickel-cadmium or nickel-metal hydride battery with an expected 
service life of not less than 7 years. 

E. Upon interruption of normal alternating current power, the internal controller shall 
automatically switch the emergency lighting load to the battery. The battery shall 
supply the ballast with power to produce 1100 to 1400 lumens of emergency light 
output for a minimum of 90 minutes. 

F. Fluorescent emergency ballast shall have a self-diagnostic system that meets the 
requirements of NFPA 101 and includes the following features: 

1. Automatically perform a self-test of battery and lamps for at least 
30 seconds at intervals not exceeding 30 days, 

2. Automatically perform a self-test of battery and lamps for at least 
90 minutes once per year, and 

3. Any failure shall be indicated by a status indicator. 

G. Fluorescent emergency ballast shall have an LED charging indicator lamp and a 
push to test switch for installation on the luminaire at locations and positions that 
will be visible from the floor and operable without removing or opening luminaire 
lenses or covers. 

H. Fluorescent emergency ballasts shall have not less than a 5 year full warranty. 

I. Manufacturer: Bodine "B50ST" IOTA "ISD-80," or approved equal. 

2.3 LED EMERGENCY EXIT SIGN 

A. Furnish an NRTL-listed, self-diagnostic, fully automatic, LED-illuminated 
emergency exit sign at each location indicated on the drawings. 

B. LED emergency exit sign shall be connectable for operation at either 120 or 
277 volts and suitable for indoor dry locations with a temperature range of 32 to 
104 °F. 

C. Exit sign shall have a die cast aluminum housing, white finish, green stencil face 
letters, and universal mounting capability with all necessary components for each 
wall, ceiling, or end mounting application. 

D. Exit sign shall be single face or double face with arrows as indicated on the 
drawings or as required for each location. 

E. Exit sign shall have a maintenance-free battery, either nickel-cadmium or nickel
metal hydride. Battery shall be field-replaceable and shall have an expected 
service life of not less than 7 years. 

F. Upon interruption of normal alternating current power, or brownout conditions 
exceeding a 20 percent drop from nominal voltage, the internal controller shall 
automatically switch the emergency exit sign lighting load to the battery. 
Emergency power will be provided for a minimum of 90 minutes. During 
emergency operation, the battery shall be protected from deep discharge by a 
low-voltage battery disconnect circuit. 
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G. Visibility of exit sign during normal or emergency operation shall be not less than 
that required in UL 924. 

H. Exit sign shall have a self-diagnostic system that meets the requirements of 
NFPA 101 and includes the following features: 

1. Automatically perform a self-test of battery and lamps for at least 
30 seconds at intervals not exceeding 30 days and 

2. Any failure shall be indicated by a status indicator. 

I. Exit sign shall perform self-timed tests that are manually initiated through the test 
button, including: 

1. Lamps and battery for at least 30 seconds and 
2. Lamps and battery for at least 90 minutes. 

J. Exit sign shall provide exterior visual indication of alternating current power 
status, all self-diagnostic test cycles, and unit malfunctions including: 

1. Battery fault, 
2. Charger fault, and 
3. Lamp fault. 

K. LED-illuminated emergency exit sign shall have at least a 5-year full warranty on 
the unit and electronics and a 5-year full warranty plus additional 5-year pro-rata 
warranty on the battery. 

L. Manufacturer: Chloride "CXLN2GW-IC," LightGuard "DXLN2GWSCT," Mule 
PCX-2-WWG-SD," or approved equal. 

PART 3 EXECUTION 

3.1 SPECIAL INSTALLATION INSPECTION 

A. Hold for Inspection: Emergency lighting fixture anchorage shall be inspected and 
approved per the requirements of the IBC as referenced in the Test and Special 
Inspections Plan (60239831-TPLN-001, Section 5.3.3). 

3.2 INSTALLATION 

A. Install emergency lighting system in accordance with the NEC (NFPA 70), 
NECA/IESNA 500, the manufacturer's instructions, and approved shop drawings. 
Have the manufacturer's installation instructions available at the construction 
site. 

B. Mount exit signs and unit emergency lights with bottom of fixture not less than 
6 ft-8 in. or more than 12 ft-0 in. above finished floor. 

C. Connect each emergency power system outlet box using a minimum 2 ft length 
of flexible wiring method to accommodate not less than 4 in. of differential 
seismic movement in any direction between the outlet box and the non-flexible 
raceway system. Refer to Section 26 0533, "Raceways and Boxes for Electrical 
Systems." 

D. Securely fasten luminaires, boxes, raised covers, mounting brackets, and blocking 
using screws, nuts and bolts, or drilled-in anchors suitable for the location. 

1. Use flat washers and lock washers to spread forces and assure fastening 
integrity during and after a seismic event. 
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2. Each fastening shall be capable of supporting 100 percent of the weight of 
the luminaire acting in any direction. 

3. Spring clips or drywall anchors are not acceptable for supporting 
emergency luminaires, exit signs or related outlet boxes. 

E. Install slack safety wires as described below for emergency luminaires and exit 
signs on suspended ceilings. 

1. Wire shall be minimum 12 gauge, galvanized, soft annealed, steel wire 
conforming to ASTM A 641/A 641 M, Standard Specification for Zinc-Coated 
(Galvanized) Carbon Steel Wire. 

2. Attach wire to the building structure directly above the attachment point on 
the box or luminaire; make trapezes of framing channel material as required 
to span obstacles 

3. Secure wire(s) at each end with not less than three tight turns in 1-1/2 in. 

4. Use connection devices at the supporting structure, outlet box, and 
luminaire that are capable of carrying not less than 100 lb. 

F. Install internally illuminated exit signs on suspended ceilings as follows: 

1. Attach outlet box for exit sign to suspended ceiling main channels or framing 
members using a framing channel fastened with sheet metal screws or bolts, 

2. Install one slack safety wire per exit sign outlet box, and 

3. Attach exit sign to the outlet box using machine screws with flat washers 
and lock-washers. 

G. Install fluorescent emergency luminaires in suspended ceilings as follows: 

1. Fasten the four corners of each emergency luminaire to the suspended 
ceiling main channels or framing members with sheet metal screws or bolts. 

2. Install two independent slack safety wires per emergency luminaire with 
dimensions not exceeding 2 ft by 4 ft. Install four independent slack safety 
wires per emergency luminaire with dimensions exceeding 2 ft by 4 ft. 
Attach wires to the luminaire not more than 6 in. from the luminaire corners. 

3. Where the ceiling forms the protective membrane of a fire-resistive 
assembly, install protective coverings over luminaires in accordance with 
NRTL requirements. 

4. Use a flexible wiring method to connect the luminaire that will 
accommodate not less than 4 in. of differential seismic movement in any 
direction. 

H. Support pendant-mounted or cable-supported emergency luminaires directly 
from the structure above using a 9 gauge wire or an approved alternate support 
without using the ceiling suspension system for direct support. 

1. Install seismic restraints for pendant-mounted and cable-supported 
emergency luminaires. 

2. Pendants, rods, cables, or chains 4 ft or longer shall be braced to prevent 
swaying using three cables at 120 degrees separation. 
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I. Install internally illuminated exit signs on stud walls as follows: 

1. Attach each recessed outlet box and raised cover for an exit sign to a 
stamped steel outlet box bracket that spans between studs. Fasten the 
outlet box bracket to the studs at each end. 

2. Attach exit sign to the outlet box using machine screws with flat washers 
and lock-washers. 

J. Install cord and plug wall-mounted emergency lighting units on stud walls as 
follows: 

1. Install 3/4-in.-thick, 12-in.-high, plywood blocking that will be concealed 
behind the drywall panel. Blocking shall be centered on the emergency 
lighting unit, flush with the front surface of the wall studs, span between the 
wall studs, and securely attached to the wall studs at both ends. 

2. Attach the emergency lighting unit case through the drywall panel to the 
plywood blocking using screws and flat washers. 

K. Install internally illuminated exit signs on concrete or masonry walls as follows: 

1. If outlet box is not recessed in the wall, attach outlet box to wall surface 
using two drilled-in anchors and 

2. Attach exit sign to the outlet box using machine screws with flat washers 
and lock-washers. 

L. Attach cord and plug connected emergency lighting units to concrete or masonry 
walls using drilled-in masonry anchors with flat washers. 

M. Connect fluorescent emergency ballasts to operate two lamps in multi-lamp 
emergency luminaires. 

N. Install branch circuits for emergency lighting and exit signs in accordance with 
Article 700 of the NEC (NFPA 70). 

1. Connect unit emergency lighting equipment to a branch circuit that serves 
the general lighting in the area and ahead of any local or remote switches. 

2. For 120 volt wall-mounted emergency lights install a NEMA L 15-5R single 
receptacle within 12 in. of the emergency light fixture location. Refer to 
Section 26 2726, 'Wiring Devices." 

3. For 277 volt wall-mounted emergency lights install a NEMA L7-15R single 
receptacle within 12 in. of the emergency light fixture location. Refer to 
Section 26 2726. 

4. Connect severe-duty wall-mounted emergency lights to lighting circuits 
using a raceway system suitable for the installation environment: refer to 
Section 26 0533, "Raceways and Boxes for Electrical Systems." 

3.3 IDENTIFICATION 

A. Identify emergency lighting system components in accordance with the NEC 
(NFPA 70) and Section 26 0553, "Identification for Electrical Systems." 
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3.4 ADJUSTING 

A. Aim lamps on wall-mounted emergency lighting units to obtain the following 
illumination of exit pathway: 

1. 1 footcandle average, 
2. 0.1 footcandle minimum, and 
3. Maximum-to-minimum uniformity ratio not exceeding 40 to 1. 

B. Test emergency lighting equipment in accordance with the manufacturer's 
instructions and NECNIESNA 500. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 5200, Rev. 5, dated 
November 3, 2011. 
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SECTION 26 5600 

EXTERIOR LIGHTING 

PART1 GENERAL 

1.1 SECTION INCLUDES 

A. Exterior Luminaires and Accessories. 

B. Lamps. 

C. Ballasts. 

D. Poles. 

E. Pole Foundations. 

F. Grounding. 

G. Conduit and Wiring. 

H. Lighting Controls. 

I. Luminaire Ballast Fuses. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 03 3001, "Reinforced Concrete." 

D. Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables." 

E. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

F. Section 26 0533, "Raceways and Boxes for Electrical Systems." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 QUALITY ASSURANCE 

A. Comply with the following codes and standards: 

1. National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

2. AASHTO L TS-5, Standard Specifications for Structural Supports for 
Highway Signs, Luminaires and Traffic Signals, including interim 
revisions, 

3. 2009 International Building Code (IBC). 

4. ASCE 7-05, Minimum Design Loads for Buildings and Other Structures. 

5. New Mexico Night Sky Protection Act of 1978. 

6. The national Energy Policy Act of 1992 and EnergyStar requirements for 
lighting products. 
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B. Provide luminaires listed and labeled by a nationally recognized testing 
laboratory (NRTL) for the application, installation condition, and the environments 
in which installed. 

C. Use manufacturers that are experienced in manufacturing poles, luminaires, 
lamps and ballasts similar to those indicated for this Project and have a record of 
successful in-service performance. 

1.5 SERVICE CONDITIONS 

A. Elevation: 7,500 ft above sea level. 

B. International Building Code and ASCE 7-05 design wind conditions: 

1. Exposure Category- C. 

2. Basic Wind Speed - 90 mph (3-second gust at 33 ft above ground, mean 
recurrence interval of 50 years). 

3. Importance Factor: - 1.00. 

C. Ambient temperatures, deg C (deg F): 

1. Annual Averages - 2.1 (35.8) minimum, 15.6 (60.0) maximum, 8.8 (47.9) 
average. 

2. Annual Nighttime Average - 5.4 (41.7). 

3. Annual Extremes - 15.0 (5.0) minimum, 31.7 (89.0) maximum. 

4. Annual Warmest Day 24-Hour Average - 20. 7 (69.3). 

5. Annual Warmest Day Nighttime Average - 16.4 (61.6). 

D. Maximum Solar Heat Gain: 11 O W/ft2
. 

E. Lightning Flash Density: 8 flashes to ground per square kilometer per year. 

1.6 DEFINITIONS 

A. Unless otherwise specified or indicated, terms used in this section are as defined 
in the NEC (NFPA 70) or the IESNA HB-9, /ESNA Lighting Handbook. 

1.7 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit: 

1. Catalog Data: Submit catalog data describing poles, luminaires, lamps, 
ballasts, and pole and luminaire finishes. Include data substantiating that 
materials comply with specified requirements. Arrange data for 
luminaires in the order of luminaire designation. 

2. Performance Curves/Data: Submit certified photometric data for each 
type of luminaire. 

3. Shop Drawings: Submit manufacturer's drawings for non-standard 
luminaires. 

4. Maintenance Data: Submit maintenance instructions for inclusion in the 
operations and maintenance manuals. 

5. Warranties: Submit warranties for light emitting diode (LED) luminaires. 
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1.8 EXTRA MATERIALS 

A. Furnish the following extra materials matching products installed. Package with 
protective covering for storage and identify with labels describing contents. 

1. LED Luminaires: 5 percent of quantity of LED luminaires of each type, 
but no fewer than two of each type. 

2. Ballasts: 1 percent of quantity of ballasts of each type, but not less than 
one of each type. 

3. Lenses, Diffusers, Covers, Globes, and Guards: 1 percent of quantity of 
each type, but not less than one of each type. 

4. Photoelectric Relays: 5 percent of quantity of photoelectric relays of each 
type, but not less than two of each type. 

5. Fuses: 5 percent of quantity of fuse of each type, but not less than two of 
each type. 

1.9 RECEIVING, STORING AND PROTECTING 

A. Receive, inspect, handle, and store products according to the manufacturer's 
written instructions and NECNIESNA 501, Recommended Practice for Installing 
Exterior Lighting Systems. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 FINISHES 

A. Furnish luminaires, poles, and accessories with finishes as scheduled that are 
resistant to fading, chalking, and other changes due to aging and exposure to 
heat and ultraviolet light. Acceptable finishes for metals are: 

1. Hot-dipped galvanized steel: ASTM A 123/A 123M. 

2. Brushed natural aluminum 

3. Anodized aluminum: AAMA 611, Anodized Architectural Aluminum, 
Class I. 

4. Powder coated aluminum: Fluorocarbon polymer powder coating per 
AAMA 2605, Superior Performing Organic Coatings over chrome 
phosphate conversion coated aluminum. 

5. Powder coated steel: Fluorocarbon polymer powder coating per 
AAMA 2605, Superior Performing Organic Coatings over zinc phosphate 
conversion coated shot-blasted steel. 

B. Reject luminaires, poles, and accessories with finish having runs, streaks, stains, 
holidays and defects. 

C. Replace luminaires, poles, and accessories showing evidence of yellowing, 
fading, chalking, and other changes indicating failure during warranty period. 

D. Use stainless steel for exposed hardware. 
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2.3 EXTERIOR LUMINAIRES - GENERAL 

A Furnish exterior luminaires that comply with requirements specified in this section 
and in the luminaire schedule on the drawings. 

B. Luminaires shall be NRTL-listed as conforming to UL 1598 - Luminaires. 

C. Luminaire photometric characteristics shall be based on IESNA approved 
methods for photometric measurements performed by a recognized photometric 
laboratory. 

D. Each exterior luminaire with light source exceeding 6400 lumens shall comply 
with the New Mexico Night Sky Protection Act. There shall be no light emitted 
above a horizontal plane through the lowest light emitting part of the luminaire. 

E. Luminaire housing shall be primarily metal. 

1. Metal parts shall be free from burrs and sharp corners and edges. 

2. Sheet metal components shall be fabricated from corrosion-resistant 
aluminum, formed and supported to prevent sagging and warping. 

3. Exposed fasteners shall be stainless steel. 

F. Doors and frames shall be smooth operating and free from light leakage under 
operating conditions. 

1. Relamping shall be possible without the use of special tools. 

2. Doors, frames, lenses and diffusers shall be designed to prevent 
accidental falling during relamping and when secured in the operating 
position. 

3. Door shall be removable for cleaning or replacing lens. 

G. Luminaires shall have minimum reflecting surface reflectance as follows unless 
scheduled otherwise: 

1. White surfaces: 85 percent 
2. Specular surfaces: 83 percent 
3. Diffusing specular surfaces: 75 percent 

H. Provide lenses, diffusers, covers and globes as scheduled on the drawings 
fabricated from materials that are UV stabilized to be resistant to yellowing and 
other changes due to aging or exposure to heat and ultraviolet radiation. 

I. Doors shall have resilient gaskets that are heat-resistant and aging-resistant to 
seal and cushion lens and refractor. 

2.4 LED LUMINAIRES 

A LED luminaires shall conform to UL 1598 and to UL 8250, Safety Standard for 
Light-Emitting Diode (LED) Light Sources for Use in Lighting Products. 

B. Products shall be lead and mercury free. 

C. Photometric characteristics shall be established using IESNA LM-79-08, /ESNA 
Approved Method for the Electrical and Photometric Measurement of Solid-State 
Lighting Products. 

D. Ingress protection for optical assembly shall be IP65 or better in accordance with 
ANSl/IEC 60529, Degrees of Protection Provided by Enclosures. 
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E. Color characteristics of LED luminaires shall be as follows in accordance with 
ANSI C78.377, Specifications for the Chromaticity of Solid State Lighting 
Products: 

1. Color temperature (deg K): 5000 to 6500 
2. Color rendering index: not less than 70 

F. LED and driver cooling system shall be passive and shall resist the buildup of 
debris. 

G. LED luminaire output after 50,000 hours of operation shall be not less than 
70 percent of the initial lumen output when determined in accordance with 
IESNA LM-80-08 - /ESNA approved Method for Measuring Lumen Maintenance 
of LED Lighting Sources. 

H. LED Luminaire Electrical Characteristics: 

1. Supply Voltage: 120 V, 208 V, 240 V, 277 V, or 480 Vas indicated on the 
drawings. Provide step-down transformers if required to match driver 
input voltage rating. 

2. Total Harmonic Distortion (current): Not more than 20 percent 

3. Power Factor: Not less than 90% 

4. RF Interference: Meet FCC 47 CFR Part 15/18 

5. Transient Protection: IEEE C62.41 Class A. 

I. Warranty: 

1. Manufacturer shall replace any luminaires that fail to operate properly 
within 60 months of the date of LANL acceptance of the installation. Lens 
yellowing or hazing will be considered a failure. 

2. Manufacturer shall replace any luminaires that experience housing or 
finish failure within 5 years of the date of LANL acceptance of the 
installation. 

J. Manufacturers: 

1. RAB "ALEO 3T78" and 
2. RAB 'WPLED 13." 

2.5 POLES AND ACCESSORIES 

A. Furnish poles and accessories that comply with requirements specified in this 
section and the luminaire schedule on the drawings. 

B. Pole, base, and anchorage shall carry the luminaires, supports, and 
appurtenances at the indicated height above grade without deflection or 
whipping. 

C. Mountings, fastenings and other appurtenances shall be fabricated from 
corrosion-resistant materials that are compatible with poles and luminaires and 
will not cause galvanic action at contact points. Mountings shall correctly 
position luminaires to provide scheduled light distribution. 

D. A reinforced access handhole, minimum 2-1/2 in. by 5 in., shall be located in the 
wall of each metal pole. 
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E. A welded 1/2-in. grounding lug shall be accessible through the handhole of each 
metal pole. Grounding connection shall be designed to prevent electrolysis when 
used with copper ground wire. 

F. Metal poles shall have anchor type bases and galvanized steel anchor bolts, 
leveling nuts and bolt covers. 

G. Where poles are indicated as "breakaway" type on the drawings, each pole shall 
have a frangible aluminum transformer base that meets the requirements of 
AASHTO L TS-5. 

H. Each non-breakaway metal pole shall have a metal base cover that covers the 
entire base plate and anchorage. 

I. Protect painted, anodized, or brushed pole finishes during shipment and 
installation. Minimum protection shall consist of spirally wrapping each pole shaft 
with protective paper secured with tape, and shipping small parts in boxes. 

J. Aluminum poles shall be fabricated from corrosion resistant aluminum 
Alloy 6063-T6 or Alloy 6005-T5 for wrought alloys or Alloy 356-T4 for cast alloys. 

1. Poles shall be square or round, tapered or straight as indicated on the 
drawings. 

2. Aluminum poles over 30 feet tall shall include factory-installed vibration 
dampers. 

3. Poles shall be seamless extruded or spun seamless type with minimum 
0.188-in. wall thickness. 

4. Tops of shafts shall be fitted with a round or tapered cover. 

5. Base shall be anchor bolt mounted, made of cast 356-T6 aluminum alloy in 
accordance with ASTM B 108/B 108M, Standard Specification for 
Aluminum-Alloy Permanent Mold Castings and shall be machined to receive 
the lower end of shaft. Joint between shaft and base shall be welded. 

6. Base cover shall be cast 356-T6 aluminum alloy in accordance with 
ASTM B 108/B 108M. 

7. Hardware, except anchor bolts, shall be either 2024-T4 anodized 
aluminum alloy or stainless steel. 

K. Aluminum mast arms shall be tapered oval tubing continuously welded to pole 
attachment plate and have span and rise as indicated on the drawings. Provide 
with same finish as pole. 

L. Anchor bolts shall be steel rod having minimum yield strength of 50,000 psi. The 
top 12 in. of the anchor bolt shall be galvanized in accordance with 
ASTM A 153/A 153M. 

M. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

1. Holophane Corporation; 
2. Hubbell Lighting, Inc.; 
3. Lithonia Lighting; 
4. Millerbernd Manufacturing Company; 
5. Union Metal Corp; and 
6. Valmont Industries, Inc. 
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2.6 GROUNDING 

A. Provide grounding for exterior lighting using materials specified in 
Section 26 0526, "Grounding and Bonding for Electrical Systems." 

B. Provide a 10-ft-long, 5/8-in.-diameter, copper-clad ground rod at each pole. 

2.7 LIGHTING CONTROL EQUIPMENT 

A. Furnish photoelectric relays to control exterior lighting as indicated on the 
drawings. 

1. For photoelectric relays not mounted on luminaires use products 
conforming to either UL 773 or UL 773A, Non-industrial Photoelectric 
Switches for Lighting Control. Provide the photoelectric relays with single
pole double-throw contacts to switch mechanically-held contactors. 

2. Photoelectric relay contacts shall be factory set to turn exterior lighting "ON" 
at or below 3 footcandles and "OFF" at 4 to 1 O footcandles. A time delay 
shall prevent switching from transient light sources. 

B. Furnish a "hand-off-auto" control switch and enclosure to facilitate testing of the 
lighting system. 

C. Furnish one or more multi-pole lighting contactors to control exterior lighting as 
indicated on the drawings. 

1. Mechanically-held or contactors shall conform to NEMA ICS 2 Industrial 
Controls and Systems: Controllers, Contactors, and Overload Relays. 

2. Contactors shall have the number of contacts as indicated on the Drawings 
or as required by the number of circuits to be controlled. Contacts shall 
have a minimum rating of 30 amperes at 277 volts AC per pole for ballast 
loads. Contacts shall be field-convertible from normally-open to normally
closed. 

3. Use 120 volts AC operating coils. 

4. Provide contactor with NEMA 3R housing if installed outdoors or NEMA 1 
housing if installed indoors. 

2.8 FUSES AND FUSE HOLDERS 

A. Furnish fuse overcurrent protection for each pole-mounted luminaire to isolate 
faulted ballasts from the lighting circuit. 

1. Use 600 volt, Class CC, time-delay, current-limiting fuses. 

2. Select fuses rated between 200% and 300% of the luminaire ballast 
maximum current. 

3. Manufacturer: Bussman "LP-CC" 

B. Furnish in-line fuse holders for installation in pole hand hole or transformer base. 

1. Use non-breakaway type fuse holders unless breakaway poles are 
indicated on the drawings. 

2. Use breakaway type fuse holders where breakaway poles are indicated 
on the drawings. 
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3. Load and line terminal sizes and types shall correspond to line and load 
conductor sizes and quantities. 

4. Both breakaway and non-breakaway fuse holders shall have insulating boots. 

5. Manufacturers: Ferraz Shawmut "FEC" for phase conductor(s), "FEBN" 
for neutral conductor. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine areas, spaces, and surfaces to receive exterior luminaire (s) or poles for 
compliance with installation tolerances and other conditions affecting 
performance of the product. Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions, NECNIESNA 501, 
and approved shop drawings. 

B. Locations of luminaires and poles shown on the drawings are diagrammatic. 
Coordinate luminaire locations with building finishes, building structure, paving 
and striping, utility piping, security fences, and existing trees. Obtain approval for 
location changes through LANL Subcontract Technical Representative (STR). 

C. Set poles and luminaires plumb, square, level and secure. 

D. Install surface mounted luminaires directly to an outlet box which is supported 
from structure. 

E. Install lamps in luminaires in accordance with manufacturer's instructions. 

3.3 CONCRETE FOUNDATIONS 

A. Construct concrete foundations with exterior 4000 psi concrete and reinforcing 
conforming to Section 03 3001, "Reinforced Concrete." 

B. Comply with details on the drawings and manufacturer's recommendations for 
foundation dimensions, reinforcing, anchor bolts, nuts and washers. 

C. Position power conduits and ground rod to terminate within the pole shaft area 
and 1 in. above the top of the foundation; refer to Section 26 0533, "Raceways 
and Boxes for Electrical Systems." 

D. In addition to power conduits, install a 1-in. PVC conduit in the pole base for the 
ground lead described below. 

E. Cure concrete foundations for 7 full curing days before erecting poles. 

3.4 POLE ERECTION 

A. Do not install poles without luminaires. 

B. Use fabric web slings to raise and set poles. 

C. Use leveling nuts or shims to make poles plumb. When leveling nuts are used, 
set the lower nuts not more than 1 in. from the concrete foundation. 

D. Tighten anchor bolt nuts and other pole hardware to torque recommended by 
manufacturer. 
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E. After pole is leveled, pack non-shrink grout between anchor base and concrete 
foundation to provide a full bearing surface. Use a short piece of 1/2-in.
diameter pipe to make a drain hole through grout; arrange to drain condensation 
from interior of pole. 

F. Set embedded poles to depth indicated on the drawings, but not less than 1/6 of 
pole length below finish grade. 

1. Auger holes large enough to permit the use of tampers the full depth of 
the hole. 

2. Backfill in 6-in. layers and thoroughly tamp each layer so compaction of 
backfill is equal to or greater than that of the undisturbed earth. 

3.5 GROUNDING 

A. Install grounding for exterior lighting using materials and methods specified in 
Section 26 0526, "Grounding and Bonding for Electrical Systems." 

B. Install a 10-ft-long, minimum 5/8-in.-diameter, copper-clad ground rod at each 
pole. At metal poles mounted on reinforced concrete foundations, install the 
ground rod in the concrete foundation. 

C. Connect ground lug of metal pole to ground rod using a 6 AWG copper 
conductor. 

D. Connect ground lug of metal pole to circuit equipment grounding conductor. 

E. Ground metallic components of lighting unit with non-metallic pole to ground rod 
using a 6 AWG copper conductor. 

3.6 LIGHTING CONTROL SYSTEM 

A. Install exterior lighting control system components in accordance with the 
manufacturers' instructions. Have installation instructions available at the 
construction site. 

B. Install a HAND-OFF-AUTO selector switch in the control system to allow for 
testing of luminaires. 

C. Provide separate control of exterior lighting system as follows: 

1. Safety, security, pedestrian walkway, and roadway lighting: "ON" at dusk, 
"OFF" at dawn. 

3.7 FUSES AND FUSE HOLDERS. 

A. Install fuse(s) and fuse holders in pole hand hole or transformer base for each 
luminaire. 

1. Install fuse holder and fuse in each phase conductor. 

2. Install fuse holder with permanently mounted dummy fuse in neutral 
conductor. 

B. Orient breakaway fuse holders so no energized conductors will be exposed in the 
event of a pole knockdown. 

C. Install insulator boots over fuse holders and tape wrap where conductor enters 
boot. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Exterior Lighting 
26 5600-9 

:11306 



3.8 RACEWAYS AND BOXES 

A. Install conduit system for exterior lighting using materials and methods specified 
in Section 26 0533, "Raceways and Boxes for Electrical Systems." 

3.9 BUILDING WIRE 

A. Install wiring for exterior lighting using materials and methods specified in 
Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables." 

3.10 FIELD QUALITY CONTROL 

A. Inspect each installed lighting unit for damage. Replace damaged luminaires, 
poles, and components. 

B. Test installed luminaires for proper operation. 

1. Provide instruments to make and record test results. 
2. Replace or repair malfunctioning luminaires and components then re-test. 
3. Repeat procedure until all luminaires operate properly. 

C. Replace inoperative lamps. 

D. Check poles for signs of vibration induced by 10 to 30 mph wind: visible swaying, 
loosened anchor bolt nuts, vibration perceptible by touch, or wires rattling inside 
pole. Notify the STR and the pole manufacturer - vibration mitigation devices 
may be required. 

3.11 ADJUSTING AND CLEANING 

A. Clean each luminaire inside and out, including plastics and glassware. Use 
methods and materials recommended by manufacturer. 

B. Aim adjustable luminaires to provide required light intensities as indicated on the 
drawings or as directed by the LANL STR. 

C. Adjust exterior lighting controls to obtain the following performance unless 
otherwise indicated on the drawings or directed by the LANL STR: 

1. Safety, security, pedestrian walkway, and roadway lighting: "ON" when 
ambient lighting becomes less than 1.6 times the illuminance design level 
or 1.5 footcandles, whichever is higher; "OFF" when ambient lighting 
exceeds approximately 5 footcandles. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 26 5600, Rev. 3, dated 
December 15, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 27 1000 

STRUCTURED CABLING 

A. Telecommunications pathways including conduit and cable tray systems. 

B. Telecommunications terminal boards. 

C. Installation, termination, and testing of LANL-fumished horizontal cables and 
outlets. 

D. Installation of LANL-furnished telecommunications backbone cables. 

1.2 RELATED SECTIONS 

A. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

B. Section 26 0526, "Grounding and Bonding for Electrical Systems," 

C. Section 26 0533, "Raceways and Boxes for Electrical Systems." 

D. Section 26 0536, "Cable Trays for Electrical Systems." 

E. Section 33 7119, "Electrical Underground Ducts and Manholes," 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

B. Refer to NECA/BICSI 568, Standard for Installing Commercial Building 
Telecommunications Cabling, for definitions of terms used in this section. 

1.4 LANL-FURNISHED EQUIPMENT FOR SUBCONTRACTOR INSTALLATION (GFE) 

A. LANL will furnish the Category 6A UTP horizontal cable required to connect 
telecommunications outlets. 

B. LANL will furnish telecommunications outlet/connectors. 

C. LANL will furnish telecommunications backbone cables as required. 

1.5 LANL-FURNISHED AND INSTALLED EQUIPMENT 

A. LANL will furnish and install telecommunications entrance cable for RLWTF and 
LLW Utility Building. 

B. LANL will furnish and install cross-connect equipment. 

C. LANL will furnish and install telecommunications systems electronics equipment. 
This includes telecommunication room equipment (telecommunication racks, 
entrance cable termination panels, and surge protective devices). 

1.6 LANL PERFORMED WORK 

A. LANL will terminate telecommunications backbone cables. 

B. LANL will spot-check acceptance tests on Category 6A UTP cables. 
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1.7 SUBMITTALS 

Provide submittals in accordance with the requirements of Exhibit I: 

A. Within 30 days after construction Notice to Proceed, submit certifications of the 
qualifications of the Category 6A UTP horizontal cable installer as described in 
Paragraph 1.8 of this section. 

B. Detailed records of cable routing in accordance with ANSl/TIA/EIA-606-A 
Administration Standard for the Telecommunications Infrastructure. 

C. Provide test reports for each installed and terminated Category 6A UTP 
horizontal cable in accordance with ANSl/TIA/EIA-568-8.2 Commercial Building 
Telecommunications Cabling Standard. 

1.8 QUALITY ASSURANCE 

A. Conform to the requirements of the following telecommunications standards: 

1. ANSl/TIA/EIA-568-8.1 - 8.3, Commercial Building Telecommunications 
Cabling Standard. 

2. ANSl/TIA/EIA-569-A, Commercial Building Standard for 
Telecommunications Pathways and Spaces. 

3. ANSl/TIA/EIA-606-A, Administration Standard for the 
Telecommunications Infrastructure. 

4. ANSl/J-STD-607-A, Commercial Building Grounding (Earthing) and 
Bonding Requirements for Telecommunications. 

5. NECA/BICSI 568, Standard for Installing Commercial Building 
Telecommunications Cabling. 

B. Conform to the requirements of the National Electrical Code (NEC) (NFPA 70). 

C. Category 6A UTP cable installers shall have the following minimum 
qualifications: 

1. BICSI Registered Installer Level 1 and 

2. Certified Systimax installer or directly supervised by a certified Systimax 
installer. 

1.9 COORDINATION 

A. Coordinate telecommunications service and interior distribution with the LANL 
Telecommunications Group. 

B. Coordinate installer training and cable termination tool requirements for 
horizontal cabling installers with the LANL Telecommunications Group. 

C. Schedule completion of the telecommunications rooms to allow not less than 
5 working days for the LANL Telecommunications Group to install cross-connect 
equipment before the scheduled start of cable installation. Coordinate schedule 
with the LANL Telecommunications Group. 

D. Order horizontal cabling and outlet/connectors from the LANL Telecommunications 
Group based on actual count, measurement of conduit and cable tray runs and 
required slack cable. Place order not less than 10 working days prior to scheduled 
start of installation. 
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E. Schedule installation of horizontal cabling and outlet/connectors to start after the 
completion of application of finishes to walls and after the completion of the 
telecommunications room(s) to minimize potential for damage to cables. 

PART 2 PRODUCTS 

2.1 CONDUIT 

A. Provide conduits for service, backbone, and horizontal cables as indicated on the 
drawings or as required for a complete telecommunications pathway system. 

B. Select sizes of conduit for horizontal cables on the following basis: 

1. Nominal cable diameter: 0.310 in. 

2. Minimum conduit size: 1 in. unless specified otherwise. 

3. Less than 50 ft between pulling points and only one bend: 40 percent 
conduit fill. 

a. 1-in. conduit for four cables. 
b. 1-1/4-in. conduit for six cables 

4. More than 50 ft between pulling points or two 90-degree bends: 
31 percent conduit fill. 

a. 1-1 /4-in. conduit for four cables. 
b. 1-1/2-in. conduit for six cables. 

5. Number of cables per conduit: Four cables per workstation outlet unless 
noted otherwise on the drawings. 

C. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems." 

2.2 SURFACE METAL RACEWAY 

A. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems." 

2.3 INNERDUCT 

A. To allow for future communication upgrades, one of the 4" entrance conduits 
shall be installed with inner duct. 

B. Flexible Textile Raceway listed for use outdoor with optical fiber and 
communication cables. 

c. 4-in., 3-cell polyester/nylon textile inner duct with 1,200-lb pull tape with accurate 
sequential footage markings. 

A. Manufacturer: Maxcell. 

2.4 RACEWAY MEASURING TAPE 

A. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems". 

2.5 SURFACE METAL RACEWAY 

A. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems". 
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2.6 CABLE TRAY 

A. Provide cable tray system for backbone cables and horizontal cables as 
indicated on the drawings or as required for a complete telecommunications 
pathway system. 

B. Provide ladder type cable tray with maximum 6 in. rung spacing. 

C. Select cable tray sizes for horizontal cables based on the larger of: 

1. One (1) sq. in. of cable tray per 100 ft2 of useable floor area served, or 
2. Fill ratio of 41 .6 percent. 

D. Refer to Section 26 0536, "Cable Trays for Electrical Systems." 

2. 7 OUTLET BOXES 

A. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems." 

B. Use 4-11/16-in.2
, 2-1/8-in.-deep, outlet boxes with single gang raised device 

covers for telecommunications and television outlets served by 1-1/4 in. or 
smaller conduit. 

2.8 PULL AND SPLICE BOXES 

A. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems." 

B. Provide pull and splice boxes with dimension indicated in TIA/EIA-569-A. 

1. Provide boxes for straight pulls with the following minimum dimensions: 

Width increase 
Conduit per additional 

trade-size Width Length Depth conduit 
(in.) (in.) (in.) (in.) (in.) 

1 4 16 3 2 

1-1/4 6 20 3 3 

1-1/2 8 27 4 4 

2 8 36 4 5 

2-1/2 10 42 5 6 

3 12 48 5 6 

3-1/2 12 54 6 6 

4 15 60 8 8 

2. Provide pull boxes for angle or U pulls with minimum dimensions as 
follows: 

a. Have a distance between each conduit entry inside the box and 
the opposite wall of the box of at least 6 times the trade-size 
diameter of the largest conduit, this distance being increased by 
the sum of the trade size diameters of the other conduits on the 
same row on the same wall of the box, and 

b. Have the distance between the nearest edges of each conduit 
entry enclosing the cam cable at least six times the trade-size 
diameter of the larger conduit, 
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c. For a conduit entering the wall of a pull box opposite to a 
removable cover, have a distance from the wall to the cover of not 
less than the trade-size diameter of the largest conduit plus six 
times the diameter of the largest conduit. 

3. Provide splice boxes with the following minimum dimensions: 

Width increase 
Conduit per additional 

trade-size Width Length Depth conduit 
(in.) (in.) (in.) (in.) (in.) 

1 12 32 4 3 

1-1/4 14 36 5 4 

1-1/2 18 39 6 4 

2 20 42 7 5 

2-1/2 24 48 8 6 

3 30 54 9 6 

3-1/2 36 60 10 7 

4 42 66 11 7 

2.9 TERMINAL BOARDS 

A. Use 3/4-in.-thick, APA Grade A-B interior plywood without voids 

B. Paint front, back, and all edges with two coats of white or light gray, intumescent 
latex, fire-retardant paint with a Class A fire rating. Manufacturer: Benjamin 
Moore "Retardo Latex Fire Retardant Paint". 

2.10 GROUNDING 

A. Provide a ground bar for each terminal board. 

1. Furnish 12 in. by 4 in. by 1/4-in., copper ground bar with 1-in. standoff 
insulators. 

2. Drill ground bar with 7 /16-in. bolt holes at 1-3/4-in. by 2-in. NEMA spacing 
for two-hole compression lugs. 

3. Manufacturers: Cadweld, Harger, Newton Instrument Co. 

B. Refer to Section 26 0526, "Grounding and Bonding for Electrical Systems," for 
additional requirements. 

2.11 CATEGORY 6A UTP CABLE (LANL-FURNISHED) 

A. Cable is UL listed as type CMP for use in ducts, plenums and air handling spaces. 

B. Cable consists of four 23 AWG unshielded twisted pairs; nominal cable outside 
diameter is 0.310 in. 

C. Manufacturer: Systimax GigaSpeed X10D. 

2.12 BACKBONE CABLE (LANL-FURNISHED) 

A. Copper backbone cable is ARMM cable, 24 AWG, UL listed as type CMR. 

B. Fiber optic backbone cable is UL-listed as type OFNP or OFNR, tight buffered 
cable with a mixture of single-mode and multi-mode fibers. 
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2.13 TELECOMMUNICATIONS OUTLET/CONNECTORS (LANL-FURNISHED) 

A. Each GFE telecommunications outlet will consist of a plastic faceplate with four 
TIA/EIA-568-B configured RJ45 modular connectors. 

B. Cable connections are made to insulation displacing type connectors using an 
approved punch down tool. 

C. Manufacturer: Systimax. 

2.14 CROSS-CONNECT EQUIPMENT (LANL-FURNISHED) 

A. The GFE will consist of Systimax X10 VisiPatch termination blocks. The quantity 
of blocks provided will be sufficient for the standard two-connection model work 
area channel. 

B. Horizontal cable connections are made to insulation displacing type connectors 
using an approved punch down tool. 

C. Manufacturer: Systimax X1 OD. 

2.15 TELECOMMUNICATION HAND HOLE (PULL BOX) 

A. Provide telecommunication hand hole (pull box) as indicated on the drawings. 

B. Refer to Section 33 7119, "Electrical Underground Ducts and Manholes," for 
additional requirements. 

2.16 TELECOMMUNICATION CABLE TO SANITARY LIFT STATION 

A. Provide type Category Se, 24 AWG, 4 pair, water blocked cable. 

B. Manufacturer: Belden 7934A or Approved equal. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify interior of building has been protected from weather. 

B. Verify mechanical work likely to damage telecommunications cables has been 
completed. 

C. Verify telecommunications pathway installation is complete and supported. 

D. Verify that installation of telecommunications rooms is complete. 

E. Examine raceways and building finishes receiving telecommunications cables for 
compliance with installation tolerances and other conditions. Do not proceed 
with installation until unsatisfactory conditions have been corrected. 

3.2 GENERAL 

A. Install telecommunications system according to NECA/BICSI 568, NEC 
Article 800, and requirements in this section. 

B. Maintain separations between telecommunications pathways and sources of 
electromagnetic interference as indicated in Table 2 of NECA/BICSI 568. 
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3.3 CABLE TRAY INSTALLATION 

A. Install cable tray around the perimeter of each telecommunications room and 
above the equipment racks. 

1. Locate cable tray with edge 8 inc. from perimeter walls. 

2. Provide six cable tray dropout fittings in each telecommunications room. 
Install cable tray dropout fittings at locations directed by the LANL 
Telecommunications Group. 

3. Extend cable tray to each open telecommunications equipment rack. 

B. Install cable tray system to distribute horizontal cables from the 
telecommunications room(s) to locations near the telecommunications outlets. 
Locate cable tray concealed above corridor lift-out ceilings. Connect to the cable 
tray in the telecommunications room(s). 

C. Install cable tray at least 5 in. away from fluorescent or HID lighting fixtures to 
prevent electromagnetic interference. 

D. Install cable tray so there will be not less than 12 in. above and to the side of tray 
to permit access for installing and maintaining cables. Locate cable trays below 
suspended mechanical equipment, piping, and ductwork that would impede 
access to the cable tray. 

E. Refer to Section 26 0536, "Cable Trays for Electrical Systems," for additional 
installation requirements. 

3.4 CONDUIT INSTALLATION 

A. Install the telecommunications service entrance conduits as indicated on the 
drawings. Turn up the telecommunications conduits at the left rear corner of the 
telecommunications room adjacent to the left wall. Seal the building end of 
entrance conduits to prevent rodents, water, or gasses from entering the building. 

B. Install an individual 1-in. conduit for telecommunications horizontal cables from 
each telecommunications workstation outlet to the telecommunications terminal 
board or telecommunications cable tray. 

C. Install a 3/4" conduit from the telecommunications room to the fire alarm control 
panel. Install a 6 in. by 6 in. by 4 in. box adjacent to the fire alarm control panel. 
Connect box to fire alarm control panel with a 3/4 in. nipple. 

D. Install conduit for telecommunications and coaxial cables in maximum lengths of 
100 ft with not more than two 90-degree bends or equivalent redirection between 
any two adjacent conduit openings. Install a pull box at any reverse bend. 

E. Use bends on telecommunications conduits 2 in. trade size and smaller with a 
minimum inner edge radius 6 times the conduit internal diameter. 

F. Use bends on telecommunications conduits larger than 2-in. trade size with a 
minimum inner edge radius 10 times the conduit internal diameter. 

G. Do not use conduit bodies for changes in direction or as pull boxes. 

H. Install raceway measuring tape in empty raceways. Leave not less than 12 in. of 
slack at each end of the tape. Secure each end of tape. 

I. Install conduits and sleeves projecting through structural floors with opening 4 in. 
above the floor. 
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J. Terminate each metallic telecommunications conduit in either an insulated throat 
fitting or an insulating bushing. 

K. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems," for 
additional installation requirements. 

3.5 INNERDUCT INSTALLATION 

A. Install inner duct as indicated on the drawings and per the manufacturer's 
instructions. 

B. Inner duct shall be continuous through hand holes. Leave sufficient slack to 
maintain minimum bend radius as required. 

3.6 OUTLET BOX INSTALLATION 

A. Install outlets at locations indicated on the drawings. Telecommunications outlet 
locations shown on the drawings are in approximate locations unless 
dimensioned. Verify locations before rough-in. 

B. Locate each outlet within 36 in. of a suitable receptacle power outlet. 

C. Group and align telecommunications outlets and power outlets so a symmetrical 
appearance results. 

D. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems," for 
additional installation requirements. 

3.7 TERMINAL BOARD INSTALLATION 

A. Install pre-painted terminal board lining three walls of each telecommunications 
room from the floor to 8 ft above the floor. 

B. Install terminal boards plumb, and attach securely to the building structure with 
fasteners at not more than 24 in. on center vertically and horizontally. 

3.8 GROUNDING INSTALLATION 

A. Install a ground bar at lower right comer of the left wall terminal board in each 
telecommunications room. 

B. Connect ground bar(s) to the building main electrode ground bar with 4/0 AWG 
600V insulated ground cable. If the building structure is steel, bond the ground 
bar to the nearest structural steel using 6 AWG or larger conductor. 

C. Terminate 4/0 AWG ground cable in the telecommunications duct bank on the 
entrance telecommunications room ground bar. 

D. Run grounding cables exposed or, if exposed to physical damage, in 
Schedule 40 PVC conduits. Do not install grounding cables in ferrous metal 
conduit. 

E. Make connections to ground bar(s) and bonded objects using hydraulically 
compressed two-hole lugs. Clean connectors and connection points prior to 
fastening. 

F. Bond telecommunications cable tray to the ground bar with minimum 6 AWG. 
Install a 6 AWG grounding conductor in the cable tray; bond conductor to each 
cable tray section using listed cable tray ground clamps. 
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G. Bond all metallic telecommunications raceways to the ground bar per ANSl/J
STD-607-A. Bond individual raceways with 12 AWG or larger conductor. Bond 
groups of raceways using minimum 6 AWG. 

H. Use approved fittings and minimum 12 AWG bonding jumpers to make 
telecommunications raceways electrically continuous. 

I. Use approved fittings to bond telecommunications conduits to cable trays. 

J. Refer to Section 26 0526, "Grounding and Bonding for Electrical Systems," for 
additional installation requirements. 

3.9 CROSS CONNECT EQUIPMENT INSTALLATION 

A. Cross connect equipment will be furnished and installed by the LANL 
Telecommunications Group. 

B. Entrance and backbone cabling will be furnished and installed by the LANL 
Telecommunications Group. 

C. Cross connect jumpers will be furnished, installed, and tested by the LANL 
Telecommunications Group. 

3.10 CABLE INSTALLATION 

A. Handle and install horizontal cable according to cable manufacturers' 
instructions. Have the manufacturer's installation instructions available at the 
construction site. 

1. Do not subject horizontal cable to a bending radius of less than 4 times 
the cable outside diameter. 

2. Do not subject horizontal cable to more than 25-lb pulling tension. 

3. Do not kink or excessively twist cable. 

4. Do not skin or damage cable sheath or conductor insulation. 

B. Obtain cable handling and installation requirements for backbone cable from the 
LANL Telecommunications Group. 

C. Examine raceways to receive cables for compliance with installation tolerances 
and other conditions. Do not proceed until unsatisfactory conditions have been 
corrected. 

D. Completely and thoroughly swab raceways before installing cable. 

E. Clean foreign matter from interior of boxes and conduits before installing cables. 

F. Store cable for 24 hours in the installation area ambient temperature before 
installing. 

G. Do not "through-pull" cables at boxes, fittings or cabinets where a change of 
raceway alignment occurs. 

H. Comply with Article 800 of the NEC (NFPA 70). 

I. Install LANL-fumished backbone cables between telecommunications closets. 
Leave 15 ft of slack at each end. LANL will terminate backbone cables. 
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J. Install LANL furnished Category 6A UTP horizontal cables from each 
telecommunications outlet to the telecommunications terminal board or the 
telecommunications cabinet. 

1. Install four cables from each 4-port outlet; this will be typical. 
2. Install six cables from each 6-port outlet indicated on the drawings. 
3. Leave 15 ft of slack at the cross-connect end and 18 in. of slack at the 

outlet end. 

K. Terminate horizontal telecommunications cables on LANL-furnished 
telecommunications outlet/connectors in accordance with NECA/BICSI 568 and 
ANSl/TIA/EIA-568-8, designation T5688, per figure 6-2, Optional Eight Position 
Jack Pin/Pair Assignments, using an approved punch-down tool. Leave 12 in. of 
slack in cables. Coil cable into outlet box and install faceplate on outlet box. 

L. Terminate horizontal telecommunications cables on cross connect equipment in 
accordance with NECA/BICSI 568 and ANSl/TIA/EIA568-B using an approved 
punch-down tool. Terminate cables in ascending order by room number, cubicle 
or workstation, and port number as directed by the LANL Telecommunications 
Group. 

3.11 IDENTIFICATION 

A. Uniquely identify each cable at both ends using a numbering scheme that 
complies with NECA/BICSI 568 and ANSl/EIA/TIA-606 and instructions from the 
LANL Telecommunications Group; use a tag produced using a label printing 
machine. 

8. After cables are terminated, label and install LANL-furnished designation strips 
on the telecommunications outlet/connectors and cross connect equipment as 
directed by the LANL Telecommunications Group; use labels produced using a 
label printing machine. 

C. Install an identifying label on each conductor connected to the telecommunications 
ground bar(s). Band both ends of each grounding cable with green plastic tape. 

3.12 ACCEPTANCE TESTING 

A. Perform acceptance test on each installed and terminated Category 6A UTP 
horizontal cable per NECA/BICSI 568 and ANSl/TIA/EIA-568-8. Replace cables 
that do not pass acceptance tests. 

8. Perform continuity acceptance test on each installed and terminated coaxial 
cable. Replace cables that do not pass acceptance tests. 

C. Provide records of tests to the LANL Telecommunications Group. LANL may 
spot test some cables. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 27 1000, Rev. 3, dated 
July 1, 2008. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 27 1000 

STRUCTURED CABLING 

A. Telecommunications pathways including conduit and cable tray systems. 

B. Telecommunications terminal boards. 

C. Installation, termination, and testing of LANL-fumished horizontal cables and 
outlets. 

D. Installation of LANL-furnished telecommunications backbone cables. 

1.2 RELATED SECTIONS 

A. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

B. Section 26 0526, "Grounding and Bonding for Electrical Systems," 

C. Section 26 0533, "Raceways and Boxes for Electrical Systems." 

D. Section 26 0536, "Cable Trays for Electrical Systems." 

E. Section 33 7119, "Electrical Underground Ducts and Manholes," 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

B. Refer to NECA/BICSI 568, Standard for Installing Commercial Building 
Telecommunications Cabling, for definitions of terms used in this section. 

1.4 LANL-FURNISHED EQUIPMENT FOR SUBCONTRACTOR INSTALLATION (GFE) 

A. LANL will furnish the Category 6A UTP horizontal cable required to connect 
telecommunications outlets. 

B. LANL will furnish telecommunications outlet/connectors. 

C. LANL will furnish telecommunications backbone cables as required. 

1.5 LANL-FURNISHED AND INSTALLED EQUIPMENT 

A. LANL will furnish and install telecommunications entrance cable for RLWTF and 
LLW Utility Building. 

B. LANL will furnish and install cross-connect equipment. 

C. LANL will furnish and install telecommunications systems electronics equipment. 
This includes telecommunication room equipment (telecommunication racks, 
entrance cable termination panels, and surge protective devices). 

1.6 LANL PERFORMED WORK 

A. LANL will terminate telecommunications backbone cables. 

B. LANL will spot-check acceptance tests on Category 6A UTP cables. 
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1.7 SUBMITTALS 

Provide submittals in accordance with the requirements of Exhibit I: 

A. Within 30 days after construction Notice to Proceed, submit certifications of the 
qualifications of the Category 6A UTP horizontal cable installer as described in 
Paragraph 1.8 of this section. 

B. Detailed records of cable routing in accordance with ANSl/TIA/EIA-606-A 
Administration Standard for the Telecommunications Infrastructure. 

C. Provide test reports for each installed and terminated Category 6A UTP 
horizontal cable in accordance with ANSl/TIA/EIA-568-8.2 Commercial Building 
Telecommunications Cabling Standard. 

1.8 QUALITY ASSURANCE 

A. Conform to the requirements of the following telecommunications standards: 

1. ANSl/TIA/EIA-568-8.1 - 8.3, Commercial Building Telecommunications 
Cabling Standard. 

2. ANSl/TIA/EIA-569-A, Commercial Building Standard for 
Telecommunications Pathways and Spaces. 

3. ANSl/TIA/EIA-606-A, Administration Standard for the 
Telecommunications Infrastructure. 

4. ANSl/J-STD-607-A, Commercial Building Grounding (Earthing) and 
Bonding Requirements for Telecommunications. 

5. NECA/BICSI 568, Standard for Installing Commercial Building 
Telecommunications Cabling. 

B. Conform to the requirements of the National Electrical Code (NEC) (NFPA 70). 

C. Category 6A UTP cable installers shall have the following minimum 
qualifications: 

1. BICSI Registered Installer Level 1 and 

2. Certified Systimax installer or directly supervised by a certified Systimax 
installer. 

1.9 COORDINATION 

A. Coordinate telecommunications service and interior distribution with the LANL 
Telecommunications Group. 

B. Coordinate installer training and cable termination tool requirements for 
horizontal cabling installers with the LANL Telecommunications Group. 

C. Schedule completion of the telecommunications rooms to allow not less than 
5 working days for the LANL Telecommunications Group to install cross-connect 
equipment before the scheduled start of cable installation. Coordinate schedule 
with the LANL Telecommunications Group. 

D. Order horizontal cabling and outlet/connectors from the LANL Telecommunications 
Group based on actual count, measurement of conduit and cable tray runs and 
required slack cable. Place order not less than 10 working days prior to scheduled 
start of installation. 
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E. Schedule installation of horizontal cabling and outlet/connectors to start after the 
completion of application of finishes to walls and after the completion of the 
telecommunications room(s) to minimize potential for damage to cables. 

PART 2 PRODUCTS 

2.1 CONDUIT 

A. Provide conduits for service, backbone, and horizontal cables as indicated on the 
drawings or as required for a complete telecommunications pathway system. 

B. Select sizes of conduit for horizontal cables on the following basis: 

1. Nominal cable diameter: 0.310 in. 

2. Minimum conduit size: 1 in. unless specified otherwise. 

3. Less than 50 ft between pulling points and only one bend: 40 percent 
conduit fill. 

a. 1-in. conduit for four cables. 
b. 1-1/4-in. conduit for six cables 

4. More than 50 ft between pulling points or two 90-degree bends: 
31 percent conduit fill. 

a. 1-1/4-in. conduit for four cables. 
b. 1-1/2-in. conduit for six cables. 

5. Number of cables per conduit: Four cables per workstation outlet unless 
noted otherwise on the drawings. 

C. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems." 

2.2 SURFACE METAL RACEWAY 

A. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems." 

2.3 INNERDUCT 

A. To allow for future communication upgrades, one of the 4" entrance conduits 
shall be installed with inner duct. 

B. Flexible Textile Raceway listed for use outdoor with optical fiber and 
communication cables. 

c. 4-in., 3-cell polyester/nylon textile inner duct with 1,200-lb pull tape with accurate 
sequential footage markings. 

A. Manufacturer: Maxcell. 

2.4 RACEWAY MEASURING TAPE 

A. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems". 

2.5 SURFACE METAL RACEWAY 

A. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems". 
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2.6 CABLE TRAY 

A. Provide cable tray system for backbone cables and horizontal cables as 
indicated on the drawings or as required for a complete telecommunications 
pathway system. 

B. Provide ladder type cable tray with maximum 6 in. rung spacing. 

C. Select cable tray sizes for horizontal cables based on the larger of: 

1. One (1) sq. in. of cable tray per 100 ft2 of useable floor area served, or 
2. Fill ratio of 41.6 percent. 

D. Refer to Section 26 0536, "Cable Trays for Electrical Systems." 

2. 7 OUTLET BOXES 

A. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems." 

B. Use 4-11/16-in.2
, 2-1/8-in.-deep, outlet boxes with single gang raised device 

covers for telecommunications and television outlets served by 1-1/4 in. or 
smaller conduit. 

2.8 PULL AND SPLICE BOXES 

A. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems." 

B. Provide pull and splice boxes with dimension indicated in TIA/EIA-569-A. 

1. Provide boxes for straight pulls with the following minimum dimensions: 

Width increase 
Conduit per additional 

trade-size Width Length Depth conduit 
(in.) (in.) (in.) (in.) (in.) 

1 4 16 3 2 

1-1/4 6 20 3 3 

1-1/2 8 27 4 4 

2 8 36 4 5 

2-1/2 10 42 5 6 

3 12 48 5 6 

3-1/2 12 54 6 6 

4 15 60 8 8 

2. Provide pull boxes for angle or U pulls with minimum dimensions as 
follows: 

a. Have a distance between each conduit entry inside the box and 
the opposite wall of the box of at least 6 times the trade-size 
diameter of the largest conduit, this distance being increased by 
the sum of the trade size diameters of the other conduits on the 
same row on the same wall of the box, and 

b. Have the distance between the nearest edges of each conduit 
entry enclosing the cam cable at least six times the trade-size 
diameter of the larger conduit, 
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c. For a conduit entering the wall of a pull box opposite to a 
removable cover, have a distance from the wall to the cover of not 
less than the trade-size diameter of the largest conduit plus six 
times the diameter of the largest conduit. 

3. Provide splice boxes with the following minimum dimensions: 

Width increase 
Conduit per additional 

trade-size Width Length Depth conduit 
(in.) (in.) (in.) (in.) (in.) 

1 12 32 4 3 

1-1/4 14 36 5 4 

1-1/2 18 39 6 4 

2 20 42 7 5 

2-1/2 24 48 8 6 

3 30 54 9 6 

3-1/2 36 60 10 7 

4 42 66 11 7 

2.9 TERMINAL BOARDS 

A. Use 3/4-in.-thick, APA Grade A-B interior plywood without voids 

B. Paint front, back, and all edges with two coats of white or light gray, intumescent 
latex, fire-retardant paint with a Class A fire rating. Manufacturer: Benjamin 
Moore "Retardo Latex Fire Retardant Paint". 

2.10 GROUNDING 

A. Provide a ground bar for each terminal board. 

1. Furnish 12 in. by 4 in. by 1/4-in., copper ground bar with 1-in. standoff 
insulators. 

2. Drill ground bar with 7/16-in. bolt holes at 1-3/4-in. by 2-in. NEMA spacing 
for two-hole compression lugs. 

3. Manufacturers: Cadweld, Harger, Newton Instrument Co. 

B. Refer to Section 26 0526, "Grounding and Bonding for Electrical Systems," for 
additional requirements. 

2.11 CATEGORY 6A UTP CABLE (LANL-FURNISHED) 

A. Cable is UL listed as type CMP for use in ducts, plenums and air handling spaces. 

B. Cable consists of four 23 AWG unshielded twisted pairs; nominal cable outside 
diameter is 0.310 in. 

C. Manufacturer: Systimax GigaSpeed X10D. 

2.12 BACKBONE CABLE (LANL-FURNISHED) 

A. Copper backbone cable is ARMM cable, 24 AWG, UL listed as type CMR. 

B. Fiber optic backbone cable is UL-listed as type OFNP or OFNR, tight buffered 
cable with a mixture of single-mode and multi-mode fibers. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Structured Cabling 
27 1000-5 

11322 



2.13 TELECOMMUNICATIONS OUTLET/CONNECTORS (LANL-FURNISHED) 

A. Each GFE telecommunications outlet will consist of a plastic faceplate with four 
TIA/EIA-568-B configured RJ45 modular connectors. 

B. Cable connections are made to insulation displacing type connectors using an 
approved punch down tool. 

C. Manufacturer: Systimax. 

2.14 CROSS-CONNECT EQUIPMENT (LANL-FURNISHED) 

A. The GFE will consist of Systimax X1 O VisiPatch termination blocks. The quantity 
of blocks provided will be sufficient for the standard two-connection model work 
area channel. 

B. Horizontal cable connections are made to insulation displacing type connectors 
using an approved punch down tool. 

C. Manufacturer: Systimax X10D. 

2.15 TELECOMMUNICATION HAND HOLE (PULL BOX) 

A. Provide telecommunication hand hole (pull box) as indicated on the drawings. 

B. Refer to Section 33 7119, "Electrical Underground Ducts and Manholes," for 
additional requirements. 

2.16 TELECOMMUNICATION CABLE TO SANITARY LIFT STATION 

A. Provide type Category Se, 24 AWG, 4 pair, water blocked cable. 

B. Manufacturer: Belden 7934A or Approved equal. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify interior of building has been protected from weather. 

B. Verify mechanical work likely to damage telecommunications cables has been 
completed. 

C. Verify telecommunications pathway installation is complete and supported. 

D. Verify that installation of telecommunications rooms is complete. 

E. Examine raceways and building finishes receiving telecommunications cables for 
compliance with installation tolerances and other conditions. Do not proceed 
with installation until unsatisfactory conditions have been corrected. 

3.2 GENERAL 

A. Install telecommunications system according to NECA/BICSI 568, NEC 
Article 800, and requirements in this section. 

B. Maintain separations between telecommunications pathways and sources of 
electromagnetic interference as indicated in Table 2 of NECA/BICSI 568. 
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3.3 CABLE TRAY INSTALLATION 

A. Install cable tray around the perimeter of each telecommunications room and 
above the equipment racks. 

1. Locate cable tray with edge 8 inc. from perimeter walls. 

2. Provide six cable tray dropout fittings in each telecommunications room. 
Install cable tray dropout fittings at locations directed by the LANL 
Telecommunications Group. 

3. Extend cable tray to each open telecommunications equipment rack. 

B. Install cable tray system to distribute horizontal cables from the 
telecommunications room(s) to locations near the telecommunications outlets. 
Locate cable tray concealed above corridor lift-out ceilings. Connect to the cable 
tray in the telecommunications room(s). 

C. Install cable tray at least 5 in. away from fluorescent or HID lighting fixtures to 
prevent electromagnetic interference. 

D. Install cable tray so there will be not less than 12 in. above and to the side of tray 
to permit access for installing and maintaining cables. Locate cable trays below 
suspended mechanical equipment, piping, and ductwork that would impede 
access to the cable tray. 

E. Refer to Section 26 0536, "Cable Trays for Electrical Systems," for additional 
installation requirements. 

3.4 CONDUIT INSTALLATION 

A. Install the telecommunications service entrance conduits as indicated on the 
drawings. Turn up the telecommunications conduits at the left rear corner of the 
telecommunications room adjacent to the left wall. Seal the building end of 
entrance conduits to prevent rodents, water, or gasses from entering the building. 

B. Install an individual 1-in. conduit for telecommunications horizontal cables from 
each telecommunications workstation outlet to the telecommunications terminal 
board or telecommunications cable tray. 

C. Install a 3/4" conduit from the telecommunications room to the fire alarm control 
panel. Install a 6 in. by 6 in. by 4 in. box adjacent to the fire alarm control panel. 
Connect box to fire alarm control panel with a 3/4 in. nipple. 

D. Install conduit for telecommunications and coaxial cables in maximum lengths of 
100 ft with not more than two 90-degree bends or equivalent redirection between 
any two adjacent conduit openings. Install a pull box at any reverse bend. 

E. Use bends on telecommunications conduits 2 in. trade size and smaller with a 
minimum inner edge radius 6 times the conduit internal diameter. 

F. Use bends on telecommunications conduits larger than 2-in. trade size with a 
minimum inner edge radius 1 O times the conduit internal diameter. 

G. Do not use conduit bodies for changes in direction or as pull boxes. 

H. Install raceway measuring tape in empty raceways. Leave not less than 12 in. of 
slack at each end of the tape. Secure each end of tape. 

I. Install conduits and sleeves projecting through structural floors with opening 4 in. 
above the floor. 
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J. Terminate each metallic telecommunications conduit in either an insulated throat 
fitting or an insulating bushing. 

K. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems," for 
additional installation requirements. 

3.5 INNERDUCT INSTALLATION 

A. Install inner duct as indicated on the drawings and per the manufacturer's 
instructions. 

B. Inner duct shall be continuous through hand holes. Leave sufficient slack to 
maintain minimum bend radius as required. 

3.6 OUTLET BOX INSTALLATION 

A. Install outlets at locations indicated on the drawings. Telecommunications outlet 
locations shown on the drawings are in approximate locations unless 
dimensioned. Verify locations before rough-in. 

B. Locate each outlet within 36 in. of a suitable receptacle power outlet. 

C. Group and align telecommunications outlets and power outlets so a symmetrical 
appearance results. 

D. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems," for 
additional installation requirements. 

3.7 TERMINAL BOARD INSTALLATION 

A. Install pre-painted terminal board lining three walls of each telecommunications 
room from the floor to 8 ft above the floor. 

B. Install terminal boards plumb, and attach securely to the building structure with 
fasteners at not more than 24 in. on center vertically and horizontally. 

3.8 GROUNDING INSTALLATION 

A. Install a ground bar at lower right comer of the left wall terminal board in each 
telecommunications room. 

B. Connect ground bar(s) to the building main electrode ground bar with 4/0 AWG 
600V insulated ground cable. If the building structure is steel, bond the ground 
bar to the nearest structural steel using 6 AWG or larger conductor. 

C. Terminate 4/0 AWG ground cable in the telecommunications duct bank on the 
entrance telecommunications room ground bar. 

D. Run grounding cables exposed or, if exposed to physical damage, in 
Schedule 40 PVC conduits. Do not install grounding cables in ferrous metal 
conduit. 

E. Make connections to ground bar(s) and bonded objects using hydraulically 
compressed two-hole lugs. Clean connectors and connection points prior to 
fastening. 

F. Bond telecommunications cable tray to the ground bar with minimum 6 AWG. 
Install a 6 AWG grounding conductor in the cable tray; bond conductor to each 
cable tray section using listed cable tray ground clamps. 
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G. Bond all metallic telecommunications raceways to the ground bar per ANSl/J
STD-607-A. Bond individual raceways with 12 AWG or larger conductor. Bond 
groups of raceways using minimum 6 AWG. 

H. Use approved fittings and minimum 12 AWG bonding jumpers to make 
telecommunications raceways electrically continuous. 

I. Use approved fittings to bond telecommunications conduits to cable trays. 

J. Refer to Section 26 0526, "Grounding and Bonding for Electrical Systems," for 
additional installation requirements. 

3.9 CROSS CONNECT EQUIPMENT INSTALLATION 

A. Cross connect equipment will be furnished and installed by the LANL 
Telecommunications Group. 

B. Entrance and backbone cabling will be furnished and installed by the LANL 
Telecommunications Group. 

C. Cross connect jumpers will be furnished, installed, and tested by the LANL 
Telecommunications Group. 

3.10 CABLE INSTALLATION 

A. Handle and install horizontal cable according to cable manufacturers' 
instructions. Have the manufacturer's installation instructions available at the 
construction site. 

1. Do not subject horizontal cable to a bending radius of less than 4 times 
the cable outside diameter. 

2. Do not subject horizontal cable to more than 25-lb pulling tension. 

3. Do not kink or excessively twist cable. 

4. Do not skin or damage cable sheath or conductor insulation. 

B. Obtain cable handling and installation requirements for backbone cable from the 
LANL Telecommunications Group. 

C. Examine raceways to receive cables for compliance with installation tolerances 
and other conditions. Do not proceed until unsatisfactory conditions have been 
corrected. 

D. Completely and thoroughly swab raceways before installing cable. 

E. Clean foreign matter from interior of boxes and conduits before installing cables. 

F. Store cable for 24 hours in the installation area ambient temperature before 
installing. 

G. Do not "through-pull" cables at boxes, fittings or cabinets where a change of 
raceway alignment occurs. 

H. Comply with Article 800 of the NEC (NFPA 70). 

I. Install LANL-furnished backbone cables between telecommunications closets. 
Leave 15 ft of slack at each end. LANL will terminate backbone cables. 
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J. Install LANL furnished Category 6A UTP horizontal cables from each 
telecommunications outlet to the telecommunications terminal board or the 
telecommunications cabinet. 

1. Install four cables from each 4-port outlet; this will be typical. 
2. Install six cables from each 6-port outlet indicated on the drawings. 
3. Leave 15 ft of slack at the cross-connect end and 18 in. of slack at the 

outlet end. 

K. Terminate horizontal telecommunications cables on LANL-furnished 
telecommunications outleUconnectors in accordance with NECA/BICSI 568 and 
ANSl/TIA/EIA-568-8, designation T5688, per figure 6-2, Optional Eight Position 
Jack Pin/Pair Assignments, using an approved punch-down tool. Leave 12 in. of 
slack in cables. Coil cable into outlet box and install faceplate on outlet box. 

L. Terminate horizontal telecommunications cables on cross connect equipment in 
accordance with NECA/BICSI 568 and ANSl/TIA/EIA568-B using an approved 
punch-down tool. Terminate cables in ascending order by room number, cubicle 
or workstation, and port number as directed by the LANL Telecommunications 
Group. 

3.11 IDENTIFICATION 

A. Uniquely identify each cable at both ends using a numbering scheme that 
complies with NECA/BICSI 568 and ANSl/EIA/TIA-606 and instructions from the 
LANL Telecommunications Group; use a tag produced using a label printing 
machine. 

B. After cables are terminated, label and install LANL-furnished designation strips 
on the telecommunications outleUconnectors and cross connect equipment as 
directed by the LANL Telecommunications Group; use labels produced using a 
label printing machine. 

C. Install an identifying label on each conductor connected to the telecommunications 
ground bar(s). Band both ends of each grounding cable with green plastic tape. 

3.12 ACCEPTANCE TESTING 

A. Perform acceptance test on each installed and terminated Category 6A UTP 
horizontal cable per NECA/BICSI 568 and ANSl/TIA/EIA-568-8. Replace cables 
that do not pass acceptance tests. 

B. Perform continuity acceptance test on each installed and terminated coaxial 
cable. Replace cables that do not pass acceptance tests. 

C. Provide records of tests to the LANL Telecommunications Group. LANL may 
spot test some cables. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 27 1000, Rev. 3, dated 
July 1, 2008. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 27 3000 

VOICE COMMUNICATIONS 

A. Zoned overhead voice communications paging system. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

E. Section 26 0533, "Raceways and Boxes for Electrical Systems." 

F. Section 26 0553, "Identification for Electrical Systems." 

G. Section 27 1000, "Structured Cabling." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL-FURNISHED AND INSTALLED EQUIPMENT 

A. LANL will furnish and install telecommunication racks per Section 27 1000, 
"Structured Cabling." These racks will contain sufficient space for the equipment 
identified in this section. 

1.5 SUBCONTRACTOR-FURNISHED AND INSTALLED EQUIPMENT 

A. Subcontractor shall furnish and install all equipment identified in this section. 

1.6 QUALITY ASSURANCE 

A. Work Identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Comply with the National Electrical Code (NEC) (NFPA 70) for components and 
installation. 

C. Provide products that are listed and labeled by a nationally recognized testing 
laboratory (NRTL) for the application and environment in which installed. 

1.7 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog data for zone paging controllers, paging amplifiers, cable, 
terminal blocks, speakers, back boxes, and baffles. 

2. Wiring diagram of system showing zone paging controller, paging 
amplifiers, paging system terminal blocks, and all paging zones. 
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3. Calculations for speaker line wire selections, speaker line losses, and 
amplifier selection. 

4. Proposed programming for zone paging controller. 

5. As-built documents showing programming of zone paging controller, 
paging system speaker outlets, routing and size of raceways, junction 
boxes, and pull boxes. 

6. As-built records of cable routing and speaker circuiting. 

7. Test and inspection report for the completed installation. 

1.8 COORDINATION 

A. Coordinate location of the paging system equipment in the telecommunications 
room(s) with the LANL Telecommunications Group through the LANL 
Subcontract Technical Representative {STR). 

B. Schedule completion of the paging system installation to allow not less than 
5 working days for the LANL Telecommunications Group to install paging system 
equipment before the scheduled start of paging system testing. Coordinate 
schedule for the installation of the paging system equipment in the 
telecommunications room(s) with the LANL Telecommunications Group through 
the LANL STR. 

1.9 RECEIVING, STORING AND PROTECTING 

A. Receive, store, and protect, and handle products according to NECA 1, Standard 
Practices for Good Workmanship in Electrical Construction. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 ZONE PAGING CONTROLLER 

A. Provide a zone paging controller that will enable one way paging from the 
telephone system to one, multiple, or all of the paging zones in all the buildings. 

B. The zone paging controller shall allow direct connection to loop start or ground 
start trunk telephone systems and PBX or key paging ports via an RJ11 plug. 

C. The zone paging controller shall be field programmable using DIP switches and 
using the DTMF keys of a telephone. Non-volatile, solid-state storage shall 
retain programming information during power interruptions. 

D. Paging zone outputs shall be compatible with the paging amplifier(s) specified in 
this section. 

E. Housing shall have provisions for wall mounting with all connections and controls 
front accessible. Provide accessory rack-mounting brackets. 

F. Provide a suitable NRTL-listed 12 V de power supply. 

G. Zone paging controller shall be registered under Part 69 of FCC rules. 
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H. Manufacturer: Bogen Model PCM2000 Zone Paging System with PCMPS2 
power supply. 

2.3 PAGING AMPLIFIER 

A. Provide NRTL-listed telephone paging amplifier(s) with minimum power rating as 
per the drawings. Each amplifier shall provide its full rated output with less than 
1 percent distortion. 

B. Paging amplifier inputs shall include: 

1. 600-ohm balanced telephone line and 
2. Low-impedance balanced microphone 

C. Externally accessible controls on the paging amplifier shall include: 

1. Page volume, 
2. Automatic level control, 
3. Bass control, and 
4. Treble control. 

D. Output from each amplifier shall be a 25 volt balanced line with thermal and 
electronic overload protection. 

E. Amplifier housings shall have provisions for wall mounting with all connections 
and controls front accessible. Provide accessory rack-mounting brackets. 

F. Power source: 120V ac, 60 Hz. 

G. Bogen Model TPU250 as per the drawings. 

2.4 RACEWAYS AND BOXES 

A. Provide conduit raceway system for voice communication system wiring. 

B. Use minimum 4x4 metal outlet boxes for speaker wiring. Provide a solid metal 
cover for each box. 

C. Use flexible metal conduit for connection from outlet boxes to speakers installed 
in accessible ceilings. 

D. Select conduits to limit cable fill to 40 percent of conduit area. 

E. Refer to Specification Section 26 0533, "Raceways and Boxes for Electrical 
Systems," for materials and installation requirements. 

2.5 SPEAKER CABLE 

A. Provide speaker cable, 18-gauge minimum, stranded conductors, single-twisted 
pair, non-shielded , PVC insulation and jacket: 

1. 10 AWG - Belden #8810 or West Penn #C210; 
2. 12 AWG- Belden #8477 or West Penn #227; 
3. 14 AWG - Belden #8473 or West Penn #226; 
4. 16 AWG - Belden #8471 or West Penn #225; and 
5. 16 AWG - Waterproof - West Penn #AQ225. 
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2.6 SPEAKER ASSEMBLIES 

A. For recessed speakers in lay-in ceiling systems provide pre-assembled drop-in 
units consisting of the following components: 

1. 1 ft x 2 ft steel panel with perforated face and off-white finish; 
2. 8-in. cone-type loudspeaker with 10 oz ceramic magnet; 
3. 70/25-volt transformer with tap selector switch for 4, 2, 1, 0.5, and 0.25 watts; 
4. Coated steel speaker back-box; and 
5. Support rail crossbar. 
6. Manufacturer- Bogen #CSD1X2. 

B. For recessed speakers in suspended dry-wall or plaster ceilings provide 
recessed ceiling speaker assemblies consisting of the following components: 

1. 12.75-in. diameter steel baffle with white powder-coat finish and welded 
speaker mounting studs; 

2. 8-in. cone-type loudspeaker with 10 oz ceramic magnet; and 

3. 70/25-volt transformer with taps for 4, 2, 1, 0.5, and 0.25 watts. 

4. Manufacturer- Bogen #S86T725PG8U. 

5. Lined and coated steel speaker back-box with support rail: Bogen 
#CS1EZ. 

C. For speakers in noisy or outdoor locations provide re-entrant horn speaker 
assemblies consisting of the following components: 

1. 15 watt horn and driver in a weather-proof housing; 

2. 70/25-volt transformer with weatherproof rotary tap switch for 15, 7 .5, 1.8, 
0.94, and 0.46 watts; 

3. Mounting bracket with horizontal and vertical adjustment; and 

4. Manufacturer's standard painted finish on all parts. 

5. Manufacturer- Bogen #SPT-15A. 

2.7 WIRING DUCT 

A. Provide non-metallic wiring duct that is NRTL listed to UL 1565, Positioning 
Devices. 

B. Duct and cover material shall be rated as low flammability per UL94V-O and low 
smoke generating per ASTM E 662. 

C. Select duct size so wire fill will not exceed 50 percent of duct cross-sectional 
area. 

D. Manufacturers: Panduit Type TMC. 

2.8 TERMINAL BLOCKS 

A. Provide DIN rail mounted, double-deck, push-on style terminal blocks with 
associated mounting rails, markers, end/intermediate plates, and jumpers. 

B. Terminal blocks shall be rated for 28 to 12 AWG solid or stranded wires. 

C. Manufacturer: WAGO #281-619. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that interior of building is protected from weather. 

B. Verify that work of other trades likely to damage paging system components is 
completed. 

C. Examine building finishes that are to receive paging system components and 
cables for compliance with installation tolerances and other conditions. Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

D. Paging device locations and conduit routings shown on drawings are 
approximate unless dimensioned. 

1. Locate paging system components as required to meet project conditions. 

2. Route conduits and cables as required by project conditions. 

3. Where conduit routing is not shown, and destination only is indicated, 
determine exact routing and lengths required to meet project conditions. 

3.2 TERMINAL BLOCK INSTALLATION 

A. Furnish and install terminal blocks on the telecommunications room plywood 
backboard above the location indicated on the drawings for the voice 
communications (paging) equipment. 

1. Provide an individual terminal for each speaker cable and arrange 
terminal blocks by paging system zone. 

2. Mount terminal blocks approximately 6 ft above the floor. 

3.3 CONDUIT AND BOX INSTALLATION 

A. Install an outlet box within 6 ft of each speaker assembly location in accessible 
suspended ceilings. Install a 1/2-in. flexible metal conduit from outlet box to 
speaker back-box located in accessible suspended ceilings. 

B. Install an outlet box at each wall-mounted speaker and each horn-type speaker. 
Conduit may be connected directly to speaker back-boxes located in non
accessible suspended ceilings. 

C. Install conduit system for paging system cables starting above the paging system 
terminal blocks in the telecommunications room and extending to all paging 
system outlet boxes. 

D. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems," for 
additional installation requirements. 

3.4 SPEAKER ASSEMBLY INSTALLATION 

A. Install speaker assemblies at locations indicated on the drawings and as required 
to provide uniform coverage for each occupied space at the lowest sound power 
level possible but at least 6 dB above the ambient noise. 

1. In spaces with less than 70-dB ambient noise install ceiling-mounted 
speakers so the distance between speakers is approximately twice the 
ceiling height. 
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2. In corridors and in similar long, narrow spaces install ceiling-mounted 
speakers along the center of the space at approximately 8-ft intervals. 

3. In spaces with greater than 70-dB ambient noise or outdoors install horn 
speakers. 

B. Install speaker assemblies in accordance with the manufacturer's instructions. 
Have the manufacturer's installation instructions available at the construction 
site. 

C. Coordinate speaker assembly locations with building finishes, building structure, 
mechanical ductwork and grills, lighting fixtures, and automatic sprinkler system. 

D. Where the ceiling forms the protective membrane of a fire resistive assembly, 
install protective coverings over speaker assemblies in accordance with the 
UL Fire Resistance Directory. 

E. Do not support speaker assemblies by ceiling acoustical panels or by dry-wall 
ceiling or wall panels. 

1. Mount recessed speaker assemblies with at least two 3/4-in. support rails 
or with tile bridges attached to suspended ceiling support system. 

2. Where recessed speaker assemblies are supported from a suspended 
ceiling support system, install not less than two independent support rods 
or wires attached to the building structure. 

3. Install surface mounted speakers directly to outlet boxes that are 
supported from structure, framing, or suspended ceiling support system. 

F. Mount wall-mounted speakers with center not less than one foot below the ceiling 
grid but no higher than 9 ft above floor level. 

G. Adjust speaker baffle to fit adjacent surface. 

H. Connect speakers for 25V, 0.5 watt tap operation unless otherwise noted on the 
drawings. 

3.5 GROUNDING INSTALLATION 

A. Bond metallic paging system raceways to the paging system equipment cabinet 
using approved fittings. 

B. Use approved fittings and minimum 12 AWG bonding jumpers to make paging 
system raceways electrically continuous. 

C. Bond the paging system conduits to the ground bar in the telecommunications 
room using 6 AWG ground cable. 

D. Refer to Section 26 0526, "Grounding and Bonding for Electrical Systems," for 
installation requirements. 

3.6 PAGING SYSTEM CABLE INSTALLATION 

A. Install paging system cables according to NECA 1, the NEC (NFPA 70), and 
requirements in this section. 

B. Completely and thoroughly swab raceways before installing cable. 

C. Clean foreign matter from interior of boxes before installing cables. 
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D. Store cable for 24 hours in the installation area ambient temperature before 
installing. 

E. Comply with Article 800 of the NEC (NFPA 70). 

F. Install speaker wiring as a 25-ohm balanced line. 

G. Terminate speaker cables on the terminal blocks in the telecommunications 
room. 

1. Use an individual terminal block position for each speaker cable and 
arrange terminations by paging system zone. 

2. Dress the cables in a neat and orderly manner extending to the 
termination blocks from the bottom. 

3. Use wiring duct to manage cables from the paging system conduits to the 
terminal blocks, from the terminal blocks to the paging amplifiers, and 
between the paging amplifiers and the zone paging controller. 

4. Secure cables with Velcro cable ties. 

H. The LANL Telecommunications Group will make connections from the paging 
system equipment cabinet to the paging system equipment rack. 

3. 7 IDENTIFICATION 

A. Uniquely identify each speaker cable at both ends using a numbering scheme 
that indicates the paging zone. 

8. Uniquely identify signal cables interconnecting the paging zone controller, paging 
amplifier(s) and terminal blocks with a "from-to" numbering scheme. 

C. Uniquely identify terminal block positions using a numbering scheme that 
indicates the paging zone. 

D. Identify paging system cable under provisions of Section 26 0553, "Identification 
for Electrical Systems;" use a tag-produced using a label printing machine. 

3.8 PAGING AMP LIFER INSTALLATION 

A. Install paging amplifier(s) in accordance with the manufacturer's instructions and 
the approved construction submittal documents. Have the manufacturer's 
installation instructions and approved construction submittal documents available 
at the construction site. 

8. Mount paging amplifiers on Government-furnished equipment (GFE) rack in 
telecommunications room. 

C. Connect paging amplifiers to speaker wiring and to zone paging controller in 
accordance with approved wiring diagrams. 

D. Use multi-outlet assembly in telecommunications room as 120V ac power 
source. 

3.9 ZONE PAGING CONTROLLER INSTALLATION 

A. Install zone paging controller in accordance with the manufacturer's instructions 
and approved construction submittal documents. Have the manufacturer's 
installation instructions and approved construction submittal documents available 
at the construction site. 
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B. Mount zone paging controller on GFE rack in telecommunications room. 

C. Provide a telephone outlet with RJ11 jack next to the zone paging controller. 

D. Connect the zone paging controller to paging amplifiers and in telephone system 
in accordance with approved construction submittal wiring diagrams. 

E. Use multi-outlet assembly in telecommunications room as 120V ac power 
source. 

F. Program the zone paging controller in accordance with the manufacturer's 
instructions and approved construction submittal programming documents 

3.10 FIELD QUALITY CONTROL 

A. Upon installation of wires and cables and before electrical circuitry is energized, 
show product capability and compliance with requirements and verify by testing 
that conductors are free from shorts and unintentional grounds. 

B. Inspect each installed speaker assembly for damage. Replace damaged 
components. 

C. Test installed paging system for proper operation and output volume. 

1. Provide instruments to make and record test results. 

2. Replace or repair malfunctioning components then re-test. 

3. Verify that system can be accessed and controlled from the telephone 
system. 

4. Adjust transformer taps as required to obtain a paging signal in each that 
is within 3 dB of the levels listed below. 

a. Enclosed Offices - 61 dBA (6 dB above a 55 dBA ambient); 
b. Open Plan Offices - 76 dBA (6 dB above a 70 dBA ambient); 
c. Laboratories - 76 dBA (6 dB above a 70 dBA ambient); 
d. Corridors - 71 dBA (6 dB above a 65 dBA ambient); and 
e. Mechanical Rooms - 91 dBA (6 dB above an 85 dBA ambient). 

D. Submit test and inspection report for the completed installation. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 27 3000, Rev.3, dated 
July 1, 2008. 
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SECTION 28 1321 

ADMINISTRATIVE ACCESS CONTROL SYSTEM ROUGH-IN 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Administrative access control system rough-in that originates in the 
telecommunications room and extends to each access-controlled door for LANL
furnished badge readers, door contacts, and contractor-furnished electric strikes. 

B. Access controlled doors include: 

1. At each interior or exterior door identified on the drawings install the 
access control system hardware. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 08 7100, "Door Hardware." 

D. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

E. Section 26 0533, "Raceways and Boxes for Electrical Systems." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL-FURNISHED MATERIALS FOR SUBCONTRACTOR INSTALLATION 

A. None. 

1.5 LANL-FURNISHED AND INSTALLED EQUIPMENT 

A. LANL will furnish and install badge readers, power supplies, and control 
equipment. 

1.6 LANL PERFORMED WORK 

A. LANL will make final wiring connections to administrative access control 
equipment. 

1.7 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data: Submit manufacturer's data on power, signaling, control 
cables, electric door strikes, and panic bars. 

2. Test Reports: Provide inspection and test report for each power, 
signaling, and control cable. 

3. As-Built Drawings: Provide as-built drawings showing installed 
administrative access control system raceways, boxes, and cables. 
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1.8 QUALITY ASSURANCE 

A. Conform to requirements of the National Electrical Code (NEC) (NFPA 70). 

B. Furnish products listed and labeled by a nationally recognized testing laboratory 
(NRTL) as suitable for purposes specified and shown. 

1.9 COORDINATION 

A. Coordinate installation of administrative access control system rough-in with the 
LANL Telecommunications Group. 

B. Coordinate electrical requirements for electric strikes with the LANL 
Telecommunications Group. Refer to Paragraph 2.4B in this section. 

C. Complete telecommunications rooms to allow not less than 5 working days for 
the LANL telecommunications group to install badge reader equipment rack 
before scheduled start of badge reader system installation. Coordinate schedule 
with the LANL Project Leader. 

1.10 RECEIVING, STORING AND PROTECTING 

A. Receive, store, and protect, and handle products and materials according to 
NECA 1, Standard Practices for Good Workmanship in Electrical Construction. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to Section 01 2500, "Substitution Procedures." 

2.2 RACEWAYS AND BOXES 

A. Provide 4-11/16 square, 2-1/8 inch deep boxes for badge reader outlets. Provide 
single-gang raised device covers that match the thickness of the wallboard. 
Provide box supports to prevent movement of the box. 

B. Provide flush-mounted 1 O" X 1 O" X 4" hinged cover badge reader junction boxes 
with flush-locking latch and wood mounting panel (Hoffman A-TC1010F). 

C. Outside boxes must be weatherproof, R4 or R12, with continuous hinges. 

D. Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems." 

2.3 CABLES 

A. Furnish power, power/switch, and data cables. 

B. For power cable use 1-twisted pair, 18 AWG stranded, UL type CMG, 
Belden 9740. 

C. For power/switch cable use 2-twisted pairs, 22 AWG stranded, UL type CMG, 
Belden 9744. 

D. For data cable use 2-individually shielded twisted pairs, 24 AWG, UL Type CMP, 
Belden 82729. 

2.4 ELECTRIC DOOR STRIKES AND PANIC BARS 

A. Furnish electric door strike for each access-controlled door or set of doors. 
Provide electric panic bars for access controlled doors as indicated on the 
drawings. 
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B. Provide 24-volt door strikes and panic bars that operate on 0.5 amperes or less, 
are easily serviceable, and are electrically compatible with the LANL-fumished 
access control system, functionally compatible with each access-controlled door, 
and with finish compatible with the other door hardware. (Von Duprin crash bars 
EL33, EL35, EL98, and EL99 are NOT allowed. Von Duprin E996L and 
E360L-BE trims are acceptable.) 

C. Coordinate with Section 08 7100, "Door Hardware." 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify interior of the building has been protected from weather. 

B. Verify that installation of telecommunications rooms is complete. 

C. Examine raceways and building finishes for compliance with installation 
tolerances and other conditions affecting performance of the administrative 
access control system. Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

3.2 RACEWAY AND BOX INSTALLATION 

A. Install a complete raceway and box system for administrative access control 
system. 

B. Install a flush mounted 4-11/16 square, 2-1/8 inch deep badge reader outlet box 
on the strike side of each access-controlled door. Flush mount the outlet box 
with center 44 inches above the finished floor and approximately 12 inches from 
the doorframe. Provide single-gang raised device covers that match the 
thickness of the wallboard. Provide box supports to prevent movement of the 
box. At each exterior location provide a minimum 12 inch x 12 inch surface 
around the outlet box suitable for mounting the LANL badge reader weather 
shield. 

C. Install a flush-mounted 1 O" X 1 O" X 4" hinged cover badge reader junction box on 
the wall interior to the card reader with center 56 inches above the finished floor 
and approximately 12 inches from the door frame. 

D. Install a 3/4 inch conduit from each badge reader outlet box to the nearby badge 
reader junction box. 

E. Install a 1 /2-inch conduit from the badge reader junction box to the access
controlled doorframe for cables to the electronic lock and door contacts. 

F. Install a 1-inch conduit from each badge reader junction box to the badge reader 
wireway in the entrance telecommunications room. 

G. Install a 6" X 6" wireway in the telecommunications room and located above the 
cable tray. Terminate conduits from badge readers into the wireway. Install a 
2 inch conduit from the wireway to the LANL badge reader equipment rack; 
coordinate with the LANL Telecommunication Group. 

3.3 CABLE INSTALLATION 

A. Clean foreign matter from interior of boxes and conduits before installing cables. 
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B. Install one power/switch cable from the access controlled doorframe strike 
location to the badge reader outlet box. Leave 15 inches slack at both ends and 
15 inches coiled slack in the badge reader junction box. 

C. Install one power/switch cable from the access controlled doorframe contacts 
location to the badge reader outlet box. Leave 15 inches slack at both ends and 
15 inches coiled slack in the badge reader junction box. 

D. Install one data cable from the badge reader outlet box to the badge reader 
equipment rack. Leave 15 inches slack at the badge reader outlet box and 
enough slack to reach bottom of badge reader equipment rack. 

E. Install one power cable from the badge reader outlet box to the badge reader 
equipment rack. Leave 15 inches slack at the badge reader outlet box and 8 feet 
slack at the badge reader equipment rack. 

F. Uniquely identify each cable at both ends using a numbering scheme that 
complies with instructions from the LANL Telecommunications Group; use a tag 
or an indelible marker 

3.4 DOOR STRIKE AND PANIC BAR INSTALLATION 

A. Install electric door strikes and panic bars in accordance with manufacturer's 
instructions. Have installation instructions available at the construction site. 

B. Adjust electric strikes for proper fit and proper electrical and mechanical 
operation. 

3.5 GROUNDING 

A. Ground badge reader raceways and boxes in accordance with Section 26 0526, 
"Grounding and Bonding for Electrical Systems," secondary grounding using the 
raceway system as the equipment grounding conductor. 

3.6 FIELD QUALITY CONTROL 

A. Test power, power/switch, and control cables for continuity, shorts, and 
unintentional grounds. 

B. Verify proper labeling of cables. 

C. Submit test and inspection report. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 28 1321, Rev. 2, dated 
July 22, 2008. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Administrative Access Control System Rough-In 
28 1321-4 

11::3~7 



SECTION 28 3100 

FIRE DETECTION AND ALARM 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Design, furnish, install, test, certify, and place into service a complete 
addressable fire alarm system. The system shall be complete with all hardware, 
software, and memory specifically tailored for this installation. 

B. Provide a fire alarm system consisting of, but not limited to the following 
components: 

1. Fire alarm control panel (FACP). 

2. Conduit and wiring necessary to connect the FACP to alarm initiating 
devices, notification appliances and auxiliary equipment. 

3. Internal Digital Alarm Communicator Transmitter (DACT). 

4. Remote annunciator panel for Operations Center. 

5. Addressable manual fire alarm stations. 

6. Addressable analog area smoke detectors. 

7. Addressable analog duct smoke detectors. 

8. Addressable monitor module for connections to sprinkler waterflow alarm 
switches. 

9. Addressable monitor module for connections to sprinkler supervisory 
switches and tamper switches. 

10. Audible and Visual notification appliances. 

11. Addressable relay modules for connections to air handling systems 
shutdown relays and drain solenoid relays. 

12. Battery standby. 

13. Transient suppression devices for conduit runs to LLW Utility Building. 

C. Provide a fire alarm system that conforms to the requirements of NFPA 72 
National Fire Alarm Code (current edition), NFPA 70 National Electrical Code 
(current edition), ASME A 17.1 Safety Code for Elevators and Escalators, and 
NFPA 90A Standard for the Installation of Air-Conditioning and Ventilating 
Systems (current edition). 

1.2 RELATED SECTIONS 

A. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

B. Section 21 1313, "Wet-Pipe Sprinkler Systems." 

C. Section 26 0533, "Raceway and Boxes for Electrical Systems." 

D. Section 26 0553, "Identification for Electrical Systems." 
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1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SYSTEM FUNCTIONAL DESCRIPTION 

A. The system shall identify any off normal condition and log each condition into the 
system database as an event. 

1. The system shall automatically display on the FACP the first event of the 
highest priority by type. The priorities and types shall include alarm, 
supervisory, and trouble. 

2. The system shall have a queue operation, and shall not require event 
acknowledgment by the system operator. The system shall have a 
labeled color-coded indicator for each type of event. 

3. The user shall be able to review each event by selecting scrolling keys. 

4. New alarm, supervisory, or trouble events shall sound a silenceable 
audible signal at the FACP. 

B. Operation of any alarm-initiating device (except duct smoke detectors) shall 
automatically: 

1. Update the control/display as described above. 

2. Audibly and visibly annunciate the alarm condition at the FACP. 

3. Audibly and visibly annunciate the alarm condition in the LLW facility 
Operations Center 

4. Sound all alarm signals throughout the building. The fire alarm 
evacuation tone shall be the three-pulse temporal pattern. 

5. Turn on all strobe lights throughout the building (LLW Treatment Building 
and LLW Utility Building may annunciate independently based on the 
source of the alarm). 

6. Operate the alarm relay and initiate the transmission of an alarm signal to 
the LANL Central Station over a digital alarm communicator system 
(DACS). 

7. Operate control relay contacts to shut down all HVAC units serving the 
floor of alarm initiation. 

8. Operate control relay contacts to open floor drain valve solenoids when 
sprinkler system flow is initiated. 

C. Activation of a supervisory initiating device shall: 

1. Update the control/display as described above. 

2. Audibly and visibly annunciate the supervisory condition at the FACP. 

3. Audibly and visibly annunciate the supervisory condition in the LLW 
facility Operations Center 

4. Operate the supervisory relay and initiate the transmission of a 
supervisory signal to the U\NL Central Station over a DACS. 
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5. Duct smoke detectors shall report as supervisory, and upon initiation, 
operate the HVAC shutdown relay. 

D. The entire fire alarm system wiring shall be electrically supervised to 
automatically detect and report trouble conditions to the FACP. Any opens, 
grounds or disarrangement of system wiring and shorts across alarm horn/strobe 
wiring shall automatically: 

1. Update the control/display as described above. 

2. Operate the trouble relay contacts to initiate the transmission of a trouble 
signal to the LANL Central Station over a DACS. 

3. Visually and audibly annunciate a general trouble condition on the FACP 
and Operations Center. The visual indication shall remain on until the 
trouble condition is repaired. 

E. The FACP shall have an optional LED Annunciator/Switch Card component 
installed and programmed for pre-defined disable groups particular to this 
installation. Disable groups shall consist of the following to facilitate routine 
inspection, testing and maintenance (ITM): 

1. All control relays that initiate/control HVAC shutdown listed in 
Paragraph 1.48. 7. 

2. All control relays that release trench drain valve solenoids in 
Paragraph 1.48.8. 

3. All notification appliances. 

1.5 SYSTEM DESIGN 

A. System Design: Provide the services of a qualified factory trained fire alarm 
designer for the FACP to be installed on this project. The designer shall assure 
the completeness and correctness of the fire alarm system design by performing 
the following: 

1. Prepare shop drawings of FACP indicating location of components, 
interconnection of components and connections to alarm initiating, 
indicating, and auxiliary circuits. 

2. Prepare a system input/output matrix to verify that the proper sequences 
occur for each initiating point or zone. 

3. Prepare shop drawings of fire alarm layout, conduit and wiring plans. 
Show location of all fire alarm appliances, conduit layout, quantity, and 
type of wires in each conduit, and interface with other systems for 
functions such as Central Station signaling, fan shutdown, damper 
operation. 

4. Prepare terminal-to-terminal field wiring diagrams for alarm initiating, 
indicating and auxiliary circuits; detail the interfaces with other systems; 
indicate labeling of each fire alarm system conductor. 

5. Calculate conductor sizes for each alarm initiating, indicating, and 
auxiliary circuit; limit voltage drops so that they do not exceed the FACP 
manufacturer's limitations for the most remote device on each circuit. 

6. Prepare battery load calculations for the FACP and any remote power 
supply panels and select proper battery size. 
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7. Calculate alarm signal in all spaces to comply with ADAAG requirements: 
minimum 15 dBA above ambient at all locations, but not over 120 dBA at 
any location. 

8. Select alarm initiating, alarm indicating, and auxiliary devices compatible 
with FACP. 

1.6 SUBMITTALS 

A. Provide the following submittals according to the requirements of Exhibit I: 

1. Calculations: Submit the following calculations at least 30 days prior to 
scheduled start of fire alarm system installation. 

a. System battery capacity calculations to demonstrate that the 
battery is sized to support the system operating in a "normal" 
(non-alarm) condition for not less than 24 hours plus a general 
alarm condition (all alarm notification appliances used for 
evacuation being activated) for not less than 10 minutes following 
the completion of the 24 hour period. Battery shall be sized to 
include an additional 50% safety margin above calculated system 
demand. 

b. Audible signal distribution calculations to demonstrate that the 
notification appliances are selected and located so fire alarm 
signal sound intensity levels in all occupied areas will be not less 
than those required by NFPA 72. 

c. Voltage drop calculations to demonstrate that the signal voltage at 
the most remote notification appliances on each circuit will not be 
less than the FACP or the notification appliance manufacturer's 
recommendations. 

d. Submit final battery capacity calculations and final voltage drop 
calculations at least one week prior to final system acceptance 
test. 

2. Catalog Data: Submit catalog data at least 30 days prior to scheduled 
start of fire alarm system installation for all equipment furnished under this 
section. 

3. Certifications: Submit certifications as follows: 

a. 

b. 

c. 

d. 
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4. Installation Instructions: Submit installation instructions at least 30 days 
prior to the scheduled start of fire alarm system installation. 

5. Materials and Parts List: Submit materials and parts list at least 30 days 
prior to scheduled start of fire alarm system installation. 

6. Shop Drawings: Submit system shop drawings as follows: 

a. Prepare floor plan drawings using a minimum scale of 1/8" - 1 '0" 
for plans and 1 /4" = 1 '-0" for details. 

b. Hand lettering shall be a minimum of 3/16" and other lettering a 
minimum of 1/8" to permit microfilm reductions. 

c. Show location of FACP, all fire alarm appliances, conduit layout, 
quantity and type of wires in each conduit, and interface with other 
systems for functions such as central station signaling, fan 
shutdown, damper operation, and elevator recall. 

d. Show layout of the FACP indicating location of components, 
interconnection of components, and connections to alarm 
initiating, indicating, and auxiliary circuits. 

e. Submit shop drawings at least 30 days prior to the scheduled start 
of fire alarm system installation. Installation shall not proceed 
without design approval by the LANL Fire Protection Group. 

f. Submit final shop drawings at least one week prior to final system 
acceptance test. 

7. FACP Program: Submit FACP program as follows: 

a. Provide the FACP input/output matrix and a copy of the proposed 
FACP program at least 30 days prior to the anticipated final tie
in/acceptance date of the fire alarm system. 

b. Provide the final FACP input/output matrix and the final FACP 
program at least two weeks prior to the anticipated final tie
in/acceptance test. 

8. Test Reports: Submit test reports as follows: 

a. Submit a report of the pre-final tests indicating system status and 
corrective actions required before the final acceptance tests. 

b. Submit a test plan for the final acceptance tests at least 30 days 
prior to scheduled final acceptance tests. 

c. Submit a report of final acceptance tests according to 
requirements in NFPA 72. 

9. Wiring Diagrams: Submit wiring diagrams as follows: 

a. 

b. 

c. 
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10. O&M Manual: Submit operating and maintenance data. 

a. Submit operating and instruction manuals prior to testing of the 
system. 

b. Submit five complete sets of project-specific operating and 
maintenance instruction manuals upon successful completion of 
testing. Provide complete, step-by-step testing instructions giving 
recommended and required testing frequency of all equipment, 
methods for testing each piece of equipment, and a complete 
trouble shooting manual explaining how to test the primary internal 
parts of each piece of equipment. Maintenance instructions shall 
be complete, easy to read, understandable, and shall provide the 
following information: 

1) Provide instructions for replacing any components of the 
system, including internal parts. 

2) Provide a list of recommended spare parts. 

3) Provide instructions for periodic cleaning and adjustment of 
equipment with a schedule of these functions. 

4) Provide a complete list of all equipment and components with 
information as to the address and telephone number of both 
the manufacturer and local supplier of each item. 

c. Provide operating instructions prominently displayed on a 
separate sheet located next to the FACP in accordance with 
UL 864. 

11. Project Record Documents: Submit project record documents as follows: 

a. Provide updated shop drawings reflecting as-built conditions 
showing the work completed under this section. Include notes on 
special systems or devices, new and existing, locations of 
equipment, actual conduit installation, wiring color-coding, wire tag 
notations, interconnections between all equipment, and internal 
wiring of the equipment. Include conduit size, conductor size, and 
number of conductors per conduit. 

b. Provide the updated shop drawings on Mylar reproducible media 
and on electronic media in AutoCAD "*.dxf' or "*.dwg" format. 

12. Warranties: Submit warranties. The subcontractor shall warrant all 
equipment and wiring free from inherent mechanical and electrical defects 
for one year (365 days) from the date of final acceptance. 

1.7 QUALITY ASSURANCE 

A. Qualification of the Installing Firm: The installing firm shall: 

1. Be licensed by any state in the United States to engage in the design, 
fabrication, and installation of fire alarm systems. 

2. Have satisfactorily installed at least twenty fire alarm systems of 
equivalent nature and scope to the system described in this section. 

3. Provide the services of a qualified fire alarm system technician to design 
the fire alarm system and to test the completed system. 
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4. Be a factory-certified representative of the manufacturer of the FACP that 
will be used on this Project. 

B. Qualifications of the fire alarm system technician: The fire alarm system 
technician shall: 

1. Be factory trained in the theory, operation, installation, and 
troubleshooting of the FACP that will be used for this project. 

2. Have satisfactorily designed at least twenty fire alarm systems of 
equivalent nature and scope to the system described in this section. 

3. Have satisfactorily field-tested at least twenty fire alarm systems of 
equivalent nature and scope to the system described in this section. 

4. Be NICET (National Institute for Certification in Engineering 
Technologies) Fire Alarm Certified, or certified by an equivalent 
organization acceptable to the LANL Fire Authority Having Jurisdiction. 

1.8 PRODUCT HANDLING 

A. Materials and Equipment: Protect materials and equipment from damage during 
shipping, storage, and installation. 

PART 2 PRODUCTS 

2.1 GENERAL 

A. Provide materials and equipment that are new and unused, free of defects, 
specifically designed for the use intended, conform to the requirements of the 
NEC and NFPA 72, and are NRTL listed for the intended use. 

B. Provide products suitable for operation at an elevation of 7 ,500 ft. 

2.2 FIRE ALARM CONTROL PANEL 

A. The fire alarm control panel (FACP) shall incorporate all control electronics, 
relays, and necessary modules and components in a flush or semi-flush mounted 
cabinet (dependent on FACP mounting location). The operating controls and 
zone/supervisory indicators shall be located behind locked door with viewing 
window. All control modules shall be labeled, and all zone locations shall be 
identified. The assembly shall contain a base panel, system power supply and 
battery charger with additional modules to meet the requirements of these 
specifications. 

B. System circuits shall be configured as follows: Addressable analog loops 
Class B/Style 4; Initiating Device Circuits (if used) Class B/Style B; Notification 
Appliance Circuits Class B/Style Y. 

C. The system shall store all basic system functionality and job specific data in non
volatile memory. The system shall survive a complete power failure intact. 

D. The system shall allow down loading of a job specific custom program created by 
system application software. It shall support programming of any input point to 
any output point. 

E. The system shall support distributed processor intelligent detectors with the 
following features: integral multiple differential sensors, environmental 
compensation, pre-alarm, dirty detector identification, automatic day/night 
sensitivity adjustment, dual normal/alarm LEDs, relay bases, and isolator bases. 
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F. The system shall use full digital communications to supervise all addressable 
loop devices for placement, correct location, and operation. It shall allow 
swapping of "same type" devices without the need of addressing and impose the 
"location" parameters on replacement device. It shall initiate and maintain a 
trouble if a device is added to a loop and clear the trouble when the new device 
is defined in the system. 

G. The system shall have a nationally recognized testing laboratory (NRTL) listed 
detector sensitivity test feature, which will be a function of the smoke detectors 
and performed automatically. 

H. All panel modules shall be supervised for placement and initiate a trouble signal 
if damaged or removed. 

I. The system shall have a CPU monitoring circuit to initiate a trouble signal should 
the CPU fail. 

J. The system evacuation signal rate shall be suitable to support audio-visual 
combination-type electronic three pulse temporal pattern sounder and strobe 
combination units. 

K. The system program shall meet the requirements of this project, current codes 
and standards, and satisfy the LANL Fire Authority Having Jurisdiction. 

L. Passwords shall protect any changes to system operations. 

M. The power supply shall be a high efficiency switch mode type with line monitoring 
to automatically switch to batteries for power failure or brown out conditions. The 
automatic battery charger shall have low battery discharge protection. The 
power supply shall provide internal power and 24V de for notification appliance 
circuits. All outputs shall be power limited. The battery shall be sized to support 
the system for 24 hours of supervisory and trouble signal current plus general 
alarm for 10 minutes. 

N. The FACP shall have a high contrast, alphanumeric display to show system 
status, alarm information, and supervisory information. The FACP shall have 
LED indicators for the following common control functions; AC Power, alarm, 
supervisory, monitor, trouble, disable, ground fault, CPU fail, and test. There 
shall be control keys and visual indicators for; reset, alarm silence, trouble 
silence, and drill. 

0. Battery boxes, if required, shall be UL Listed for the purpose. 

P. The FACP shall have a digital alarm communicator transmitter (DACT) module to 
transmit detailed alarm, supervisory and trouble signals to a digital alarm 
communicator receiver (DACR) at a Central Monitoring Station. 

1. The DACT shall support dual telephone lines, "contact ID" 
communications format, and configured for dual tone multi-frequency 
(DTMF). 

2. The DACT shall be listed for "Central Station Fire Service" and for 
"Proprietary Station Fire Service" and shall be of the same manufacturer 
as the control panel. 

3. The DACT shall transmit the following information to the DACR: 

a. 
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b. Supervisory signal per addressable device (e.g., valve tamper) 

c. General System Trouble (alarm panel trouble) 

1) Loss of AC Power 
2) Communication Line Failure (Primary and Backup) 
3) Trouble per zone or point addressable device 

4. Restoration of each signal condition identified above shall be transmitted 
to the LANL Central Station. 

5. The secondary telephone line shall only be utilized for signal transmission 
in the event that attempts to communicate utilizing the primary line are 
unsuccessful. 

6. The secondary telephone line shall have the same account code and 
communication format as the primary line. 

7. A general alarm or supervisory signal shall not be transmitted by the 
DACT when specific point/zone information is transmitted. 

8. Loss of AC power shall be transmitted 6 hours after the detected failure. 

9. A test signal shall be sent once every 24 hours. 

10. For consistency, telephone wire color configuration shall be as follows: 

a. Four pair wire (preferred method): 

To DACT To Premise Telephone 

Cable 1 Cable 2 Cable 1 Cable 2 

Tip Ring Tip Ring 
Tip 1 Ring 1 Tip2 Ring 2 House House House House 

1 1 2 2 

White/ BlueNV White/ Green/ White/ Orange White/ Brown/ 
Blue hite Green White Orange /White Brown White 

b. Two pair wire: 

To DACT To Premise Telephone 

Cable 1 Cable 2 Cable 1 Cable 2 

Tip Ring Tip Ring 
Tip 1 Ring 1 Tip2 Ring 2 House House House House 

1 1 2 2 

Green Red Green Red Black Yellow Black Yellow 

Q. Manufacturers: Edwards "Est Quick-Start" Model QS-4 or Notifier 
"NFS 2-640," no substitutions. 

2.3 ANNUNCIATOR PANEL 

A. Provide remote annunciator CPU/Display in the Operations Room that 
annunciates all fire alarm system activity. 

B. Manufacturers: EST "MIR-QSC-CPU-1" or Notifier "FDU-80" no substitutions. 
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2.4 LED ANNUNCIATOR/SWITCH CARD 

A. Provide compatible LED annunciator/switch card components programmed per 
the pre-defined disable groups in Paragraph 1.4E particular to this installation. 

B. Manufacturers: EST "SL-30 LED/Switch Card" or Notifier "Annunciator Control 
Module ACM-24AT," no substitutions. 

2.5 ADDRESSABLE PHOTOELECTRIC DETECTORS 

A. Provide addressable, analog, intelligent, photoelectric type smoke detectors that 
are compatible with the FACP. 

1. The photoelectric detector shall be rated for ceiling installation at a 
minimum of 30 ft (9.1 m) centers and be suitable for wall mount 
applications. 

B. Manufacturers: "EST SIGA-PS" or NOTIFIER "FSP-851," or equivalent. 

2.6 DETECTOR MOUNTING BASES 

A. Provide standard detector mounting bases suitable for mounting on 3-1/2" or 4" 
octagon box and 4" square box. The base shall contain no electronics and 
support all detector types. Removal of the detector shall not affect 
communications with other detectors. 

B. Manufacturers: EST "SIGA-SB" or Notifier "B71 OLP Low profile base," or 
equivalent. 

2.7 DUCT SMOKE DETECTOR AND HOUSING 

A. Provide addressable photoelectric duct smoke detectors that are compatible with 
the FACP and listed for the maximum air flow velocity anticipated. 

B. Provide smoke detector duct housing assemblies to facilitate mounting an 
intelligent analog photoelectric detector along with a standard relay or isolator 
detector mounting base. Provide for variations in duct air velocity between 300 
and 4000 feet per minute. Protect the measuring chamber from damage and 
insects. Provide an air exhaust tube and an air sampling inlet tube that extends 
into the duct air stream. Provide drilling templates and gaskets to facilitate 
locating and mounting the housing. Finish the housing in baked red enamel. 

C. Where a duct detector is installed in a concealed location more than 10 ft above 
the finished floor, or in an arrangement where the detector alarm indicator is not 
readily visible to responding personnel, the detector shall be provided with a 
remote alarm indicator. Remote alarm indicators shall be installed in a readily 
accessible location and shall be clearly labeled to indicate its function. 

D. Provide duct detector wiring so that detector can be reset at the FACP. 

E. Manufacturers: EST "SIGA-SD" or Notifier "FSD-751 PL," or equivalent. 

2.8 AUTOMATIC SPRINKLER SYSTEM 

A. Refer to Section 21 1313, "Wet-Pipe Sprinkler Systems," for pressure switches, 
flow switches and valve supervisory switches associated with the automatic 
sprinkler system. 
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B. Provide intelligent single input or dual input modules as required to connect 
pressure switches, flow switches, and valve supervisory switches to the 
addressable analog loop. Each input shall provide a supervised class b input 
circuit. 

C. Manufacturers: EST "SIGA-CT1" single-input, EST "SIGA-CT2" dual-input or 
Notifier "FlashScan Monitor Module FMM-1" or "FDM-1 FlashScan dual monitor 
module," or equivalent. 

2.9 ADDRESSABLE MANUAL PULL STATIONS 

A. Provide addressable double-action, non-coded manual pull stations that are 
compatible with the FACP. 

B. The fire alarm station shall be of Lexan or metal construction with an internal 
toggle switch. Provide a key locked test feature. Finish the station in red with 
white "PULL IN CASE OF FIRE" lettering. The manual station shall be suitable 
for mounting on 2-1 /2" deep 1-gang boxes and 1-1 /2" deep 4" square boxes with 
1-gang covers. 

C. Provide the appropriate back boxes and mounting plates for flush-mounting or 
surface mounting (depending on the building construction). 

D. Manufacturers: EST "SIGA 278" or Notifier "NBG-12LX," or equivalent. 

2.10 ADDRESSABLE CONTROL RELAY MODULES 

A. Provide addressable control relay modules that are compatible with the FACP. 

B. The control relay module shall provide one form "C" dry relay contact rated at 
2 amps at 24 Vdc to control external appliances or equipment shutdown. The 
control relay shall be rated for pilot duty and releasing systems. The position of 
the relay contact shall be confirmed by the system firmware. 

C. Manufacturers: EST "SIGA-CR" or Notifier "FRM-1," or equivalent. 

D. Provide additional relays with voltage and current ratings as required to perform 
functions such as air handling system shutdown and elevator recall. 

2.11 SOUNDER AND SIGNAL STROBE COMBINATION DEVICES 

A. Provide NRTL listed 24 VDC audio-visual combination-type electronic three
pulse temporal pattern sounder and strobe combination units that are compatible 
with the FACP. 

B. Sounders shall include three-pulse temporal pattern generating electronics, audio 
transducer, and screw terminals housed in a red housing. Acoustical output shall 
meet requirements of UL 464. The audible signal shall be the "American 
National Standard Audible Emergency Evacuation Signal" (three-pulse temporal 
pattern) in accordance with ANSI S3.41, Audible Emergency Evacuation Signal. 

C. Strobe signal output and flash rate shall meet UL 1971 and ADAAG 
requirements. Unit shall have a xenon flash tube enclosed in a clear Lexan lens 
and shall produce a synchronized strobe flash. Provide strobes with flash output 
levels as required to meet NFPA 72 visual signal requirements for each space. 

D. Hom/strobe shall mount to a 4" x 2-1/8" deep electrical box with single device 
cover. Provide weatherproof wall boxes for outdoor mounting. 
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E. Manufacturers: EST "GENIS IS" series, or Wheelock "AS" series, or equivalent. 

F. Voice Alarm Systems shall utilize System Sensor Spectralert series appliances. 

2.12 CONDUIT 

A. Install fire alarm wiring in conduit. Minimum conduit size 3/4 inch. 

B. Refer to Section 26 0533, "Raceway and Boxes for Electrical Systems," for 
conduit systems. 

2.13 JUNCTION BOXES 

A. Refer to Section 26 0533, "Raceway and Boxes for Electrical Systems," for 
junction boxes. 

2.14 WIRING 

A. Color Code: Use the following color code for the fire alarm system wiring: 

1. Black - 120-Volt AC phase wire. 

2. White - 120-Volt AC neutral wire. 

3. Green - System ground wire. 

4. Brown - Negative connection for strobe device (If wired separately from 
horns). 

5. Orange - Positive connection for strobe device (If wired separately from 
horns). 

6. Blue - Negative connection for horn circuit or horn/strobe combination 
circuit. 

7. Yellow - Positive connection for horn circuit or horn/strobe combination 
circuit. 

8. Gray - Negative conventional alarm initiating device connection. 

9. Violet - Positive conventional alarm initiating device connection. 

10. Black - Negative circuit connection for duct smoke detector reset, HVAC 
interlock, and other auxiliary connections. 

11. Red - Positive circuit connection for duct smoke detector reset, HVAC 
interlock, and other auxiliary connections. 

12. Black/Red Twisted Pair - Addressable device data loop, evacuation 
speaker circuit. 

B. Conductors: Provide alarm and supervisory signaling system conductors that 
meet the requirements of Article 760 in the NEC and are NRTL listed for the type 
of service to which they will be subjected. Minimum conductor requirements 
shall be as follows: 

1. Use red-jacketed NEC type FPL cable with No. 16 AWG (minimum) 
twisted-pair conductors for addressable devices; use shielded twisted-pair 
cables if required by the FACP manufacturer. Other low voltage 
conductors shall be type TFN, No. 16 AWG (minimum), thermoplastic 
insulation, and single solid copper conductor. 

2. Power conductors shall be type THHN/THWN, No. 12 AWG, 
thermoplastic insulation, and single solid copper conductor. 
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3. Size conductors of the fire alarm system as recommended by the 
manufacturer, based on the operating ampacity of the circuit and the 
permissible resistance and voltage drop characteristics that will allow 
proper operation of the equipment. Provide conductors selected to 
provide voltages within the manufacturer specification limits for the most 
remote fire alarm notification appliance or field device. 

4. Design each addressable analog loop so device loading will not exceed 
80% of loop capacity in order to allow space for future devices. 

2.15 TEST EQUIPMENT 

A. Provide any special test equipment manufactured by the fire alarm equipment 
manufacturer for maintenance, testing, or troubleshooting. 

2.16 SURGE PROTECTION 

A. Provide a UL 1449 listed 120V surge protective device for the main FACP, each 
sub-FACP, and each booster power supply that has a 120V supply circuit. 

1. Device shall be capable of absorbing a maximum single pulse of at least 
6,500 ampere. 

2. Clamping voltage shall not exceed 330 volts line-to neutral when tested in 
accordance with ANSI/IEEE C62.31 category C1/83. 

3. Manufacturer: EDCO model "FAS-120AC" or as recommended by the 
FACP manufacturer. 

8. Provide a UL 4978 listed surge protective device for each analog initiating device 
signaling circuit entering/leaving each building that is monitored by the FACP. 

1. Device shall be capable of absorbing a peak 8x20 microsecond current of 
10,000 amperes at least 10 times. 

2. Clamping voltage shall not exceed 30 volts. 

3. Capacitance shall not exceed 50pf. 

4. Provide matching receptacle for plug-in surge protective devices. 

5. Manufacturer: EDCO model "PC642C-030LC" (protects 2 pairs) and 
"PC818" socket, or as recommended by the FACP manufacturer. 

C. Provide a UL 4978 listed surge protective device for each 24-volt initiating device 
circuit or control circuit entering/leaving each building that is monitored by the 
FACP. 

1. Device shall be capable of absorbing a peak 8x20 microsecond current of 
not less than 10,000 amperes at least 10 times. 

2. Clamping voltage shall not exceed 30 volts. 

3. Provide matching receptacle for plug-in surge protective devices. 

4. Manufacturer: EDCO model "PC642C-030" (protects 2 circuits) and 
"PC818" socket, or as recommended by the FACP manufacturer. 
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D. Provide a UL 4978 listed surge protective device for each 24-volt notification 
appliance circuit entering/leaving each building that is monitored by the FACP. 

1. Protective device shall have a series resistance not exceeding 0.2 ohms 
per pair and shall be capable of carrying a continuous current of 
5 amperes. 

2. Device shall be capable of absorbing a peak 8/20 microsecond current of 
5000 amperes and a 2000-ampere occurrence at least 50 times. 

3. Clamping voltage shall not exceed 43 volts. 

4. Provide matching receptacle for plug-in surge protective devices. 

5. Manufacturer: EDCO model "PHC-043" (protects 2 circuits) and "PCB1 B" 
socket, or recommended by the FACP manufacturer. 

E. Provide a single point ground bus for each enclosure containing one or more 
surge protective devices. Manufacturer: EDCO model "TER-BUS" or as 
recommended by the FACP manufacturer. 

PART 3 EXECUTION 

3.1 FIELD CONDITIONS 

A. Prior to installation carefully inspect the installed work of other trades, whether 
pre-existing or part of this project and verify that such work is complete to the 
point where the installation of the fire alarm system may properly commence. 

B. Notify the LANL Subcontract Technical Representative (STR) should conditions 
exist, not resulting from work of this project, that prohibit the installation from 
conforming to applicable codes, regulations, standards and the original approved 
design. 

3.2 INSTALLATION 

A. General: 

1. Install the fire alarm system in accordance with the NEC, NFPA 72, and 
this specification. 

2. Refer to Section 26 0553, "Identification for Electrical Systems," for 
supporting device requirements for fire alarm cabinets, conduit, and 
equipment. 

3. Verify dimensions in the field. Lay out work in the most direct and 
expeditious manner to avoid interference. 

4. Coordinate necessary shutdowns of existing systems by notifying the 
LANL STR a minimum of seven working days before rendering such 
systems inoperative. Do not render inoperative, any system, without the 
prior approval of the LANL STR. The LANL STR will initiate and submit 
the LANL Fire Protection Impairment Procedure. 

5. Coordinate fire alarm detectors and associated equipment with existing 
ceiling or roof materials, lighting, ductwork, conduit, piping, suspended 
equipment, structural and other building components. 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

Fire Detection and Alarm 
28 3100-14 

11351 



6. Coordinate installation of fire alarm system with work of other trades. 
Protect fire alarm equipment with suitable coverings until completion of 
Project. 

B. Device Mounting Heights: 

1. Install manual pull stations with center 48 inches above finished floor. 

2. Install combination audible/visual notification appliances with the bottom 
80 inches above finished floor or 6 inches below ceiling, whichever is 
lower. In high bay type areas the devices may be installed at a maximum 
of 96 inches above the floor. 

3. Comply with ADA Accessibility Guidelines (ADAAG) for device mounting 
heights and locations. 

C. FACP Installation 

1. Install FACP following manufacturer's written instructions, NFPA 72, and 
the NEC. 

2. Locate the FACP in the main building sprinkler riser room so fire 
department personnel entering the building can readily access it. 
Coordinate location of FACP with the LANL Fire Protection Group. 

3. Surface mount FACP plumb and rigid without distortion of the box. 

4. Train conductors in cabinet gutters neatly in groups; bundle and wrap with 
cable ties after completion of testing. 

5. Tighten electrical connectors and terminals, including grounding 
connections, according to the manufacturer's published torque-tightening 
values. Where manufacturer's torque values are not indicated, use those 
specified in UL 486A. 

D. Wiring Installation: 

1. Install fire alarm system wiring in conduit raceway. 

2. Do not pull wire or cable until the conduit system is complete between pull 
points. 

3. Bundle conductors in panels and boxes into groups by service and 
destination. 

4. Run electronic cable continuous between termination points. No splicing 
is permitted without prior approval from the LANL STR. Where splicing is 
approved, use terminal strips that are acceptable to the LANL Fire 
Protection Group; do not use "wire nuts." 

5. Do not install AC current carrying conductors in the same raceway with 
the DC or digital fire alarm detection and signaling conductors. 

6. Circuit each addressable analog loop so device loading shall not exceed 
80% of loop capacity in order to allow space for future devices--the loop 
shall have Class B operation. Where it is necessary to interface 
conventional devices provide intelligent modules to supervise Class B 
wiring. 

7. Minimize the number of T-taps in fire alarm addressable data circuits and 
adhere to the manufacturer requirements/limitations. Make no T-Taps in 
notification appliance circuits. T-taps shall only be made on device 
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terminals or on terminal strips that are acceptable to the LANL Fire 
Protection Group, do not use "wire nuts." 

8. Make allowances in conductor length at panels and other enclosures to 
permit forming the conductors neatly within the enclosures. Where wiring 
troughs are not provided with the enclosures, neatly cable and adequately 
support the wiring. 

9. Ring out and identify power and control conductors before terminal 
connections are made. Check polarity and phasing and make changes 
as required before making terminal connections. 

10. Test conductors for continuity and for freedom from shorts or 
unintentional grounds. 

E. Junction Box Installation: Refer to Section 26 0533, Raceways and Boxes for 
Electrical Systems, for installation requirements. 

F. Conduit Installation: Refer to Section 26 0533, Raceway and Boxes for Electrical 
Systems, for conduit installation requirements. Provide minimum 3/4" fire alarm 
system conduit. 

G. Install sounder and signal strobe notification appliances in the following locations 
to obtain an audible signal level that is at least 15 dB above ambient but does not 
exceed 120 dB at any location: 

1. Corridors 
2. Conference Rooms 
3. Mechanical Equipment Rooms 
4. Computer Rooms 
5. Enclosed Offices 
6. Common Areas such as Restrooms (strobes only). 
7. Use a strobe-only device in the vicinity of the FACP. 

H. Surge Protective Device Installation 

1. Install a 120V surge protective device for the main FACP, each sub
FACP, and each booster power supply. 

2. Install a surge protective device for each initiating device circuit, 
notification appliance circuit, data, and signaling line circuit 
entering/leaving each building that is monitored by the FACP. 

3. If permitted by the FACP manufacturer, install surge protective devices in 
the FACP cabinet. 

4. If the FACP manufacturer does not allow surge protective devices to be 
installed within the FACP cabinet, install one or more metal enclosures 
near the protected fire alarm equipment. Provide separate enclosures for 
120V and signal voltage devices, or provide one enclosure with a metal 
partition to separate the 120V from the signal voltage devices. 

5. Install a single point ground bar in the enclosure for the surge protective 
devices. Bond the ground bar to the enclosure and to the power circuit 
equipment-grounding conductor. Connect each surge protective device 
to the ground bar with a separate 12 AWG solid, green-insulated, ground 
wire. Keep ground wires as short and straight as possible. 
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6. Install surge protective devices in accordance with manufacturer's 
instructions, keeping leads and ground conductors as short and straight 
as possible. 

I. Identification 

1. Label each conductor at each terminal and junction point. Use wire 
markers specified in Section 26 0553, Identification for Electrical 
Systems. On wire markers indicate the type of fire alarm circuit (e.g. Pull 
Stations, Fan Shutdown, Alarm Strobes, etc.). 

2. Mark floor in front of cabinet(s) to show the NEC required working 
clearances according to Section 26 0553, Identification for Electrical 
Systems. 

3. Label fire alarm junction boxes with 2-1/4" x 1/2" (minimum size) pressure 
sensitive vinyl markers having "FIRE ALARM" in red letters on a white 
background. 

4. Label all devices with address/zone information. Use self-adhesive vinyl 
labels with 3/4 inch (minimum) lettering easily visible without a ladder. 

3.3 PAINTING 

A. Exposed Surfaces: Paint exposed fire alarm conduit, panels, cabinets, 
pullboxes, supports, and other electrical equipment as follows: 

1. Galvanized Surfaces: Paint for repairing galvanized materials shall be 
zinc-rich type. 

2. Refinishing: Thoroughly clean and touch up shop primed or finish painted 
surfaces damaged in handling or installation with paint supplied with the 
equipment or an approved matching paint. 

3. Interior Conduit: Paint new exposed interior conduit in rooms finished 
and/or occupied to match the existing background paint color. Paint 
conduit to be painted with one coat of primer. Paint conduit to match the 
existing background colors with two coats of paint to provide a minimum 
thickness of 6 mils. 

3.4 EQUIPMENT INSTALLATION 

A. Install devices or equipment not specifically covered by these specifications in 
accordance with manufacturer's instructions. 

3.5 CONNECTION TO LANL CENTRAL STATION 

A. Install 6 x 6 x 4 enclosure adjacent to the FACP with a conduit to the appropriate 
factory knockout. 

B. Install a 3/4 inch conduit with measuring pull tape from the 6 x 6 x 4 enclosure to 
the main telecommunications room. 

C. Install one GFE Category Se telecommunications cable in the conduit and label 
each end of the cable as "emergency." 

D. LANL will terminate the telecommunications cable on two 8-pin RJ-31X 
telephone outlet jacks in a 2-port outlet that is mounted inside the 6 x 6 x 4 
enclosure. LANL will label one jack as "primary," and the other as "backup." 
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E. LANL will terminate the telecommunications cable pairs to two separate lines 
(numbers) at the telecommunications room, selecting dedicated numbers or low
usage (lobby, conference room, etc), voice-grade, loop-start DTMF numbers that 
provide timed-release disconnect. 

F. LANL will connect the "primary" and "backup" number ports on the DACT to the 
corresponding telephone outlet jacks. 

3.6 CLEANING 

A. Blow out junction boxes and fire alarm equipment not hermetically sealed with 
clear, dry, oil-free (15 psig maximum) air to remove dust and dirt prior to 
energizing. 

3. 7 FIELD QUALITY CONTROL 

A. Provide the services of a qualified factory trained and certified technician for the 
FACP installed on this project. The factory technician shall assure the 
completeness and correctness of the installation by performing the following: 

1. Prepare as-built documentation of FACP indicating location of 
components, interconnection of components, and connections to alarm 
initiating, indicating and auxiliary circuits. 

2. Field verify and mark as-built shop drawings of fire alarm layout, conduit 
and wiring plans, and point-to-point field wiring diagrams. 

3. Verify correct labeling of fire alarm system conductors. 

4. Verify that conductor sizes are adequate for each alarm initiating, 
indicating and auxiliary circuit. 

5. Prepare as-built battery load calculations. 

6. Measure and adjust audible alarm signal in all spaces to comply with 
ADAAG requirements: minimum 15 dBA above ambient, but not over 
120 dBA at any location. 

7. Test all devices for proper supervision and alarm operation. 

8. Test all interlocks with HVAC and elevator system for proper operation. 

9. Perform pre-final acceptance inspections and tests of the fire alarm 
system modifications. 

10. Prepare final acceptance test plan. 

B. After the pre-final test, provide a report to the LANL Project Leader indicating the 
status of the fire alarm system and any corrective actions required before the 
acceptance tests. 

C. Submit a detailed test plan for the final acceptance test. 

1. Submit the test plan not less than 10 working days before the planned 
final acceptance date. 

2. Follow test methods outlined in NFPA 72. 

D. Submit FACP program at least two weeks prior to final acceptance test. 

E. Submit final drawings, calculations, and manufacturer's data at least one week 
prior to final acceptance test. 
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F. Coordinate date of final acceptance test with installer, LANL Project Leader, 
LANL Fire Protection Group representative, and subtier subcontractors for 
HVAC, sprinklers, and elevator controls. Make corrective actions before final 
acceptance test date. 

3.8 FINAL ACCEPTANCE TEST 

A. Notify LANL STR a minimum of 2 weeks in advance of final acceptance tests. 
The more advance notice will help minimize scheduling conflicts and delays. 
Perform final acceptance tests in the presence of an authorized representative of 
the LANL STR and an authorized representative of the LANL Fire Protection 
Group. 

B. Before the final acceptance test begins, present a preliminary copy of the Record 
of Completion to the authorized representative of the LANL Fire Protection 
Group. 

1. Preliminary Record of Completion shall be of the form required by 
NFPA 72. 

2. Indicate on the preliminary Record of Completion that the pre-final 
inspections and tests have been performed and all corrective actions 
have been completed. 

3. The final acceptance test will not proceed before the Record of 
Completion is presented to the authorized representative of the LANL Fire 
Protection Group. 

C. Perform final acceptance tests on the completed fire alarm system: 

1. Follow the approved test plan and comply with NFPA 72 requirements. 

2. Test FACP and the connected initiating, alarm, and auxiliary devices. 

3. Perform 24-hour discharge test on the FACP batteries. 

4. LANL will perform tests on connections made by LANL. 

5. LANL Telecommunications Group will perform the acceptance test of the 
telephone lines from the modular plug connectors, to verify telephone line 
continuity and switch features before turning lines over to the LANL Fire 
Protection Group. 

D. At the final acceptance test, have marked-up shop drawings and point-to-point 
wiring diagrams available for review and verification. Final acceptance test will 
not proceed without these as-built documents. If LANL verification of the as-built 
documents reveals errors, re-verify the complete fire alarm raceway and wiring 
system in the presence of a LANL Fire Protection Group representative. 

E. Correct deficiencies discovered in the final acceptance test and re-test fire alarm 
system until satisfactory test results are obtained. 

F. Upon successful completion of acceptance tests, submit a final "Record of 
Completion" and "Inspection and Testing Form" as required by NFPA 72. 

G. Submit a "recommended spare parts" list for the installed fire alarm system, 
along with the Record of Completion. 
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3.9 SYSTEM IDENTIFICATION PLACARD 

A. Furnish and install a permanently mounted placard in or adjacent to the fire alarm 
control cabinet. 

B. Provide the following information typewritten or engraved on the placard: 

1. Name, address and telephone number of installing subcontractor. 

2. Reference to the standards, including date of issue to which the system 
conforms (e.g. NFPA 72 (2008) and NFPA 70 (2009)). 

3. Circuit number of power supply to FACP and location of the electrical 
panel board. 

4. Location of fire alarm system Operating and Maintenance Instructions if 
they are not stored in the FACP cabinet. 

5. Location of fire alarm system as-built documents. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 28 3100, Rev. 4, dated 
May 27, 2010. 
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SECTION 28 3233.1 

RADIATION DETECTION AND ALARM - PERSONNEL CONTAMINATION MONITORS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A Personnel Contamination Monitors (PCMs) for measuring surface alpha and beta 
contamination over an entire human body surface. 

1. PCMs will be furnished and tested by the Contractor. Subcontractor shall 
furnish and install all components associated with the P10 gas distribution 
system as specified in Section 22 6313, "Gas Piping for Laboratory and 
Healthcare Facilities." 

1.2 RELATED SECTIONS 

A Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 22 0813, "Testing Piping Systems." 

D. Section 22 6313, "Gas Piping for Laboratory and Healthcare Facilities." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITIALS 

A Submit the following in accordance with the requirements of Exhibit I: 

1. Project record documents: 

a. Report of Subcontractor field tests showing compliance with field 
testing and inspection specified in PART 3 of this section. 

b. Certificate of Compliance signed by LANL's Radiation Protection 
organization, indicating their acceptance of the installation. 

c. Certified report of Manufacturer's routine factory tests 
demonstrating expected detector sensitivity. 

2. Provide Operations & Maintenance Manual (Supplied by LANL), with 
detailed instructions for performance of any required maintenance 
activities, including as a minimum: lubrication, refurbishmenUoverhaul, 
calibration/testing and spare parts list. 

1.5 QUALITY ASSURANCE 

A Work Identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Conform to requirements of the National Electrical Code (NEC) (NFPA 70) for 
power connection to PCMs. 

C. Counting gas installation shall conform to requirements of ASME 831.3. 
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D. Subcontractor shall use listed components unless calculations are provided in 
accordance with ASME requirements for unlisted components. 

1.6 QUALIFICATIONS 

A. None. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Manufacturer's standard. 

1.8 RECEIVING, STORING AND PROTECTING 

A. Receive, store, and protect, and handle PCMs according to manufacturer's 
instructions. 

B. Prior to removing shipment packaging, move PCM to installation location to avoid 
damage to exterior surfaces during on-site transportation. 

C. After unpacking, inspect thoroughly for damage. 

D. Use eyebolts provided and appropriately rated equipment for any overhead 
lifting. 

E. Avoid rolling PCMs equipped with casters at rapid rates, over inclines, or along 
uneven surfaces. When PCM is in place, the casters should be retracted. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. No substitutes are acceptable; items must be furnished as specified. 

2.2 MANUFACTURERS 

A. Personnel Contamination Monitors: 

1. Thermo Scientific iPCM-12, with the following options: 

a. Voice annunciator, ISA Sound Board and Software: Model PCM20PT2A. 
b. Gas management system, Gas Manager and Tubing: Model PCM20PT12. 
c. Spare detectors, purging. 
d. Printer option with 9" dot matrix printer. 

2.3 MATERIALS 

A. Mechanical: 

1. None. 

PART 3 EXECUTION 

3.1 EXAMINATIONS 

A. None. 

3.2 PREPARATION 

A. None. 
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3.3 INSTALLATION - GENERAL 

A. Install PCM assembly in accordance with manufacturer's instructions. The 
instructions below are intended to supplement or emphasize manufacturer's 
instructions only. 

3.4 INSTALLATION - PERSONNEL CONTAMINATION MONITORS 

A. Location: 

1. Locate the PCM assembly in accordance with the design drawings. 

B. Electrical Power: 

1. Installation shall be in accordance with design drawings and applicable 
sections of Division 26, "Electrical." 

2. Ensure that a dedicated, labeled receptacle is provided for each PCM, and 
receptacle circuit is free from inductive or other transient-causing loads. 

3. Ensure that the slide switch on main computer supply is selected for the 
correct voltage range (90-132V) prior to energizing PCM. 

C. Counting Gas: 

1. The P-10 gas distribution system is furnished and installed per 
Section 22 6313, "Gas Piping for Laboratory and Healthcare Facilities." 

2. Connect PCM counting gas inlet in accordance with design drawings. 

3. Connect PCM counting gas outlet in accordance with design drawings. 

4. Ensure that the gas flow rate does not exceed 1 OOOcc per minute at any 
time or damage to the Mylar entrance windows may occur. 

3.5 SCHEDULES 

A. None. 

3.6 FIELD INSPECTIONS AND TESTS 

A. Electrical: 

1. Inspect and test in accordance with applicable sections of Division 26, 
"Electrical." 

2. Prior to energizing, verify that all equipment is installed in accordance 
with manufacturer's instructions. 

3. Verify 120Vac at receptacle designated for PCM. 

4. Connect power cord to receptacle and turn PCM Power Switch ON; verify 
PCM is energized. 

B. Counting Gas: 

1. Inspect and test in accordance with manufacturer's instructions, 
Section 22 6313, "Gas Piping for Laboratory and Healthcare Facilities" 
and Section 22 0813, "Testing Piping Systems." 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Radiation Detection and Alarm - Personnel Contamination Monitors 
28 3233.1-3 

:1,1360 



3. 7 FIELD QUALITY CONTROL 

A. The Subcontractor Technical Representative shall coordinate with a 
representative from LANL's Radiation Protection organization during PCM start
up and final calibration. 

1. Provide support, as required, to resolve start-up or calibration issues 
related to Subcontractor's scope of work. 

B. Provide Certificate of Compliance signed by LANL's Radiation Protection 
organization, indicating acceptance of the installation. 

END OF SECTION 
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SECTION 28 3233.2 

RADIATION DETECTION AND ALARM - HAND AND FOOT MONITORS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Hand and Foot Monitors (HFMs) for measuring surface contamination on the 
hands and bottoms of shoes. 

B. HFMs will be furnished and tested by the Contractor. 

1. Subcontractor shall furnish and install all components associated with the 
P10 gas distribution system as specified in Section 22 6313, "Gas Piping 
for Laboratory and Healthcare Facilities." 

2. Final installation and startup of the HFMs will be performed by the 
Contractor (RP-2). 

1.2 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 22 0813, "Testing Piping Systems." 

D. Section 22 6313, "Gas Piping for Laboratory and Healthcare Facilities." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Project record documents: 

a. Report of Subcontractor field tests showing compliance with field 
testing and inspection specified in PART 3 of this section. 

b. Certificate of Compliance signed by LANL's Radiation Protection 
organization, indicating their acceptance of the installation. 

c. Certified report of Manufacturer's routine factory tests. 

2. Provide Operations & Maintenance Manual (Supplied by LANL), with 
detailed instructions for performance of any required maintenance 
activities, including as a minimum: lubrication, refurbishment/overhaul, 
calibration/testing and spare parts list. 

1.5 QUALITY ASSURANCE 

A. Work Identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

A. Power connection to HFMs shall conform to requirements of the National 
Electrical Code (NEC) (NFPA 70). 

B. Counting gas installation shall conform to requirements of ASME 831.3. 
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1.6 QUALIFICATIONS 

A. None. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Manufacturer's standard. 

1.8 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, protect, and handle HFMs according to manufacturer's 
instructions. The instructions that follow are intended to supplement or 
emphasize manufacturer's instructions: 

1. Store HFMs in original packaging material until time of installation in a 
temperature-controlled environment. 

2. Move HFMs using integral pallet and forklift facilities, observing handling 
instructions. Due to the weight of the equipment, the package may 
become unstable if lifted improperly, moved over gradients, or lifted with 
under-rated equipment. 

3. No lifting eyes are provided for lifting the HFM from the pallet. A 
minimum of four people are required to perform this action by hand. 

4. If long term storage (more than a few months) is likely, special packaging 
should be negotiated prior to shipment by the manufacturer. Incorrect 
storage will invalidate the warranty. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. No substitutes are acceptable; where a manufacturer or material has been 
indicated, items must be furnished as specified. 

2.2 PRODUCTS 

A. Hand and Foot Monitors: 

1. Berthold version LB146 with "LANL upgrade." Subject to change per 
LANL specification. 

2.3 MATERIALS 

A. Electrical: 

1. Power Cord: Follow manufacturer's instructions for cord replacement if 
cord supplied with HFM is not compatible with NEMA 5-15R receptacle. 

B. Mechanical: 

1. None. 

PART 3 EXECUTION 

3.1 EXAMINATIONS 

A. None. 

3.2 PREPARATION 

A. None. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Radiation Detection and Alarm - Hand and Foot Monitors 
28 3233.2-2 
:1136~ 



3.3 INSTALLATION-GENERAL 

A. Install HFM assembly in accordance with manufacturer's instructions. The 
instructions below are intended to supplement or emphasize manufacturer's 
instructions only. 

3.4 INSTALLATION - HAND AND FOOT MONITOR 

A. Location: 

1. Locate the HFM assembly in accordance with the design drawings. 

2. Allow at least 1" between the back of the foot plinth and the wall. 

3. Ensure that there is a minimum 14 1/2" clearance above the HFM to open 
the access door for maintenance. 

4. Ensure that the HFM is level; bolt the HFM to the floor in accordance with 
the manufacturer's instructions. 

8. Electrical Power: 

1. Ensure that the HFM power switch is OFF before proceeding with 
electrical installation. 

2. Disconnect power cord and replace, if replacement is required (see 
Paragraph 2.3A.1 of this section). 

3. Ensure that power cord grounding conductor is connected to earth ground. 

4. Proceed with electrical installation in accordance with manufacturer's 
instructions. 

C. Counting Gas: 

1. The P-10 gas distribution system is furnished and installed per 
Section 22 6313, "Gas Piping for Laboratory and Healthcare Facilities." 

2. Connect HFM counting gas inlet and outlet in accordance with design drawings. 

3.5 SCHEDULES 

A. None. 

3.6 FIELD INSPECTIONS AND TESTS 

A. Electrical: 

1. Perform tests and inspections in accordance with the manufacturer's 
instructions and applicable sections of Division 26, "Electrical." 

8. Counting Gas: 

1. Perform tests and inspections in accordance with the manufacturer's 
instructions, Section 22 6313, "Gas Piping for Laboratory and Healthcare 
Facilities" and Section 22 0813, "Testing Piping Systems." 

3. 7 FIELD QUALITY CONTROL 

A. The Subcontractor Technical Representative shall coordinate with a 
representative from LANL's Radiation Protection organization during HFM start
up and final calibration. 

1. Provide support, as required, to resolve start-up or calibration issues 
related to Subcontractor's scope of work. 
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B. Provide Certificate of Compliance signed by LANL's Radiation Protection 
organization, indicating acceptance of the installation. 
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SECTION 28 3233.3 

RADIATION DETECTION AND ALARM - FIXED AIR SAMPLERS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Fixed Air Samplers (FASs) for quantifying airborne contaminants. 

1. The following components will be furnished and installed by the 
Contractor.: 

a. Air Sampling Heads, 
b. Filters for Paragraph 1.1A.1.a above, and 
c. 

2. The following components and equipment will be furnished and installed 
by the Subcontractor: 

a. Quick Change Adapters. 

b. Ball valves; 
c. Flow Indicators; 
d. Pipe, tubing, and fittings for the FAS installation; and 
e. Critical Flow Venturis. 

3. Testing in conformance with project specification 40-1813 and will be 
performed by the Subcontractor. 

4. Operational testing will be performed by the LANL Radiation Protection 
organization, with assistance from the Subcontractor, as required. 

5. The scope of this specification applies only to that portion of the central 
vacuum system from the Fixed Air Sampling Head to the point of 
attachment to the central vacuum header. 

1.2 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 01 8116, "Facility Environmental Requirements." 

D. Section 40 1813, "Low-Vacuum Systems Process Piping." 

E. Section 43 1129, "Gas Handling Vacuum Pumps." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITIALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Submittal Data: 

a. Vendor data sheets, with complete specifications for rotameters 
and ball valves. 

LANL Project l.D. 100761 Radiation Detection and Alarm - Fixed Air Samplers 
60239831-SPEC-001, Rev. 0 28 3233.3-1 

11366 



b. Submittal data as required in other referenced sections of this 
specification. 

2. Project record documents: 

a. Report of Subcontractor field tests showing compliance with field 
testing and inspection specified in PART 3 of this section. 

b. Certificate of Compliance signed by LANL's Radiation Protection 
organization, indicating their acceptance of the installation. 

3. Provide Operations & Maintenance Manual (supplied by LANL), with 
detailed instructions for performance of any required maintenance 
activities, including as a minimum: lubrication, refurbishmenUoverhaul, 
calibration/testing and spare parts list. 

1.5 QUALITY ASSURANCE 

A. Work Identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

A. Conform to requirements of the National Electrical Code (NEC) (NFPA 70). 

B. Furnish products listed and labeled by a nationally recognized testing laboratory 
(NRTL) as suitable for purposes specified and shown. 

C. Conform to ASME B31.3 for vacuum piping. 

1.6 QUALIFICATIONS 

A. None. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. See Section 01 8116, "Facility Environmental Requirements." 

1.8 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, protect, and handle FAS components and equipment according 
to manufacturer's instructions and according to the paragraphs referenced within 
this section. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. No substitutes are acceptable; items must be furnished as specified. 

2.2 CONTRACTOR-FURNISHED COMPONENTS 

A. Air Sampling Head: . 

2.3 SUBCONTRACTOR-FURNISHED COMPONENTS 

A. Quick Change Adapter: Reference LANL Drawing 26Y79323. 

B. Supply vacuum components in conformance with Section 40 1813, "Low-Vacuum 
Systems Process Piping." 

1. Ball Valve: 1/2" FNPT, brass, MSS SP-110. 
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2. Pipe: Copper, tubing sized per Section 40 1813, "Low-Vacuum Systems 
Process Piping." 

a. 1/2", with miscellaneous fittings. 

3. Gas Tubing: Copper, 1/2", with swaged double-ferrule fittings. 

4. Flow Indicators in conformance with Master Equipment List 
(60239831-LIST-002). 

5. Critical Flow Venturi in conformance with Master Equipment List 
(60239831-LIST-002). 

PART 3 EXECUTION 

3.1 EXAMINATIONS 

A. None. 

3.2 PREPARATION 

A. None. 

3.3 INSTALLATION - GENERAL 

A. Connect FAS components and equipment to vacuum header in accordance with 
design drawings and manufacturer's instructions. 

B. If there is a conflict between this specification or the design drawings and the 
manufacturer's instructions, bring it to the attention of the Subcontract Technical 
Representative for resolution. 

3.4 SCHEDULES 

A. Coordinate FAS installation with central vacuum system installation. 

3.5 FIELD INSPECTIONS AND TESTS 

A. Test FAS installation, in conjunction with central vacuum system, in accordance 
with Section 40 1813, "Low-Vacuum Systems Process Piping." 

3.6 FIELD QUALITY CONTROL 

A. The Subcontractor Technical Representative shall coordinate with a 
representative from LANL's Radiation Protection organization during FAS start
up and vacuum pump adjustment. 

1. Provide support, as required, to resolve start-up or issues related to 
Subcontractor's scope of work. 

B. Provide Certificate of Compliance signed by LANL's Radiation Protection 
organization, indicating acceptance of the installation. 

END OF SECTION 
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SECTION 28 3233.4 

RADIATION DETECTION AND ALARM -ALPHA CONTINUOUS AIR MONITORS 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Continuous Air Monitors (CAMs) for detecting airborne alpha contamination. 

B. CAM heads and managers will be furnished by the Contractor. 

1. Subcontractor shall install all other equipment (alarm sentry managers, 
network T-boxes, CAM head brackets and backplanes). 

2. Final installation and startup of the CAM heads will be performed by the 
Contractor (RP-2). 

1.2 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 40 1813, "Low-Vacuum Systems Process Piping." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Project record documents: 

a. Report of Subcontractor field tests showing compliance with field 
testing and inspection specified in PART 3 of this section. 

b. Certificate of Compliance signed by LANL's Radiation Protection 
organization, indicating their acceptance of the installation. 

c. Certified report of Manufacturer's routine factory tests 
demonstrating compliance with specifications. 

2. Provide Operations & Maintenance Manual (Supplied by LANL), with 
detailed instructions for performance of any required maintenance 
activities, including as a minimum: lubrication, refurbishment/overhaul, 
calibration/testing and spare parts list. 

1.5 QUALITY ASSURANCE 

A. Work Identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Conform to requirements of the National Electrical Code (NEC) (NFPA 70). 

C. Piping shall conform to requirements of project specification 40-1813 

D. Subcontractor shall use listed components unless calculations are provided in 
accordance with ASME requirements for unlisted components. 
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1.6 QUALIFICATIONS 

A. None. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Manufacturer's standard. 

1.8 RECEIVING, STORING, PROTECTING, AND HANDLING 

A. Receive, store, protect, and handle CAMs according to manufacturer's 
instructions. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. No substitutes are acceptable; items must be furnished as specified. 

2.2 CONTINUOUS AIR MONITORS -CONTRACTOR - FURNISHED EQUIPMENT 

A. CAMs being considered by the project are either the Canberra Net CAM or the 
Thermo Alpha-7L CAM. LANL to provide final direction. 

1. Alpha Sentry Manager (ASM1000) with Option A, 
2. Sensing Heads (AS1700R), 

22.3 CONTINUOUS AIR MONITORS - SUBCONTRACTOR - FURNISHED EQUIPMENT 

3. Network Tee Box (CA2000), 
4. Network Terminator (CA2001 ), 
5. Wall Mounting Bracket (AS050), 
6. Power Supply for Sampling Head (AS070), and 
7. Alarm Option (AS020). 

2.3 VACUUM SYSTEM COMPONENTS -- SUBCONTACTOR-FURNISHED EQUIPMENT 

A. Supply vacuum components in conformance with Section 40 1813, "Low-Vacuum 
Systems Process Piping." 

1. Ball Valve: 1/2" FNPT, brass, MSS SP-110. 

2. Pipe: Copper, tubing sized per Section 40 1813, "Low-Vacuum Systems 
Process Piping." 

a. 1/2", with miscellaneous fittings. 

3. Gas Tubing: Copper, 1/2", with swaged double-ferrule fittings. 

4. Flow Indicators in conformance with Master Equipment List 
(60239831-LIST-002). 

5. Critical Flow Venturi in conformance with Master Equipment List 
(60239831-LIST-002). 

PART 3 EXECUTION 

3.1 EXAMINATIONS 

A. None. 
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3.2 PREPARATION 

A. None. 

3.3 INSTALLATION-GENERAL 

A. Install CAMs in accordance with manufacturer's instructions and the design 
drawings. The instructions below are intended to supplement or emphasize 
manufacturer's instructions only. 

3.4 INSTALLATION-CAMS 

A. Electrical Power 

1. Install electrical power in accordance with design drawings and applicable 
sections of Division 26, "Electrical." 

2. Each Sampling Head requires a power supply (AS070). Manufacturer's 
power supply requires a standard NEMA 5-15 duplex receptacle within 4 
feet of the location of each sampling head. Install receptacles and 
conduit per design drawings. 

B. CAM Sampling Head/Alarm Option/Network Tee Box: 

1. Mount Alarm Option module (AS020) to Sampling Head per manufacturer 
instructions. Wall-mount in approximate location shown on design 
drawings. Coordinate final location of all Sampling Heads with LANL 
RP-1 organization. 

2. Mount Network Tee Box in approximate location shown on drawings. 
Network Tee Box to be mounted within 8 feet of each sampling head and 
connected using manufacturer's provided 10 foot cable. 

C. Signal 

1. Provide conduit and cabling from each Alarm Sentry Manager to 
individual CAM Sampling Head via Network Tee Box per manufacturer 
instructions and design drawings. Use manufacturers recommended 
cable or approved equal (Type EIA Industrial RS-485 PL TC/CM). 

D. Vacuum 

1. Install vacuum components in accordance with design drawings and 
Section 40 1813, "Low-Vacuum Systems Process Piping." 

3.5 SCHEDULES 

A. None. 

3.6 FIELD INSPECTIONS AND TESTS 

A. Vacuum: 

1. Perform inspections and tests on vacuum piping and connections in 
accordance with Section 40 1813, "Low-Vacuum Systems Process 
Piping." 

B. Electrical Power: 

1. Prior to energizing, verify that all equipment is installed in accordance 
with manufacturer's instructions. 
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2. ASM1000 shall be wall mounted. Power shall be provided by a local 
120VAC receptacle and factory installed plug. 

3. Perform inspections and tests in accordance with the manufacturer's 
instructions and applicable sections of Division 26, "Electrical." 

C. Signal: 

1. Each signal head is installed with an AS020 alarm module. All local 
visual and audible alarms for each sampling head will be tested. Testing 
will be conducted under the direction of LANL. 

2. Each signal head is networked to an Alarm Sentry Manger (ASM) located 
in the control room. All ASM visual and audible alarms for each sampling 
head will be tested. Testing will be conducted under the direction of 
LANL. 

3. 7 FIELD QUALITY CONTROL 

A. The Subcontractor Technical Representative shall coordinate with a 
representative from LANL's Radiation Protection organization during CAM start
up and final calibration. 

1. Provide support, as required, to resolve start-up or calibration issues 
related to Subcontractor's scope of work. 

B. Provide Certificate of Compliance signed by LANL's Radiation Protection 
organization, indicating acceptance of the installation. 

END OF SECTION 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Potholing. 

SECTION 31 2000 

EARTH MOVING 

8. Grading: Clear, excavate topsoil, grade and dispose of materials at site. 

C. Excavation: Excavate, place, and compact earth at site. 

D. Trenching: Excavate trenches for utilities and install tracer wire/identification 
tape. 

E. Backfilling. 

F. Soil compaction and testing. 

1.2 RELATED SECTIONS 

A. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

B. Section 01 5705, "Temporary Controls and Compliance Requirements." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. Obtain excavation/soil disturbance permit for Subcontractor. 

8. Mark location of known underground utilities. 

C. Document new and existing utility locations. 

D. Locate utility shut-off points prior to potholing. 

E. Perform an electrical continuity test for each run of tracer wire. 

1.5 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Certifications from an independent testing laboratory that pipe bedding 
materials meet the specification. 

2. Certifications from an independent testing laboratory that base course 
materials, crushed stone or crushed or screened gravel meet the 
specification. 

3. Test reports of field-testing of material compaction, submitted daily. 

4. Test reports of field-testing of tracing wire continuity. 

5. Catalog data on identification tape, tracing wire test station, and tracing wire. 

6. Project Record Documents: Accurately record GPS-based survey 
locations of new and existing utilities and infrastructure before backfilling 
trenches. 
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1.6 QUALITY ASSURANCE 

A. When work or portions of work of this section requires testing, notify LANL 
Subcontractor Technical Representative (STR) 48 hrs in advance of testing. 

B. Ensure compacted fills are tested in accordance with Paragraph 3.11 of this 
section and in compliance before proceeding with placement of next lift. 

C. Do not begin any groundbreaking, fill, or soil disturbance and transfer until known 
utilities have been marked, and an excavation/soil disturbance permit has been 
issued to Subcontractor. 

D. Comply with OSHA 29 CFR 1926, Subpart P for excavation and trenching 
operation. 

E. Maintain a copy of Excavation/Soil Disturbance Permit package, potholing plan, 
competent person excavation logs, and test reports on site. 

F. Perform pre-job briefing of Permit and associated safety and hazard 
documentation with workers performing the work. 

G. Ensure that engineering controls and required Personnel Protective Equipment 
(PPE) are used by workers during work activities to maintain safety, especially 
during jack hammering. Breaking surface blacktop, curbs and gutters with a 
jackhammer does not require dielectric PPE, provided locates have been 
performed and the STR is confident no other unexposed utilities are present in 
the surface concrete, blacktop, curb, gutter or sidewalk to be removed. 

H. Review and maintain the work within the established boundaries established by 
the permit. 

1. 7 SITE CONDITIONS 

A. Do not place and compact backfill material that is frozen or contains ice crystals 
and that the minimum temperature of any material placed, mixed, or compacted 
shall be above freezing. 

B. Do not place or compact backfill material that is frozen or contains ice crystals 
that would prevent thorough compaction or increase the risk of settlement after 
placement. 

C. Do not place or compact backfill material on frozen substrate. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Topsoil 

1. Excavated soil material, graded free of roots, rocks larger than 1-in. 
subsoils, and debris. 

B. Fill and Backfill Material 

1. Material consisting of non-plastic granular soils free of organic or other 
deleterious materials having a maximum particle size of 3 in. and 
complying with the structural backfill criteria may be used for fill. 

2. All borrow and fill material shall be provided by the Subcontractor. The 
LANL STR in consultation with LANL FOO-Utilities & Infrastructure (U&I) 
GROUP may approve a borrow/spoils area. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Earth Moving 
31 2000-2 

11374 



C. Structural Backfill 

1. General: Excavated material may be used for fill and/or backfill under 
sidewalks and site. Use only clean approved materials for structural fill 
and/or backfill under buildings and structures. Site materials which have 
the required properties may be used subject to the approval of the LANL 
STR. If sufficient materials are not available at the site or if the site's 
materials do not have the specified properties, materials from off-site 
borrow areas will be used. Off-site materials may be mixed with on-site 
materials in the proportions necessary to meet the requirements of this 
section. All arrangements necessary for the use of borrow areas are the 
sole responsibility of the Subcontractor. 

2. Laboratory Testing: Perform appropriate and specified laboratory tests as 
necessary to insure that soil materials proposed for use on this project 
meet all specified requirements. Provide a moisture-density curve for 
each material proposed for use as structural fill. 

3. Fill: Structural fill required to raise the building areas and backfill around and 
above structures shall be clean material, free of vegetation, debris and other 
deleterious materials and shall meet the following requirements as 
determined by ASTM D 422 except as otherwise approved by the LANL STR. 

Sieve Size Percent Passing 

3 in. 100 

No.4 50-100 

No.200 10-60 

Fill shall have a P.I. of not more than 10. Testing shall be in conformance 
with ASTM D 4318. 

Fill material shall be free from roots, grass, other vegetable matter, clay 
lumps, rocks larger than 3 in. in diameter, or other deleterious materials. 

D. Base Courses 

1. Provide base course and aggregate composed of materials consisting of 
crushed stone, crushed or screened gravel, sand, RAP, or a combination 
of such materials. Provide base course and aggregate free from 
vegetable matter and other deleterious materials, including silt and clay 
balls. Ensure that at least 50 percent of the materials on or above the 
No.4 sieve have at least two fractured faces. Maximum Liquid Limit of 25 
and maximum Plasticity Index of 6, per ASTM D 4318 Standard Test 
Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

2. Base course aggregate shall conform to: 

Base Course Gradation 
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2.2 UTILITY TRENCH BED AND FILL MATERIALS 

A. Provide clean sand for pipe bedding material free of any organic or deleterious 
substance and having 100 percent passing 3/8-in. sieve and 4 percent passing 
No. 100 sieve. 

B. Provide fill and backfill consisting of non-plastic granular soils free of organic or 
other deleterious materials having a maximum particle size of 2 in. 

C. Provide crushed stone and /or crushed or screened gravel free of any organic or 
deleterious substance and having 100 percent passing 1-in. sieve and 0 percent 
passing the 1/2-in. sieve. 

D. Warning Tape 

1. Use non-detectable plastic warning tape consisting of high visibility, color
coded, continuously printed, inert fiber reinforced polyethylene for direct 
burial service. 

2. Provide tape to the following criteria: 

a. Minimum overall thickness - 4.0 mils; 
b. Minimum tensile strength - 1,500 psi; and 
c. Width - 6 in. 

3. Refer to trench detail on Drawing for warning tape color. 

4. Manufacturer: Bradley, Seton Name Plate Co., etc. 

E. Tracer Wire: #1 OAWG THHN/THWN, yellow, solid copper. 

F. Tracer Wire Test Station 

1. Manufacturer: C.P. Test Services, Model-Glenn Test Station 
2. Test Station: Plastic Pipe, cast iron cover, 2-point terminal box. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Verify stockpiled fill to be reused is approved by LANL STR. 

B. Verify areas to be backfilled are free of debris, snow, ice, or water and surfaces 
are not frozen. 

3.2 PROTECTION 

A. Preserve staking, marking, or other designation until the designation is no longer 
needed for permitted work. If marking is removed or no longer visible, notify 
LANL STR. The STR will contact LANL's Mapping and Locating Group to 
revalidate the excavation/soil disturbance permit by locating and marking the 
utility again. 

8. Protect existing structures from equipment and vehicular traffic. 

C. Maintain excavation free of standing water. 

D. Notify LANL STR of unexpected subsurface conditions and discontinue affected 
work in area until notified to resume work. 

E. Protect bottom of excavations and soil adjacent to and beneath foundations from 
frost. 
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F. Grade top perimeter of excavation to prevent subsurface water run-off into 
excavation. 

G. Barricades shall be erected around the excavation area before beginning work 
activities to prevent accidental entry into the area. 

H. Protect disturbed soils, drainage ways and watercourses against soil erosion and 
sedimentation by employing Best Management Practices (BMPs) as identified in 
excavation permit review (EX-ID) comments, shown on the drawings or identified 
in the Storm Water Pollution Prevention (SWPP) Plan and approved by LANL 
STR. Remove any temporary BMP's at the close of the project. 

I. Approved BMPs shall be in place per SWPP plan before soil-disturbing work 
begins. 

J. Stabilize all disturbed areas. 

3.3 PREPARATION 

A. Identify required contours and data. 

B. Notify LANL STR 15 working days prior to startup of construction to have LANL's 
Mapping and Locating Group identify known underground utilities and stake and 
flag locations. If a conflict exists between location of such obstacles and 
proposed work, promptly notify LANL STR and arrange for relocations. Proceed 
in same manner if a rock layer or any other unforeseen conditions encountered 
underground make changes advisable. 

C. When necessary, compact subgrade surfaces to density requirements for backfill 
material. Remove unsuitable and unstable subgrade material. 

D. In rock cuts, the top of the rock cut elevation shall be considered to be the same 
as top of subgrade. Base course may be placed directly on top of competent 
rock without further processing of the rock (i.e. scarify and compaction) provided 
that pockets in the rock are graded to drain before base course is placed. Any fill 
placed on top of competent rock needed to bring the top of subgrade to required 
elevation shall be compacted in accordance with subgrade requirements. 

E. Foundations: Remove any soils to provide for 3.0 ft of compacted structural fill 
below foundations. Structural fill shall extend laterally from all sides of the footing 
for a minimum distance of 3.0 ft. Where footing bearing elevation is within 12 in. 
of tuft bedrock; over excavate to provide a minimum thickness of 12 in. of 
structural fill between footing and tuft bedrock. 

F. Floor Slabs: Remove existing surficial soils beneath floor slab areas to provide 
for 1 ft of compacted structural fill beneath floor slabs. 

3.4 WORKING WITHIN 5 FT OF UTILITIES 

A. Stop work and notify the LANL STR when an unmarked utility is encountered. 
The STR shall contact LANL's Mapping and Locating Group so the site can be 
re-examined by Utility Locators. 

B. If an underground utility is damaged or severed during excavation, immediately 
notify LANL STR. LANL STR will take immediate action to secure the area, notify 
the agency responsible for the utility so that the damaged section can be 
isolated, repairs initiated and other notifications made as required. 
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C. Whenever practical, utilities shall be de-energized, isolated, and tagged-out. The 
decision not to de-energize shall be made by LANL STR and Facility Operations 
Manager as appropriate. 

D. Do not use mechanical excavating equipment within 5 ft of a marked, non
potholed utility. Mechanical excavation may commence within 5 ft of the 
underground utility only after the utility has been potholed, exposed, and well
marked and the Subcontractor is confident that there are no unexposed utilities in 
the excavation area. 

1. Exception: Use of mechanical excavating equipment may be used where 
known utility line depths and/or site conditions exceed limitations of hand 
or vacuum excavation. For purposes of this exception, excavate pothole 
perpendicular to surface locate markings for 2 ft on each side of marking 
to a predetermined depth. Mechanical excavation may proceed to within 
18 in. of bottom of potholes under this exception. When deemed 
necessary, Subcontractor will ask LANL STR to contact LANL's Mapping 
and Locating Group for consultation, checking of existing locate marks 
and remarking. 

E. Accomplish mechanical excavation at a distance no closer than 18 in. vertically 
and horizontally to potholed non-fully-exposed utility lines. 

F. Fully-exposed underground utilities shall be protected, supported, or removed 
and reinstalled as necessary to protect employees and the utility. 

1. If approved by LANL STR, powered excavation equipment may be used 
closer than 18 in. to any fully-exposed utilities provided that these are 
marked and indicated with a prominent, tall flag-on-pole, plank, or other 
highly visible object so the equipment operator can clearly see their 
locations and avoid contact. Prior to such excavating, mark and obtain 
approval using Attachment 1, "Utility Protection Plan" form. 
Subcontractor shall complete the Utility Protection Plan and clearly 
indicate the limits of excavation/locates, utilities located, each pothole 
location, and description of installed marking/flagging measures. More 
than one form may be required for clarity. 

G. Take care while hand excavating adjacent to utility line since hand tools such as 
shovels, picks, and digging bars can damage the utility line. 

H. During machine excavation, have a spotter in place to actively monitor the 
positioning of the equipment. 

I. Hand-excavate obstructions (guy wires, anchors, bollards, fence posts, etc.) to 
be removed to determine their relationship to existing marked utilities prior to 
removal. 

3.5 POTHOLING 

A. Prior to potholing the LANL STR will notify LAN L's U&I Group to locate utility 
shut-off points. U&I Group will ensure the shut-off points are field verified and 
determined operable. 

B. Pothole where existing buried utility lines are inside, or within 5 ft outside of 
excavation permit boundary limit. 
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C. Accomplish potholing by hand excavation or through use of vacuum potholing 
equipment. The use of vacuum potholing equipment is not permitted within the 
boundary of a Potential Release Site (PRS). 

D. Pothole at vertical and horizontal utility angle points, at excavation boundary limit, 
and as needed. Provide additional pothole where utility depths are unknown or 
are in sloped work areas where utility depths may vary. 

E. When unknown utility lines are marked and hand or vacuum excavation has gone 
1 ft deeper than required and 3 ft to the left and right of a locate mark without 
finding the utility, stop excavating and contact the LANL STR for consultation and 
remarking. 

F. Manholes or valve boxes may be used as a pothole to verify depths and 
locations of utilities. 

G. Parallel Utilities: Pothole at 50-ft intervals where existing utilities parallel 
excavation and existing lines are located up to 6-ft outside excavation boundary. 
Hand or vacuum excavate non-conductive direct burial lines within 2 ft of 
excavation boundary along their entire length adjacent to excavation boundary, 
or pothole at 5-ft intervals. 

H. Backfill potholes to original or better than condition. Refer to Paragraph 2.28. 

3.6 SUBGRADE 

A. Foundations 

1. Remove any soils to provide for 3.0 ft of compacted structural fill below 
foundations. Scarify exposed surface a minimum depth of 8 in., water to 
bring moisture content to within 2 percent of optimum moisture, and 
compact to 95 percent of maximum ASTM D 1557 dry density. Structural 
fill shall extend laterally from all sides of the footing for a minimum 
distance of 3.0 ft. Where footing bearing elevation is within 12 in. of tuff 
bedrock; over excavate to provide a minimum thickness of 12 in. of 
structural fill between footing and tuff bedrock. 

B. Floor Slabs 

1. Remove existing surficial soils beneath floor slab areas to provide for 1 ft 
of compacted structural fill beneath floor slabs. Scarify exposed surface a 
minimum depth of 8-in., water to bring moisture content to within 2 
percent of optimum moisture, and compact to 95 percent of maximum 
ASTM D 1557 dry density. 

C. Unpaved Areas 

1. Subgrade at unpaved areas requiring fill shall be scarified a minimum 
depth of 8 in., watered to bring moisture content to within 2 percent of 
optimum moisture and compacted to 90 percent of maximum ASTM 
D 1557 dry density. 

2. At unpaved areas not requiring fill, no compaction is required unless 
required as part of subgrade treatment for adjacent structures. 
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3.7 GRADING 

A. Excavate topsoil from areas to be further excavated or regraded, and stockpile 
topsoil on site in area designated by LANL STR. Topsoil may be used on areas 
to receive landscaping and seeding. 

B. Remove vegetation, debris, unsatisfactory soil materials, and obstructions from 
ground surface prior to grading. Properly dispose of material in accordance with 
Section 01 5705, "Temporary Controls and Compliance Requirements." 

C. Uniformly grade areas within limits of grading under this section, including 
adjacent transition areas. 

D. Match final grade in seeded and unpaved areas to match Drawing finish 
contours. 

E. Construct the subgrade surface elevation to a tolerance of plus or minus 0.1 ft 
from the specified grade and plus or minus 0.05 ft of the typical cross section, 
except unlined drainage ditch flow lines shown on Drawing are allowed plus or 
minus 0.2 ft . 

F. Construct the base course to the design depth required and the final surface to a 
tolerance of plus or minus 0.04 ft within 10 ft. 

G. Make changes in grade gradual. Blend slopes into level areas. Prepare finish 
grade to accept seeding by hand raking or as designated. 

H. Remove surplus excavated materials from the site. Movement and proper 
disposal of materials from the site shall be in accordance with Section 01 5705, 
"Temporary Controls and Compliance Requirements." 

3.8 EXCAVATING AND TRENCHING 

A. Excavate and trench subsoil as required for Work. 

B. Cut trenches sufficiently wide to enable installation of utilities to allow inspection. 
Trenches shall be benched, sloped, or shored to meet OSHA 29 CFR 1926 
Subpart P, in particular Appendix A for Soil Classification and Appendix B for 
Sloping and Benching requirements. Refer to trench detail on LANL Standard 
Drawings for minimum trench widths. 

C. Do not interfere with normal 45 degree bearing splay of a structure foundation 
during excavation work. When excavating near or under a foundation a New 
Mexico Licensed Professional Engineer shall approve a support system to 
stabilize the structure or determine that excavation work will not pose a hazard. 

D. Hand trim excavation and leave free of loose matter. 

E. Remove lumped subsoil, boulders, and rock. 

F. Correct errors in excavation. 

G. Take proper precaution, such as shoring, sloping, or using a trench box when 
working in a trench or excavation. Provide a person who is trained and 
knowledgeable of soil conditions and safety requirements to make safety 
determinations. 

H. Evaluate excavations 4 ft or deeper (or other excavation where employee 
exposure can be reasonably anticipated) daily and document by a designated 
competent person before employees are permitted to enter the excavation. 
Documented inspections on an excavation condition log. 
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I. When an oxygen deficiency or hazardous atmosphere could be reasonably 
expected in trenches over 4 ft in depth, such as excavating near roadways, lift 
stations, sewer/gas lines, etc., the excavation shall be tested with a calibrated 
intrinsically safe monitoring device before employees are allowed to enter the 
excavation. If the atmosphere tests hazardous, then do not enter the excavation 
or if chemical hazards exist or are created within the excavation, stop work 
immediately and contact the LANL STR. 

J. Excavation boundaries shall be adequately marked and barriers installed to avoid 
inadvertent entry. Excavations that present a possibility of a worker falling to a 
lower level shall be evaluated by a designated Fall Protection Competent Person 
for necessary fall protection requirements. 

3.9 DOCUMENTING UTILITY LOCATION 

A. Do not cover new or exposed existing utilities until LANL's Mapping and Locating 
Group has verified that utility locations have been documented by the use of 
GPS in compliance with LANL standard reference system. 

B. Subcontractor Responsibility: Notify LANL STR 5 working days in advance that 
new and exposed utilities will be ready for location verification. 

C. LANL STR Responsibility: Notify LANL's Mapping and Locating at 665-1051 
immediately after being notified by Subcontractor. 

3.10 BACKFILLING EXCAVATIONS/TRENCHES 

A. Backfill and fill areas to contour lines and elevations shown on the Drawings. 

B. Backfill and fill systematically. 

C. Do not place backfill or fill material over frozen, wet, or spongy subgrade 
surfaces, including surfaces containing frost or ice. 

D. Recondition, reshape and recompact areas that are damaged by freezing . 

E. Place backfill and fill materials in continuous layers not exceeding 8 in. in loose 
depth. 

F. Before compacting, moisten or aerate each layer as necessary to provide the 
optimum moisture content. 

G. Compact each layer to required percentage of maximum density for the area. 

H. Compact layers uniformly before a succeeding layer is placed. 

I. Do not disturb or damage adjacent structures during compaction . 

J. Backfill against structures as follows: 

1. Do not place backfill against structure walls prior to verifying the concrete has 
been properly cured and is of required strength to resist stresses due to backfill. 

2. Take care to prevent wedging action of backfill against structures by 
carrying the material uniformly around the structures to approximately the 
same elevation in each lift. 

3. When unbalanced pressures are likely to develop on walls: 

a. Continuously monitor for displacements, 
b. Erect shoring to counteract imbalance, if required, and 
c. Leave shoring in place until LANL STR approves its removal. 
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K. Utility Trenches 

1. Support pipe and conduit during placement of concrete or fill. 

2. Install tracer wire (no splices) directly above buried non-metallic pipes 
and conduits, ductile iron, and cast iron pipes and terminate at grade 
within a test station or valve box. If the tracer wire can be continuous, do 
not cut the wire in a test station or valve box but leave as a slack, uncut 
loop. Tracer wire shall not contact underground piping. 

3. Visually inspect tracer wire prior to backfilling to ensure wire has not been 
nicked or cut, and that continuous unspliced wire runs between test 
station terminals. 

4. Prior to utility tie-ins, perform an electrical continuity test for each run of 
tracer wire after backfill is complete. The STR will notify LAN L's Mapping 
and Locating Group to verify tracer wire continuity and GPS new and 
existing utility lines. 

5. Install non-detectable plastic warning tape 12 in. below finish grade and 
directly above buried utility pipe or conduit. Visually inspect warning tape 
prior to backfilling to ensure tape is continuous and not cut. 

3.11 SOIL COMPACTION AND TESTING 

A. Control soil compaction during construction to provide the minimum percentage 
of density specified for each area as determined according to ASTM D 1557, 
Method A or D. 

8. Where subgrade or layer of soil material must be moisture-conditioned before 
compacting , uniformly apply water to surface of subgrade or layer material to 
prevent free water appearing on surface during or subsequent to compacting 
operations. 

C. Remove and replace, or scarify and air dry, soil material that is too wet to permit 
compacting to the specified density. 

D. The allowable percent variation from optimum moisture is plus or minus 2 percent. 

E. The paragraphs below identify location and compaction required as a percentage 
of maximum density and optimum moisture measured using ASTM D 1557. 

1. Compact fill in 8-in. lifts that will be beneath concrete and asphalt 
structures to 95 percent of maximum density. 

2. Compact fill in 8-in . lifts that will be beneath unpaved areas to 90 percent 
of maximum density. 

3. Compact new aggregate base course that will be beneath asphalt 
structures to 95 percent of maximum density. 

4. Compact pipe bedding to 90 percent of maximum density. 

F. The Subcontractor shall employ an AMRL-accredited independent testing agency 
to perform field testing of installed products to include compaction and test 
samples that shall verify quality control requirements and is responsible for the 
following: 

1. Verify fill material to be placed is within the stated specifications, and 
laboratory testing is complete. 
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2. Verify that moisture-density relationship, ASTM D 1557, for each soil type 
to be placed is completed. 

3. Determine field density of in-place material in accordance with any of the 
following methods: 

a. Nuclear Method, ASTM D 6938; 
b. Rubber-Balloon Method, ASTM D 2167; and 
c. Sand-Cone Method, ASTM D 1556. 

4 . Determine field moisture content in accordance with either of the following 
methods: 

a. Nuclear Method, ASTM D 6938 or 
b. Laboratory Determination, ASTM D 2216. 

5. Frequency of Tests 

a. One test per 2,000 square feet for each lift of compacted fill 
material or fraction thereof, but not less than three tests per 
8 inches maximum for each lift. 

b. One test per 50 linear feet of trench per 8 inches maximum for 
each lift. 
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Attachment I 

Utility Protection Plan 

Complete and receive approval from LANL STR before mechanically excavating within 18 in. of 
a fully-exposed underground utility line in accordance with this Specification. 

Description of Utility: 

Description of Installed Marking/Flagging Measures (e.g., tall flag-on-pole, plank, etc.): 

Sketch: 

Submitted By: 

Witnessed/Approved By: 

Subcontractor 

LANL STR 

END OF SECTION 

FOR LANL USE ONLY 

Date 

Date 

This project specification is based on LANL Master Specification 31 2000, Rev. 5, dated 
January 25, 2011. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 31 2323.33 

FLOWABLE FILL 

A. Flowable fill (cement stabilized backfill). 

1.2 RELATED SECTIONS 

A. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirement of Exhibit I: 

1. Material certifications. A complete list of materials including type; brand; 
source and amount of cement, fly ash, pozzolans, silica fume, ground 
slag, and admixtures; and applicable reference specifications shall be 
included in the mix design submittal. Provide design mixes and test 
reports. 

2. Batch tickets. 

3. Field test reports. 

1.5 DESCRIPTION 

A. Flowable fill is a self-leveling slurry of cement, fly ash, aggregates, admixtures, 
and water with low final strength so can be hand dug later. 

B. Flowable fill may be used for trenches, pipe structures, fill for abandoned water 
and sewer lines, and other works where cavities exist and firm support is 
required. 

C. The use of flowable fill around or adjacent to utility lines or structures shall be 
reviewed and approved by the appropriate LANL Utilities and Infrastructure 
system representative. Flowable fill shall not be around or adjacent to utility lines 
that have requirements for movement. 

1.6 QUALITY ASSURANCE 

A. When work or portions of work of this section are completed and require testing, 
notify the LANL Subcontract Technical Representative (STR). 

B. Ensure all required cast-in-place concrete, embedment items, and utility work 
has been completed prior to placing flowable fill. 

1. 7 JOB CONDITIONS 

A. Perform concrete washout, trucks and mixers, in a designated and controlled 
area to prevent the runoff of washout material and the co-mingling of unset 
concrete with storm water. Properly dispose of all hardened excess concrete. 
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PART 2 PRODUCTS 

2.1 MATERIALS 

A. Cement: ASTM C 150, Type I or Type II. 

8. Fine and Coarse Aggregates: Conform to ASTM C 33. Provide a uniform mixture 
of fine aggregate or fine and course aggregate, as determined by ASTM D 422. 

Aggregate Mixture Gradation Requirements 

Sieve Size Percent Passing 

1 in. 100 

3/8 in. 95-100 

No.4 80-100 

No.8 60-95 

No. 16 45-80 

No.30 25-60 

No.SO 5-45 

No. 100 5-35 

No. 200 0-30 

C. Water: Potable water that is clean and not detrimental to concrete. 

D. Fly Ash: Conform to ASTM C 618, Class C or Class F. 

E. Air Entrainment: Conform to ASTM C 260. Air entrainment may be between 
6 and 25 percent. Air entraining is not required for below grade installation in 
areas not subject to freeze/thaw cycles. 

2.2 PROPORTIONING AND PHYSICAL PROPERTY REQUIREMENTS 

A. Provide a flowable fill mix design in accordance with the following limits: 

1. Cement, maximum 50 lb/yd3
; 

2. Fly ash, from 150 lb/yd3 to 300 lb/yd3
; 

3. Air content, optional; 
4. Slump, from 6 to 11 in.; 
5. Water/Cement ratio, proportioned by weight to produce a slump within limits; 
6. Consistent aggregate throughout the concrete mixture; and 
7. Compressive strength will not exceed 150 psi at 28 days. 

2.3 FLOWA8LE FILL 

A. Mix and deliver flowable fill in accordance with ASTM C 94. 

8. Use accelerating admixtures in cold weather only when approved by LANL STR. 
Use of admixtures will not relax cold weather placement requirements. 

C. Use set retarding admixtures during hot weather only when approved by LANL 
STR. 

D. Do not use calcium chloride as an admixture. 

E. Add air-entraining agent if required to produce a flowable mix. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify that all items of cast-in-place concrete, grading, trenching, and all utilities 
and other embedded items are in place prior to placing flowable fill. 

B. Utilities that are subject to required movement (e.g., steam and condensate 
lines), shall not be embedded in flowable fill or otherwise have restricted 
movement. 

C. Flowable fill shall not be used as a substitute for sand bedding or earth backfill 
for primary utilities unless approved by the LANL Utilities and Infrastructure 
system representative. 

3.2 PREPARATION 

A. Remove all loose material from the uneven tuff and the concrete structures. 

B. Set elevation marks or otherwise determine the proper top elevation for the 
flowable fill. 

3.3 PLACEMENT OF FLOWABLE FILL 

A. Notify LANL STR a minimum of 48 hours prior to placement of flowable fill. 

B. Flowable fill may be placed by direct discharge from the truck, by pumping, or by 
other approved methods. 

C. The flowable fill shall be placed in a uniform manner that will prevent voids or 
segregation of the bedding and filling material. If required, the flowable fill shall 
be consolidated with internal vibrators. 

D. Pipes, reinforcement, inserts, or other embedded parts shall be placed, 
supported, and secured in a manner that shall prevent the flowable fill from 
displacing, sagging, or from floating embedded items. 

E. Flowable fill shall be brought up uniformly to the fill line shown on the plans. 
Formed walls or other bulkheads shall be constructed to withstand the exerted 
hydrostatic pressure and confine the material within a dedicated space. 

F. Placement of flowable fill shall start only when weather conditions are favorable. 
The temperature shall be at least 35 degrees F and rising. Flowable fill shall not 
be placed on frozen ground or when it is raining. 

3.4 CURING AND PROTECTION 

A. Immediately after placement, protect flowable fill from premature drying, 
excessively hot or cold temperatures and mechanical injury. 

B. The flowable fill shall not be subjected to load and shall remain undisturbed by 
construction activities for at least 24 hours after placement. 

3.5 FIELD QUALITY CONTROL 

A. Testing of flowable fill is not necessarily required. If testing is required, the 
Subcontractor shall provide a LANL approved, certified, independent testing 
agency to perform compressive strength test cylinders. 

B. For field testing use a standard (15 lb) T-post driver to drive a #6 reinforcing bar 
with a flat end into the flowable fill material 24 hours after placement. Lift the 
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driver until the bottom of the driver is even with a mark located 6 in. below the top 
of the rebar and then allow it to fall under its own weight. Remove and replace 
the flowable fill if fewer than 6 blows or more than 25 blows are required to drive 
the rebar 12 in. into the fill. 

C. Provide unobstructed access to work and cooperate with appointed firm. 

3.6 DEFECTIVE FLOWABLE FILL 

A. Do not accept or place defective flowable fill that is not in conformance with 
acceptance criteria. Return the fresh flowable fill to the supplier. 

B. Defective flowable fill is material having excessive honeycomb, embedded 
debris, higher than maximum compressive strength, or not conforming to 
required lines, details, dimensions, tolerances or specified requirements. Repair 
or replace defective flowable fill as directed by the LANL STR. 

C. Replace flowable fill not in conformance with details, tolerances, and other 
construction requirements at Contractor's expense. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 31 2323.33, Rev. 4, dated 
December 23, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 32 1216 

ASPHALT PAVING 

A. Subgrade and Base Course. 

B. Plant-Mix Bituminous Pavements. 

C. Open graded Friction Course. 

D. Tack Coat and Prime Coat. 

E. Traffic Control Markings. 

1.2 RELATED SECTIONS 

A. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

B. Section 31 2000, "Earth Moving." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

Submit the following in accordance with the requirements of Exhibit I: 

A. Material certifications documenting compliance with the New Mexico Department 
of Transportation (NMDOT) Standard Specifications for Highway and Bridge 
Construction (SSHBC) 2007 edition including any Supplemental or Interim 
Specifications (i.e., latest specs). Guidance: Document(s) at 
http://nmshtd.state.nm.us/main.asp?secid=11183. 

B. Proposed design mix of each class of bituminous pavement. 

C. Laboratory test reports for design mix for bituminous pavement. The mix design 
reports shall be less than one year old and be from the same source for the 
aggregate to be used for the project. 

D. Vehicle loadings and structural design. 

E. Detailed plan for permanent traffic control markings and traffic informational 
signs. 

1.5 QUALITY ASSURANCE 

A. Perform work in accordance with the respective, noted sections of the NMDOT 
Standard Specifications for Highway and Bridge Construction. Exclude NMDOT 
Division 100, General Provisions, and any other references to METHOD OF 
MEASUREMENT, to BASIS OF PAYMENT, and for pay factor determination. 
Guidance: Document(s) at http://nmshtd.state.nm.us/main.asp?secid=11183. 

B. Supply the base course and prepare the subgrade in accordance with the 
NMDOT SSHBC, Section 304, "Base Course" and in accordance with 
Section 31 2000, "Earth Moving." Obtain materials from same source throughout 
project, unless approved otherwise by LANL STR. 
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PART 2 PRODUCTS 

2.1 MA TE RIALS 

A. Provide plant mix bituminous pavement conforming to NMDOT Supplemental 
SSH BC, Section 423, "Hot Mix Ashpalt - Supperpave (QLA and Non-QLA)." 

1. Section 423,: Provide aggregates conforming to the requirements for a 
traffic loading of greater than 500,000 ESALs over 20 years. 

2. Provide performance graded asphalt cement conforming to NMDOT 
Supplemental SSHBC, Section 402, "Asphalt Materials, Hydrated Lime, 
and Anhydrite Based Material." 

B. Provide open-graded friction course conforming to NMDOT Supplemental 
SSHBC, Section 403, "Open-Graded Friction Course." 

1. Open-graded friction course: Provide aggregates conforming to the 
requirements of Table 403.2.2:1 . 

2. Provide asphalt cement conforming to NMDOT SSHBC, Section 402. 

C. Provide liquid asphalt tack coat conforming to NMDOT SSHBC, Section 407, 
"Tack Coat." 

D. Provide liquid asphalt prime coat conforming to NMDOT SSHBC, Section 408, 
"Prime Coat." 

2.2 TRAFFIC CONTROL MARKING 

A. Provide pavement markings and paint conforming to NMDOT SSHBC, 
Section 704, "Pavement Markings." Comply with the requirements for the 
application, protection, and limitations of the paint or the inlaid retro-reflective 
preformed plastic markings. 

PART 3 EXECUTION 

3.1 INSPECTION 

A. Verify the compacted subgrade and base is ready to support paving and imposed 
loads. 

B. Verify grades and elevations of base course are correct. 

3.2 PREPARATION 

A. Remove loose and deleterious material from compacted base surface 
immediately before applying prime coat. Surface shall be free of frozen material. 

B. Proof roll prepared subgrade surface to check for unstable areas and areas 
requiring additional compaction. 

C. Do not place asphalt when base surface temperature is less than 40 degrees F. 

D. Apply prime coat at the rate as recommended by the laboratory mix design and 
approved by the LANL STR, over compacted base course. Apply material to 
penetrate and seal, but not flood, surface. Cure and dry as long as necessary to 
attain penetration and evaporation of volatiles. 

E. Apply a tack coat to existing asphalt or new Portland cement concrete surfaces 
to receive plant-mix bituminous pavement. Apply tack coat to vertical surfaces of 
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existing or new pavement and concrete surfaces abutting or projecting into new 
asphalt pavement and construction joints. Apply material at a uniform application 
rate of 0.10 to 0.15 gal/sy to give a 0.03 to 0.05 gal/sy of residual asphalt on 
surfaces receiving the tack coat 

3.3 PLACING ASPHALT PAVEMENT 

A. Place bituminous pavement mixture by means of a paving machine on prepared 
surface, spread, and strike-off. Thickness of the pavement lifts shall be as 
recommended by the laboratory mix design and approved by the LANL STR. 
Place inaccessible and small areas by hand. Place each course to required 
grade, cross-section, and compacted thickness, as shown on drawings. 

B. Target temperature shall be as indicated in the laboratory mix design for 
bituminous pavement course or between 180 degrees F. and 260 degrees F. for 
open-graded friction course, unless approved otherwise by LANL STR. Compact 
pavement by rolling immediately after the bituminous mixture has been spread 
and struck-off. Hand compact areas inaccessible to rolling equipment. Compact 
pavement to density and method specified in the respective sections of the 
NMDOT SSH BC, reference Section 423, Part 423.3.6.1.2, "Contractor Quality 
Control for Compaction," except a roadway density between 93.0 and 95.99 shall 
be achieved. Density testing shall be performed by the subcontractor's 
independent testing agency. If this minimum to maximum density range is not 
met the section or lot shall be removed and replaced to the satisfaction of LANL 
STR. 

C. Construct joints between old and new pavements, or between successive days' 
work. Construction joints to have same texture, density, and smoothness as 
other sections of bituminous pavement course. Clean joint contact surfaces and 
apply tack coat. The location of cold joints in roadways shall be approved by the 
LANL STR. 

3.4 TOLERANCES 

A. Pavement smoothness shall conform to the tolerances required by NMDOT 
SSHBC, Section 401, "Pavement Smoothness Measurement," if the International 
Roughness Index for roadways is greater than 75.8, (inch per 0.1 mile) and for 
ramps, tapers, holding lanes is greater than 67.6 the section or lot shall be 
removed and replaced to the satisfaction of LANL STR. Reference Section 401, 
Part 401.3.2, for inclusion as the testing requirements for Pedestrian and Bicycle 
Paths and Parking Lots. 

3.5 CLEANING AND PROTECTION 

A. Cleaning 

1. After completion of paving operations, clean surfaces of excess or spilled 
asphalt material to the satisfaction of LANL STR. 

B. Protection 

1. After final rolling, do not permit vehicular traffic on bituminous pavement 
until it has properly cooled and hardened. 

2. Provide barricades and warning devices as required to protect pavement, 
employees, and the general public. Temporary traffic control devices 

LANL Project l.D. 100761 
60239831-SPEC-001 , Rev. 0 

Asphalt Paving 
32 1216-3 

11391 



shall meet the requirements of the Manual on Uniform Traffic Control 
Devices, latest Edition. 

3.6 PAVEMENT MARKINGS 

A. Sweep and clean surfaces to eliminate loose material, dirt, and debris. 

B. Perform detailed layout of the pavement markings as shown on the approved 
detail plan. 

C. Paint-markings and placement of inlaid retro-reflective preformed plastic 
markings shall be as shown on the Drawings. 

D. Apply three (3) coats of paint or one application of inlaid retro-reflective 
preformed plastic markings. The second and third application of paint shall be 
placed no sooner the 14 days after the first application. 

E. Apply paint with a spray-type self-propelled pavement marking machine to 
produce uniform straight edges. 

F. Provide necessary measures to divert traffic from the installation area during the 
application and drying time of the permanent traffic control markings. 

3. 7 FIELD QUALITY CONTROL 

A. Submit proposed mix design of each class of bituminous pavement to the LANL 
STR for review and approval prior to commencement of Work. 

B. Provide an independent testing agency approved by LANL to perform testing. 

C. Provide unobstructed access to work and cooperate with appointed testing 
laboratory. 

D. Frequency of Asphalt Testing 

1. Asphalt Binder Content and Aggregate Gradation; subcontractor shall 
follow applicable NMDOT section except material shall be sampled and 
tested at a rate of one test per 300 tons of material produced with at least 
a minimum of two tests per day's production. Aggregate quality testing 
shall include Los Angeles Abrasion, fractured faces, and Marshall 
Stability. 

2. Subcontractor Quality Control for Compaction; subcontractor shall follow 
applicable NMDOT section for PMBP compaction testing. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 32 1216, Rev. 2, dated 
April 29, 2008. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 32 3113 

CHAIN-LINK FENCES AND GATES 

A. Fence framework, fabric, and accessories. 

B. Pedestrian and vehicle gates. 

C. Concrete. 

D. Electrical grounding. 

1.2 RELATED SECTIONS 

A. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

B. Section 03 3053, "Miscellaneous Cast-In-Place Concrete." 

C. Section 31 2000, "Earth Moving." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog data on fabric, posts, accessories, fittings and hardware. 

2. Two legible copies of batch tickets for each load of concrete to the Los 
Alamos National Laboratory (LANL) Subcontract Technical 
Representative (STR). 

1.5 LANL PERFORMED WORK 

A. Layout fence lines, gates, and terminal posts with suitable stakes (at intervals not 
exceeding 500 ft or line of sight). 

B. Layout USC&G benchmarks, property monuments, and other underground 
structures with suitable stakes. 

C. Obtain excavation/soil disturbance permit for Subcontractor. 

D. Furnish signs for Subcontractor to install on fence. See PART 3 of this section . 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle structural steel without damaging finish. 

B. Deliver manufactured materials in original unopened packages, containers, or 
bundles with manufacturer's label intact and legible. 

C. Store materials off ground, under cover, and away from damp surfaces. 

D. Remove damaged unlabeled or unsatisfactory materials that do not meet this 
specification from the jobsite. 
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1. 7 QUALITY ASSURANCE 

A. Comply with the following unless otherwise noted. 

Federal Specification RR-F 
(http://www.dtic.mil/dtic/search/tr/) 

191K General Specification 

191/10 Fabric 

191/20 Gates 

191/30 Posts, Rails and Braces 

191/40 Accessories 

American Society of Testing and Materials 

ASTM F 552 Definition of Terms 

ASTM F 567 Installation 

ASTM F 626 Fence Fittings 

ASTM F669 Strength Requirements 

ASTM F 900 Gate Construction 

ASTM F 1083 Steel Pipe for Fence 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Fabric: ASTM A 392, Class 1, zinc coated (1.2 oz), steel wire/fabric, 2 in. mesh 
size, 11-gauge (0.120 in.) coated wire size, galvanized before weaving, with 
twisted barbed selvages top and bottom. 

B. Posts, Rails & Braces: ASTM F 1083 galvanized steel pipe. 

C. Galvanizing: ASTM A 123, unless otherwise indicated, provide hot-dipped, zinc
coated accessories of ferrous material with weight of zinc coating not less than 
1.2 oz/ft2. 

D. Barbed Wire: ASTM A 121 metallic coated steel, Type Z zinc coating strand wire, 
2-1/2 gauge (0.099 inches) steel wire, 4 barb points, 14 gauge (0.080 inches) 
spaced on 5 inch centers. 

E. Fence Fittings: ASTM F 626, Standard Specification for Fence Fittings, type and 
components as noted. 

2.2 BASIC FENCE SYSTEM COMPONENTS 

A. Terminal Posts: (Angles, corners, ends, and pull posts) 2-1/2 in. Schedule 40 for 
fence height up to 8 ft-3 in . Schedule 40 for fence height over 8 ft and equal to or 
under 16 ft. 

B. Line Posts: 2 in. Schedule 40 for fabric height up to 8 ft-2-1 /2 in. Schedule 40 for 
fabric height over 8 ft and equal to or under 16 ft. 

C. Braces at Terminal or Gateposts: 1-1/4 in. Schedule 40. 
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D. Tension Rods: 3/8 in. diameter galvanized steel with turnbuckle end-fitting-type 
tighteners. 

E. Tension Wire: 7-gauge coil spring, hard tempered carbon steel wire. 

F. Tension Bars: 3/4-in. by 1/4-in.-thick galvanized steel. 

G. Tension Bands: 3/4-in. by 1/10 in. (nominal) galvanized-steel offset bands. 

H. Brace Bands: 3/4-in. by 1/10 in. (nominal)-thick galvanized steel. 

I. Brace Ends: Cupped fittings of formed steel or cast iron with ears for attaching 
horizontal braces to brace bands and for connecting diagonal tension rods. 

J. Wire Ties: Galvanized, steel with a diameter of at least 0.148 in. 

K. Post Caps: Formed steel, malleable cast iron, or aluminum, sized to post 
diameter, with set screw retainer. 

L. Barbed Wire Extension Arms: Galvanized pressed steel, type as specified. 

M. Gate Posts: 

1. Gate leaf-widths up to 18 ft-6 in. Schedule 40. 

N. Gate Frames: 

1. Gate leaf-widths greater than 16 ft-2 in. Schedule 80; 
2. Diagonal tension rods for leaf-widths over 6 ft; and 
3. For gate leaves greater than 8 ft in any direction, provide intermediate 

braces placed symmetrically so that frame members, including bracing, 
are spaced not further than 8 ft. Provide braces same size as those 
called out for fence. 

0 . Provide non-lift-off type gate hinges sized for gate of adequate strength with 
large rearing surface for clamping in position so that hinges do not easily twist or 
turn with gate action. 

2.3 FENCE GROUNDING 

A. Grounding Cable: No 4/0 AWG bare, stranded, soft temper copper cable 
conforming to ASTM B 8, Standard Specification for Concentric-Lay stranded 
Copper Conductors. 

B. Flexible Braid: Tinned copper braid with tinned copper ferrules ; minimum 
250 ampere rating; 12 in. minimum length. 0-Z/Gedney Type FB. 

C. Cable to Pipe Clamps: NRTL (National Recognized Testing Laboratory) listed 
copper alloy connectors with silicon bronze hardware for making cable to pipe 
connections. 0-Z/Gedney Type ABG 1-1/2 in. and smaller, Type CG 2 in. and 
larger pipe diameter. 

D. Flexible Braid to Pipe Clamps: NRTL-listed copper alloy connectors with silicon 
bronze hardware for making braid or copper bar to pipe connections. 
0-Z/Gedney Type RG. 

2.4 CONCRETE 

A. Concrete: Furnish concrete for posts and braces in accordance with 
Section 03 3053, "Miscellaneous Cast-In-Place Concrete." 
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PART 3 EXECUTION 

3.1 PREPARATION 

A. Notify LANL STR 10 working days prior to start of construction to identify known 
utilities and stake and flag locations. 

B. Before installing chain-link fence, perform site clearing and grading as noted on 
drawings. 

C. Allow footing to cure minimum 7 days before installing fabric and other materials. 

3.2 LATCHES 

A. Single gates less than 10 ft wide may use forked type latches. 

B. Provide single gates, 10 ft, or more, wide, and inactive leaves of double gates 
with positive latching devices at top, bottom and center of closing edges such as 
fork type latches with full gate height plunger bar or rod. 

C. At double gates, provide locking devices that retain both gate leaves in same 
plane when closed. 

D. Arrange plunger bars and rods so that they engage gate stops and cannot be 
raised when locked. 

E. Rigidly weld brackets for plunger bars holders to inactivate leaves. 

F. Arrange latching mechanisms at double gates so one padlock can lock both gate 
leaves at center latch integral to gate. 

G. Install keepers consisting of a mechanical device for securing free end of gate 
when in full open position. 

3.3 POSTS 

A. Space line posts equidistant at intervals not exceeding 10 ft. Measure interval 
parallel to grade of proposed fence and in line of fence from center to center of 
post. 

B. Set terminal posts (end, corner, and gate) at beginning and end of each 
continuous length of fence and at abrupt changes in vertical and horizontal 
alignments. 

C. Set fence and gate posts in concrete in holes of diameter and depth as follows: 

1. Minimum Diameter: Four times outside diameter of post. 

2. Minimum Depth: 36 in . plus an additional 3 in. for each 1 ft increase in 
fence height over 4 ft. 

D. Set posts in a vertical position, plumb and in line. Backfill concrete into 
excavation and extend 2 in. above grade. An alternative method is to stop 
footing 2 in. below grade to allow for cover with sod, black top, or other materials. 
Crown concrete at top to shed water and extend minimum of 2 in. below bottom 
of post. 

E. When solid rock or concrete is encountered, without an overburden of soil, set 
posts in solid rock or concrete. Depth of hole shall be twelve times the largest 
cross section of posts. Diameter of hole shall be 6 in . greater than largest cross 
section of post. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Chain-Link Fences and Gates 
32 3113-4 
11396 



F. The use of sleeves in order to leave voids in new concrete construction is 
recommended. 

G. Half-fill the void with non-shrinkable hydraulic cement and force post to bottom of 
hole and plumb. Thoroughly work additional grout into hole so as to leave no 
voids. Crown grout to shed water. 

H. Provide tension offset bands fitted around terminal posts at maximum 15-in. 
intervals to attach tension bars to posts. 

I. Provide brace center band to secure brace ends and tension rods to post. 

3.4 FABRIC 

A. Place chain-link fabric on outside of area enclosed. Locate posts, bracing, and 
other structural members on inside of secured perimeter. 

B. Place fabric by securing one end, applying sufficient tension to remove slack 
before making attachment elsewhere. Tighten fabric to provide smooth uniform 
appearance free from sag. 

C. Cut fabric by untwisting a picket and attach each span independently at terminal 
posts. Use stretcher bars with tension bands at maximum 15-in. intervals or any 
other approved method of attachment. 

D. Install fence fabric 2 in. maximum above ground level. Fasten fabric to line posts 
at intervals not exceeding 15 in. Fasten fabric to rail or tension wire at intervals 
not exceeding 24 in. 

E. Join rolls of wire fabric by weaving a single picket into ends of rolls to form 
continuous mesh. 

F. Provide continuous length tension bars equal to fence height and located 
wherever chain link fabric end attaches to terminal post. Thread bars through 
fabric ends for full height, and attach to posts by tension bands. 

G. Provide wire ties for attaching chain link fabric to tension wires at maximum 18 in. 
centers and fence posts at maximum 24 in. centers. 

3.5 BARBED WIRE 

A. Fencing: Top fencing with three strands of barbed wire on each extension arm. 
Provide single 45 degree extension arm. Angle single extension arm away from 
security area. 

B. Pull taut to remove sag, firmly install barbed wire in slots of extension arms, and 
secure to post or terminal arm. 

C. Gate: Install barbed wire strands at 6 inches on center between extended gate 
frame members above gate fabric. 

3.6 GATES 

A. Install gates true to opening and plumb in closed position. 

B. Hang gates so that bottom of gate is as close to ground as practical (2 in. 
maximum) while allowing sufficient clearance for free operation through at least 
90 degree in one direction from closed position. 

C. Fasten gate fabric to vertical (end) gate frame members using tension bars and 
bands as for fence fabric. Fasten fabric to top and bottom gate frame members 
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and to intermediate braces with 11-gauge wire ties or clips at minimum spacing 
of 14 in. on center. 

D. Extend end frame members 18 in. vertically above top member of gate frame to 
support barbed wire. 

E. Provide tension rods as diagonal braces on gates and secure rods at gate comer only. 

3. 7 TOP TENSION WIRE AND RAIL 

A. Provide top and bottom tension wire and stretch wire from end to end of each 
stretch of fence at height that will enable it to be fastened to fabric. 

B. Stretch tension wire taut (not to exceed 6 in. sideway deflection) between 
terminal posts for securing fence fabric within 2 in. of top and bottom with hog 
rings at 18 in. on center, secure with wire ties to every third post minimum. 

C. Provide top rail and support at each post so that a continuous brace from end to 
end of each stretch of fence is formed. Securely fasten top rail to terminal posts 
and join with sleeves or coupling to allow for expansion and contraction. 

3.8 GENERAL REQUIREMENTS 

A. Once in place, peen or spot-weld fence hardware to prevent easy removal. 

B. Coat damaged galvanized finish with zinc-enriched paint. 

C. Leave area of installation neat and free of debris caused by erection of fence. 

3.9 ELECTRICAL GROUNDING 

A. Bond gateposts on both sides of gate openings using direct buried grounding 
cable and cable to pipe clamps. Bond gateposts to gates using flexible braid and 
flexible braid to pipe clamps. Ground posts on both ends of gates; steel posts 
set in concrete will be considered as adequately grounded. 

B. Ground permanent metallic fences crossed by overhead power at every third 
post for a distance of 50 ft from the crossing; chain link fences with steel post set 
in concrete will be considered as adequately grounded. 

3.10 EXCAVATION, BACKFILL, AND COMPACTION 

A. Refer to Section 31 2000, "Earth Moving." 

3.11 SIGN INSTALLATION (GFE) 

A. Install government furnished property signs or no trespassing signs in areas as 
indicated by the LANL STR. 

B. Signs will generally be 24 in. by 24 in. or smaller and shall be attached to the 
wire fabric by the use of, as specified, hog rings. 

C. General sign locations will be located on all gates, 25 ft each side of gates, trail 
crossings, and at visible distances along the fence line, not to exceed 300 ft. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 32 3113, Rev. 2, dated 
August 13, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Preparation of seedbed. 

B. Seeding. 

SECTION 32 9219 

SEEDING 

C. Mulching and erosion control blankets. 

D. Watering and maintenance. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog data, including sources of supply for amendments, mulch, 
tackifier, fertilizer and erosion control blankets. 

2. Certification substantiating that material complies with specified 
requirements. Submit certified seed bag tags and copies of seed invoices 
identified by project name. 

3. Installation instructions, including proposed seeding schedule. 
Coordinate with specified maintenance periods to provide maintenance 
from date of final acceptance. Once schedule is accepted, revise dates 
only with LANL approval after documentation of delays. 

1.5 QUALITY ASSURANCE 

A. Subcontractor Qualifications: 

1. Perform work by a single firm experienced with the type and scale of work 
required and having equipment and personnel adequate to perform the 
work satisfactorily. 

B. Material Quality Control: 

1. Provide seed mixture in containers sealed and labeled by seed dealer. 
Container label shall show origin of seed and pure live seed (PLS) 
content, species and percentages in seed mix; lot number; test 
information including, purity, germination, percentage seed crop, 
percentage inert, percentage noxious/restricted weeds; net weight; test 
date; date of packaging; and location of packaging. The seed dealer may 
premix the seed, documentation shall be provided the same as if the 
seeds were sold or bagged separately. Seed analysis shall be no older 
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than five months for seed shipped interstate, and no older than nine 
months for seed shipped intrastate. 

2. Furnish seed labeled in accordance with the requirements of federal seed 
laws and New Mexico Department of Agriculture seed labeling laws. 
Such resulting requirements include but are not necessarily limited to: 
Federal Seed Act and Amendments, rules and regulations established by 
the United States Department of Agriculture; the New Mexico Seed Law; 
and all resulting regulations or restrictions established by New Mexico 
State University or other authorized entity. 

3. In addition, ensure seed mix and its application comply with the 
requirements of all other federal and New Mexico statutes and regulations 
governing seeds, plants, and weeds. These requirements include but are 
not necessarily limited to: the Noxious Weed Control Act and all rules, 
regulations, or control measures by a noxious weed control district 
embracing Los Alamos County, New Mexico; and the Harmful Plant Act. 

1.6 DELIVERY, STORAGE AND HANDLING 

A Deliver packaged materials in original sealed and labeled containers from seed 
dealer. Protect materials from deterioration during delivery and while stored at 
site. Opened or wet seed shall be rejected and returned to the responsible party. 

B. Temperature of the seed in storage shall not exceed the supplier's recommended 
maximum temperature. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

2.2 

A Comply with Section 01 2500, "Substitution Procedures." 

SEED 

A Obtain native grass seed from sources whose origin would ensure site 
adaptability at LANL. Plant sources from New Mexico or surrounding states are 
preferred. 

8 . Obtain shrub and wildflower seed from sources whose origin would ensure site 
adaptability at LANL. Plant sources from New Mexico or surrounding states are 
preferred. 

C. Cover crops (annual barley, oats, winter rye, etc.) may be used only as a 
temporary stabilization measure and shall not be used in conjunction with a 
perennial seed mix or for final stabilization. 

D. Only sterile, non-invasive annual species such as Quickguard sterile triticale 
hybrid or Regreen shall be used with a perennial seed mix. A minimum 7 lb/acre 
to a maximum 10 lb/acre shall be applied with the perennial mix. This shall be 
done when a quick growth establishment is necessary. 
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E. Develop seed mixture from the following guidelines. Choose a minimum of 
five grass species from the list. Should wildflowers be included in the mix, use a 
ratio of 80 to 90 percent grasses and 10 to 20 percent wildflowers. Choose three 
to five species from the forb and wildflowers list. These species are applicable 
for both undeveloped and urban-interface areas. All seeding operations must 
include fertilizer. The seed dealer may premix the seed. 

1. Pre-mixed Sources: 

a. Plants of the Southwest, "Dryland Blend;" 
b. Granite Seed, "CGRP Mix;" and 
c. Curtis & Curtis Inc, "Homesteaders Choice Mix" or "Santa Fe Trail Mix." 

Native Perennial Mix 

Common Name Scientific Name % of Mix 

Grasses 

Blue grama* Boute/oua graci/is 5 to 10 

Galleta grass* Hilaria jamesii 5 to 10 

Mutton grass Poa fendleriana 10 to15 

Sideoats grama* Boute/oua curtipendula 10 to15 

Arizona fescue t Festuca arizonica 10 to 15 

Prairie junegrasst Koe/eria macrantha 5 to 10 

Bottlebrush squirreltail* Elymus e/ymoides 15 to 20 

Little bluestem t Schizachyrium 10 to 15 
scoparium 

Indian ricegrass* Oryzopsis hymenoides 10 to 15 

Mountain bromet Bormus marginatus 10 to 15 

Sand dropseed* Sporobo/us cryptandrus 1 to 8 

Thickspike wheatgrass Agropyron 20 to 25 
dasystachyum 

Needle and Thread grass* Stipa comata 5 to 10 

New Mexico needlegrass* Stipa neomexicana 10 to 15 

Sheep fescue Festuca ovina 10 to 15 

Smooth Brome Bromus inermis 15 to 20 

Stream Bank Wheatgrass Elymus /anceolatus ssp. 20 to 25 
psammophilus 

Forbs/ Wildflowers 

Firewheel Gaillardia pu/chella 2 

Evening primrose Oenothera caespitosa 1 

Gooseberry leaf Sphaera/cea 1.5 
globemallow grossulariafolia 

Scarlet gilia /pomopsis aggregata 1 

Plains aster Aster biglovii 1 

Western yarrow Achillea millifo/ium 1/2 

Fringed sage Artemisia frigida 1 
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Native Perennial Mix 

Common Name Scientific Name % of Mix 

Blue flax Unum perenne lewisii 4 

Scarlet bulgier Penstemon barbatus 2 

Palmer penstemon Penstemon pa/merii 2 

Prairie coneflower Ratibida co/umnifera 1 

Showy golden-eye Heliomerus multiflora 1 

Purple geranium Geranium caespitosum 5 
*Species particularly suited for especially dry sites. 
tspecies particularly suited for higher elevations (above 7,000 ft) . 

2.3 STRAW MULCH 

A. Straw shall be stalks from oats, wheat, rye, barley, or rice that are free from 
noxious weeds, mold, or other objectionable material. At least 65 percent of the 
herbage by weight of each bale of straw shall be 10 in. in length or longer. 
Rotted, brittle or molded straw is not acceptable. Straw from introduced grasses 
is acceptable if cut prior to seed formation . 

2.4 HYDRAULIC MULCH/TACKIFIER 

A. Provide mulch material consisting of 100 percent virgin wood fibers 
manufactured expressly from whole wood chips, such as Eco-Fibre, Conwed, 
etc. Process chips in such a manner as to contain no growth or germination 
inhibiting factors. Do not produce fiber from recycled material such as sawdust, 
paper, cardboard, or residue from pulp and paper plants. Provide materials free 
from contaminants such as lead paint, varnish or other metal contaminants. 
Hydraulic mulch shall contain non-toxic dye to assist in visually determining even 
distribution. Mulch material shall meet the following specifications: 

Section Parameter Value 

pH at 3 percent consistency 4.5 +/- 0.5 

Ash content 0.8% +/- 0.2% 

Moisture holding capacity 1250 (grams water/100 grams 
oven dry fiber) 

Moisture content 12% +/- 3% 0fVet weight basis) 

B. Combine mulch with an organic plantago based tackifier, such as M-binder, etc., 
that has no growth or germination inhibiting factors and is nontoxic. Apply the 
uniform mixture to the seeded area. 

C. Bagged mulch/tackifier mix that is homogenous within the unit package may also 
be used. Tackifier shall adhere to the fibers during manufacturing to prevent 
separation during shipment and to avoid chemical agglomeration during mixing in 
the hydraulic mulching equipment. 

2.5 BONDED FIBER MATRIX 

A. Provide Bonded Fiber Matrix (BFM) composed of natural color, long strand wood 
fiber, produced by therm-mechanical defribration of wood chips and joined 
together by a high strength non-toxic adhesive, such as Eco-Ageis, etc. The 
product shall be composed of 90 percent wood fiber, 9 percent blended 
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hydrocolloid-based binder, and 1 percent mineral activators, all by total weight. 
The BFM shall be 100 percent biodegradable and non-toxic to fish and wildlife, 
and it shall not contain any synthetic fibers. 

2.6 FLEXIBLE GROWTH AND FLEXIBLE CONTROL MEDIUMS 

A. Provide Flexible Growth Medium (FGM) such as Flexterra™/CocoFlex ET™ or a 
Flexible Control Medium (FCM) such as EcoFlex™ composed of longstrand, 
thermally processed wood fibers, crimped, interlocking fibers and performance 
enhancing additives. The FGM or FCM requires no curing period and upon 
application forms an intimate bond with the soil surface to create a continuous, 
porous, absorbent and flexible erosion resistant blanket that allows for rapid 
germination and accelerated plant growth. 

B. The FGM or FCM™ shall be hydraulically applied to the soil as a viscous 
mixture, creating a continuous 3-c:limensional blanket that adheres to the soil 
surface. Upon drying, the matrix shall form a high-strength, porous and erosion
resistant mat that shall not inhibit the germination and growth of plants in and 
beneath the layer. The matrix shall retain its form despite re-wetting. T he 
FCM™ shall be 100 percent biodegradable over time, non-toxic to fish and 
wildlife, and it shall not contain any non-photo-degradable synthetic fibers. 

2. 7 ROLLED EROSION CONTROL PRODUCTS 

A. For all non-channel applications provide the following: 

1. Slopes less than 2:1: 

Straw/ coir blend 
blankets 

A machine produced straw /coir fiber erosion control 
blanket using 70 percent straw /30 percent coir fibers 
sewn into a heavy weight photo degradable top net and 
a medium weight photo degradable bottom net. 
Minimum weight of blanket 0.7 lb/yd2

, such as Greenfix 
America CFS072R, etc. 

2. Slopes 2: 1 and greater: 

Permanent turf A machine-produced mat of 100 percent UV stable 
reinforcement mat polypropylene fiber. The matting shall be of consistent 

thickness with synthetic fibers evenly distributed over the 
entire area of the mat. The matting shall be covered on 
the top with black heavyweight UV stabilized 
polypropylene netting having ultraviolet additives to 
prevent breakdown and an approximate 0.50 by 0.50 in. 
(1 .27 by 1.27 cm) mesh size. The bottom net shall also 
be UV stabilized polypropylene, with a 0.625 by 0.625 in. 
(1.57 by 1.57 cm) mesh size. The matting shall be sewn 
together on 1.50 in. (3.81 cm) centers with UV stabilized 
polypropylene thread, such as North American Green 
P300 or Greenfix America CFG 2000 
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8. For all channel applications provide the following: 

1. For channels subject to flow producing an unvegetated shear stress of 
3 lb/ft2 or less and a vegetated shear stress of 8 lb/ft2 or less: 

Permanent 
composite turf 
reinforcement mat 
(C-TRM) 

A machine-produced composite turf reinforcement mat 
comprised of a 100 percent UV stabilized polypropylene 
fiber matrix incorporated into a permanent 3-dimensional 
turf reinforcement matting. The matting shall be of 
consistent thickness with synthetic fibers evenly 
distributed over the entire area of the mat. The matting 
shall be covered on the top with black heavyweight UV 
stabilized polypropylene netting having ultraviolet 
additives to prevent breakdown and an approximate 
0.50 by 0.50 in. (1.27 by 1.27 cm) mesh size 
The bottom net shall also be UV stabilized 
polypropylene, with a 0.625 by 0.625 in. (1.57 by 
1.57 cm) mesh size. The matting shall be sewn together 
on 1.50 in. (3.81 cm) centers with UV stabilized 
polypropylene thread to form a permanent 3-dimensional 
turf reinforcement matting, such as North American 
Green P300. 

2. For channels subject to flow producing an unvegetated shear stress of 
4 lb/ft2 or greater and a vegetated shear stress of 12 lb/ft2 or less: 

Permanent 
composite turf 
reinforcement mat 
(C-TRM) 

A machine-produced composite turf reinforcement mat 
comprised of a 100 percent coconut fiber matrix or a 
100 percent polypropylene fiber matrix incorporated into 
permanent 3-dimensional turf reinforcement matting. 
The matrix shall be evenly distributed across the entire 
width of the matting and stitch bonded between a super 
heavy duty UV stabilized bottom net with 0.50 by 0.50 in. 
(1 .27 by 1.27 cm) openings, an ultra-heavy duty UV 
stabilized, dramatically corrugated (crimped) 
intermediate netting with 0.50 by 0.50 in. (1.27 by 
1.27 cm) openings, and covered by a super heavy duty 
UV stabilized top net with 0.50 by 0.50 in. (1.27 by 
1.27 cm) openings. The corrugated netting shall form 
prominent closely spaced ridges across the entire width 
of the mat. The three nettings shall be stitched together 
on 1.50 in. (3.81 cm) centers with UV stabilized 
polypropylene thread to form a permanent 3-dimensional 
turf reinforcement matting, such as North American 
Green C350 or P550. 

C. Staples: LI-shaped, 11 gauge or heavier steel wire, minimum leg length of 6 in. 
after bending, with a throat approximately 2 in. wide. 

2.8 AMENDMENTS I SOIL ADDITIONS 

A. Fertilizer: Apply slow-release organic fertilizers such as Biosol Mix, Biosol, Gro
Power, Osmocote, or approved equal to minimize deficiencies of the topsoil. 
Micronizing fertilizer is acceptable for use in the spring and summer months. All 
seeding operations must include fertilizer. 
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B. Water: Clean, fresh, and free of substances or matter that could inhibit vigorous 
growth. 

C. Sand: Clean, washed, and free of toxic materials. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Preparation of the Seedbed: 

1. Prepare seedbed to a maximum depth of 4 in. by tilling with a disc, 
harrow or chiseling tool. Uproot all competitive vegetation during 
seedbed preparation and work soil uniformly, leaving surface rough to 
reduce surface erosion and to retain water runoff. Remove large clods 
and stones, or other foreign material that would interfere with seeding 
equipment and erosion control blankets. 

2. Perform tillage across slope and along the contour adequately break up 
soil. Do not till up and down slopes, as this will create excessive surface 
erosion problems. 

3. Do not do work when moisture content of soil is unfavorable or ground is 
otherwise in a non-tillable condition. 

4. To minimize dust problems for adjoining areas, when wind speeds are 
over 1 O mph, dust control measures shall be implemented. 

5. The extent of seedbed preparation shall not exceed the area on which the 
entire seeding operation can be accomplished within a one week period. 

B. Soil Amendments/Additions: Uniformly apply slow release organic fertilizer to 
prepared seedbed in accordance with manufacturer recommended rates. 

C. Prepare seedbed again if prior to seeding rain or some other factor has affected 
the prepared surfaces and will prevent seeding to the proper depth. 

D. If cover crop has been established in area to be seeded, mow cover crop early in 
growing season before cover crop is ready to drop seeds. 

3.2 APPLICATION OF SEED 

A. General: 

1. Avoid seeding between October 1 and April 15. Provide for temporary 
soil stabilization measures between these dates. Do not seed during 
windy weather, or when topsoil is dry, saturated or frozen. 

2. Equip seed boxes used for drill and broadcast seeding with an agitator. 

3. To prevent stratification of seed mix, do not run seed box agitators while 
seeding is not being performed. 

4. If seed mix is transported to site in a seed box or other equipment that 
subjects mix to shaking or similar movement that has the potential to 
cause stratification, remix seed prior to application. 

5. Seeding equipment shall be calibrated as appropriate to distribute seed at 
the specified rates. 
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6. Unless otherwise shown on Drawings, seed areas disturbed by or 
denuded by construction operations or erosion. 

7. Use markers to ensure that no gaps will exist between passes of seeding 
equipment. 

8. If cover crop has been established, mow the crop and drill seed perennial 
seed mix into the crop stubble. 

B. Drill Seeding: When drill seeding, plant seed mix at a rate of 30 to 35 PLS lb/acre. 
Uniformly apply prescribed mix over area to be seeded as follows: 

1. Accomplish seeding operations, where practical, by drilling in a direction 
across slope and along the contour. 

2. Plant seeds approximately 1/4 in. deep. 

3. Do not exceed 4 in. distance between drilled furrows. If furrow openers 
on drill exceed 4 in., drill area twice to obtain a 4-in. distance between 
furrows. 

4. Seed with grass wheels, rate control attachments, seed boxes with 
agitators, and separate boxes for small seed. 

5. Once seed is applied, apply full complement of mulch. This shall allow 
seed to be in good contact with soil surface and not suspended in mulch 
matrix. 

6. Prohibit vehicles from traveling over the seeded areas. 

C. Broadcast Seeding: When broadcast seeding, plant seed mix at a rate of 32 to 
37 PLS lb/acre. 

1. Where it is not practical to accomplish seeding by drilling, mechanically 
broadcast seed by use of a hydraulic mulch slurry blower, rotary 
spreader, or a seeder box with a gear feed mechanism. If seeding is 
done with a slurry blower, use highest pressure and smallest nozzle 
opening that will accommodate the seed. 

2. Immediately following seeding operation, thoroughly rake seedbed to 
provide approximately 1/4 in. of soil cover over of the seed. 

3. If hydraulically applying mulch as part of the broadcast seeding process, 
use a 2-step process. Apply seed with a tracer. Once seed is applied, 
apply full complement of mulch. This shall allow seed to be in good 
contact with soil surface and not suspended in mulch matrix. 

4. Prohibit vehicles from traveling over the seeded areas. 

3.3 STRAW MULCH: SLOPES FLATTER THAN 3:1, NON-IRRIGATED PROJECTS 

A. Apply straw mulch at a minimum rate of 1.5 tons/acre of air-dry material. Spread 
straw mulch uniformly over area either by hand or with a mechanical mulch 
spreader to achieve 80 percent ground cover. When spread by hand, tear bales 
of straw apart and fluff before spreading. Depth of applied straw mulch shall not 
exceed 3 in. Do not mulch when wind velocity exceeds 10 mph. 

B. Straw mulch shall only be used where use of crimping equipment is practical. 
Place mulch in manner noted above and anchor the straw into the soil to a 
minimum depth of 2 in. and not to exceed 3 in. Use a crimper or heavy disc such 
as a mulch tiller, with flat serrated discs at least 1/4 in . in thickness, having dull 
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edges, and spaced no more than 9 in. apart. Provide discs of sufficient diameter 
to prevent frame of equipment from dragging the mulch. Where practical, 
perform crimping in 2 (opposite) directions. Do not use Sheep's Foot Rollers, 
heavy equipment tracks, and standard disc cultivators for crimping. 

C. If straw mulched areas cannot be anchored by crimping, use hydraulic mulch 
wood fibers with tackifier. Mix slurry in a tank with an agitation system and spray 
under pressure uniformly over the soil surface. Keep all materials in uniform 
suspension throughout the mixing and suspension cycle when using hydraulic 
mulching equipment. Mix 100 lb. of wood fiber with a minimum 150 to 200 lb of 
tackifier to anchor straw mulch. Apply mixture at a rate of 250 to 300 lb/acre. 

D. Use both horizontal and vertical movements in the applicator to achieve an even 
application of the slurry material. 

3.4 HYDRAULIC MULCHING/TACKIFIER: SLOPES FLATTER THAN 2:1, 
IRRIGATED PROJECTS 

A. Mix slurry in a tank with an agitation system and spray, under pressure, uniformly 
over soil surface. Apply mulch evenly across landscape at a rate of 2,000 lb/acre. 

B. Use both horizontal and vertical movements in applicator to achieve an even 
application of slurry material. Keep all materials in uniform suspension 
throughout mixing and suspension cycle when using hydraulic mulching 
equipment. 

C. When using plantago based tackifier as mulch, apply tackifier at a rate of 150 lb/acre. 

D. Prohibit foot/vehicle traffic from hydraulically mulched areas. 

3.5 BONDED FIBER MATRIX (BFM): SLOPES 2:1 AND STEEPER, IRRIGATED AND 
NON-IRRIGATED PROJECTS 

A. Hydraulically apply BFM over seeded area (or apply seed with a tracer amount, 
200 to 300 lb/acre) in accordance with manufacturer's specified procedures. 
Hydraulically apply BFM as a viscous mixture to form a continuous, porous and 
erosion resistant mat. Upon drying, matrix shall not inhibit germination and 
growth of plants in and beneath the layer. Matrix shall retain its form despite re
wetting. 

B. Apply matrix uniformly across area and apply in multiple directions to ensure a 
100 percent soil surface coverage. 

C. Apply at a rate of approximately 3,500 lb/acre in a manner that achieves uniform 
coverage of all exposed soils. 

D. Prohibit vehicle traffic on hydraulic BFM applications. 

3.6 FLEXIBLE GROWTH MEDIUM (FGM) AND FLEXIBLE CONTROL MEDIUM (FCM): 
SLOPES 3:1 AND STEEPER, IRRIGATED AND NON-IRRIGATED PROJECTS 

A. For maximum performance, apply FGM or FCM in a two-step process: 

1. Step One: Mix and apply seed and soil amendments with small amount 
of FGM for visual metering. 

2. Step Two: Mix and apply FGM at a rate of 50 lb per 125 gallons 
(23 kg/475 L) of water over freshly seeded surfaces. Confirm loading 
rates with equipment manufacturer. Do not leave seeded surfaces 
unprotected, especially if precipitation is imminent. 
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B. Mixing: A mechanically agitated hydraulic-application machine is recommended: 

1. Fill tank to middle of agitator shaft or tank about 1 /3 full of water. Turn on 
pump to wet or purge lines. Begin agitating. Keep adding water slowly 
while adding the FGM at a steady rate. 

2. Consult application and loading charts to determine number of bags to be 
added. Mix at a rate of 50 lb of FSM per 125 gallons (23 kg/475 L). 
Contact equipment manufacturer to confirm optimum FGM mixing rates. 

3. All FGM should be loaded when the tank is approximately 3/4 full. 

4. Fertilizer should be added once the tank is nearly full. 

5. Before applying, mix the slurry for at least 10 minutes after adding the last 
amount of FGM. This is very important to fully activate the bonding 
additives and to attain proper viscosity. 

6. Tum off re-circulation valve to minimize potential for air entrainment within 
the slurry. 

C. Application: Use a fan-type nozzle (SO-degree tip) whenever possible for best 
soil surface coverage. Apply FGM from opposing directions to soil surface, 
reducing the "shadow effect" and assuring a minimum of 95 percent of soil 
surface coverage. Slope interruption devices or water diversion techniques are 
recommended when slope lengths exceed 100 ft (30 m). Install materials at the 
following minimum application rates: 

Condition English Si 

s 3H to 1V 3,000 lb/acre 3,400 kg/ha 

>3H to 1V ands 2H to 1V 3,500 lb/acre 3,900 kg/ha 

>2H to 1V ands 1H to 1V 4,000 lb/acre 4,500 kg/ha 

>1Hto1V 4,500 lb/acre 5, 100 kg/ha 

Below ECB or TRM 1,500 lb/acre 1,700 kg/ha 

As infill for TRM 3,500 lb/acre 3,900 kg/ha 

Material should not be applied in channels, swales or other areas where 
concentrated flows are anticipated, unless installed in conjunction with a 
temporary erosion control blanket or non-degradable turf reinforcement mat. 
After application, thoroughly flush the tank, pumps and hoses to remove all FGM 
material. Wash all material from the exterior of the machine and remove any 
slurry spills. FGM will be more difficult to remove once it dries. 

3. 7 EROSION CONTROL BLANKET: SLOPES 2: 1 AND FLATTER, IRRIGATED AND 
NON-IRRIGATED PROJECTS 

A. Place blankets over native grass seeding immediately following the 
raking/chaining operation. 

B. When using single netted products for 3: 1 or flatter slopes, place blanket with 
netting on top and the wood/ straw fibers in contact with soil over entire seeded 
area. 
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C. For slope installations, the following guidelines shall be used: 

1. Upslope Anchor - utilize one of the methods detailed below for initial 
anchoring of Rolled Erosion Control Products (RECP): 

a. Staples: Install the RECP 3 ft (900 mm) beyond the shoulder of 
the slope onto flat final grade. Secure roll end with a single row of 
stakes/staples on 1 ft (300-mm) centers. 

b. Anchor Trench: Excavate a 6 in. by 6 in. (150 mm by 150 mm) 
anchor trench. Extend the upslope terminal end of the RECP 3 ft 
(900 mm) past the anchor trench. Use stakes or staples to fasten 
the product into the bottom of the anchor trench on 1 ft (300 mm) 
centers. Backfill the trench and compact the soil into the anchor 
trench. 

c. Unroll blanket downslope in direction of water flow. 

d. Overlap edges of adjacent parallel rolls 2 to 4 in. and staple every 
3 ft. 

e. When blankets are spliced, place blankets end over end (shingle 
style) with 6-in. overlap. Staple through overlapped area, 
approximately 12 in. apart. 

f. Lay blankets loosely and maintain direct contact with soil. Do not 
place over protruding objects; rocks, grass, etc. 

g. Wire staple blankets sufficiently to anchor blanket and maintain 
blanket contact with soil per manufacturer's instructions. 

2. Seams - utilize one of the methods detailed below for seaming of RECP: 

a. Adjacent Seams: Overlap edges of adjacent RECP by 2 to 4 in. 
(50 to 100 mm) or by abutting products as defined by 
manufacturer. Use a sufficient number of stakes or staples to 
prevent seam or abutted rolls from separating. 

b. Consecutive Rolls: Shingle and overlap consecutive rolls 2 to 6 
in. (50 to 150 mm) in the direction of flow. Secure staples through 
seam at 1 ft (300 mm) intervals. 

c. Check Seam. Construct a stake/staple check seam along the top 
edge of RECP for slope application and at specified intervals in a 
channel by installing two staggered rows of stakes/staples 4 in. 
(100 mm) apart on 4 in. (100 mm) centers. 

d. Slope Interruption Check Slot: Excavate a trench measuring 6 in. 
wide by 6 in. deep (150 by 150 mm). Secure product to the 
bottom of the trench. Fold product over upslope material and fill 
and compact the trench on the downslope side of check slot and 
seed fill. Continue rolling material downslope over trench. 

3. Terminal Ends - utilize one of the methods detailed below for all terminal 
ends of RECPs: 

a. Staples: Install the RECP 3 ft (900 mm) beyond the end of the 
channel and secure end with a single row of stakes/staples on 1 ft 
(300-mm) centers. Stakes/staples for securing RECP to the soil is 
typically 6 in. (150 mm) long. 
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b. Anchor Trench: Excavate a 6 in. by 6 in. (150 mm by 150 mm) 
anchor trench . Extend the terminal end of the RECP 3 ft (900 
mm) past the anchor trench . Use stakes or staples to fasten the 
product into the bottom of the anchor trench on 1 ft (300 mm) 
centers. Backfill the trench and compact the soil into the anchor 
trench. Apply seed and any necessary soil amendments to the 
compacted soil and cover with remaining 1 ft (300 mm) terminal 
end of the RECP. Secure terminal end of RECP with a single row 
of stakes or staples on 1 ft (300 mm) centers. 

D. Check Slot: Construct a stake/staple check slot along the terminal end of the 
RECP by installing two rows of staggered stakes/staples 4 in. (100 mm) apart on 
4 in . (100 mm) centers. 

E. Do not use blankets on undisturbed, natural tuff slopes. Use hydraulic mulching 
on tuff slopes. 

3.8 WATERING 

A Where temporary watering is required for seeded areas, provide temporary water 
system which may be a sprinkler system, or a water truck with a spray boom or 
any other method satisfactory to distribute a uniform coverage of clean water 
(free of oil, acid, salt or other substances harmful to plants) to previously seeded 
and mulched areas. 

B. If a temporary sprinkler system is used, keep all pipe connections tight to avoid 
leakage and loss of water, and to prevent washing or erosion of growing areas. 
Maintain sprinklers in proper working order during watering. 

C. Do not drive trucks with spray systems on seeded areas and ensure water force 
does not cause movement of mulch or seed on the ground. 

3.9 MAINTENANCE 

A. Begin maintenance immediately after planting. Keep re-vegetated areas free of 
noxious weeds. 

B. Maintain seeded areas for not less than 60 days after final acceptance of work 
and longer as required to achieve final stabilization as described in 
Paragraph 3.11 of this section . 

C. Reseed void areas greater than 6 ft2 or repetitive voids greater than 2 ft2 

amounting to more than 1 O percent of any area that appears the growing season 
following installation. 

3.10 CLEANUP AND PROTECTION 

A After completion of work, clear site of excess soil, waste material, debris and 
objects that may hinder maintenance and detract from neat appearance of site. 

B. Protect seeded areas, work and materials from damage due to vehicles, 
pedestrians, and operations by other subcontractors. Maintain protection during 
installation and maintenance periods. Treat, repair or replace damaged work as 
directed. 

C. Upon completion of all seeding operations, clean the portion of the project site 
used for storing materials and equipment of all debris. Remove all superfluous 
materials and equipment from the project site. Sweep walks and pavement clean 
upon completion of work in this section. 
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3.11 ACCEPTANCE 

A. Seeded areas will be reviewed for acceptance by LANL when final stabilization 
has been achieved. Final stabilization is defined as "All soil disturbing activities 
at the site have been completed and a uniform (e.g., evenly distributed, without 
large bare areas) perennial vegetative cover with a density of 70 percent of the 
native background vegetative cover for the area has been established on all 
unpaved areas and areas not covered by permanent structures, or equivalent 
permanent stabilization measures (such as the use of riprap, gabions, or 
geotextiles) have been employed." Stabilization shall be in conformance with the 
Storm Water Pollution Prevention Plan (SWPPP), as applicable. 

8. In the event that all other work required by the Subcontract is completed before 
final stabilization is achieved or because seasonal limitations prevent seeding, 
partial acceptance of the work shall be made with final acceptance delayed until 
satisfactory vegetative growth has been established. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 32 9219 Rev. 3, dated 
December 23, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 33 0513 

MANHOLES AND STRUCTURES 

A. Precast concrete manhole sections and manhole frame and cover castings for 
use in sanitary sewer and storm water systems. 

B. Precast concrete or fiberglass or (HOPE) polyethylene septic and holding tank 
sections, access frames and covers, and monitoring systems for use in sanitary 
sewer systems. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 03 3053, "Miscellaneous Cast-In-Place Concrete." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. LANL Utilities and Institutional Group (U&I) will tie into existing systems which 
include sanitary sewer lines, lift stations, and sewer manholes. 

B. LANL Subcontract Technical Representative (STR) will coordinate required 
inspections and tie-ins. 

C. LANL STR will coordinate through LANL Water Quality Group (ENV-RCRA) for 
inspection of septic tank and holding tank for compliance by New Mexico 
Environmental Department (NMED). 

1.5 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Certifications: Furnish copies of materials certificates certifying that each 
material item complies with, or exceeds, specified requirements. 

2. NMED approved septic tank list certification number. 

3. Submit manhole exfiltration test results within 5 working days of 
successful test. 

PART 2 PRODUCTS 

2.1 SUBSTITUTION LIMITATIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 
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2.2 MATERIALS 

A. Provide precast concrete manhole sections (base barrel sections, risers and 
conical/eccentric tops, flat slab tops, grade rings, etc.) per ASTM C 478. 
Approved precast concrete septic tanks per ASTM C 1227. 

1. Concrete: Compressive strength of 4,000 psi for 28 days. 

2. Sanitary Sewer Manhole: Diameter furnished is dependent on depth, 
pipe size, number of inlet pipes, and if drop manhole. 

3. Polyethylene/fiberglass tanks: Tanks shall have side reinforcements 
specifically designed to withstand the stress, when empty, from soil and 
surcharge loadings. 

B. Manhole Frame and Cover 

1. Provide castings true to patterns in form and dimension, and free from 
pouring faults, sponginess, cracks, blowholes, or other defects in 
locations affecting their strength and value for the service intended. 
Provide castings with fillets at angles with sharp and true risers. 

2. Provide castings conforming to ASTM A 48, Class 308. 

a. Machine or grind bearing surfaces of the frames and covers to 
furnish a uniform, flat, non-rocking seat for the cover on the frame. 

b. Provide cover with the word "Sewer" cast on the sewer manhole 
cover. 

c. Provide cover with the word "Storm Drain" cast on the storm water 
manhole cover. 

C. Sealing Gasket (precast manhole or tank sections): Mastic Gasket as 
manufactured by RAM-NEK or Kent Seal. 

D. Pipe Waterstop: Provide waterstop grouting ring for watertight connection 
between manhole wall and pipe, resilient rubber with stainless steel bands. 
Conform to physical property requirements of ASTM C 923 and ASTM C 1478. 
Manufacturer: Trelleborg - NPC - Waterstop Grouting Ring with NPC -
Corrugated Pipe Adapter as applicable. 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Compact soil foundations for manhole base or tanks to a density of 95 percent of 
the maximum density per ASTM D 1557. Compaction shall be minimum 1 ft 
beyond perimeter of concrete base and shall be a minimum of 1 ft in depth. 

B. Invert elevation of pipes entering or exiting manhole or tanks and interior inverts 
shall not vary more than 0.05 ft from the elevations shown on the drawings. 

C. Use concrete per Section 03 3053, "Miscellaneous Cast-In-Place Concrete," for 
formed-in-place foundations or bases, concrete shelves, and pipe supports. 

D. Depending on size of pipe, make connections to existing and new manholes by 
either core drilling through manhole wall (perform for new precast units), or 
carefully chipping wall segment. Take care to avoid unnecessary damage to 
manhole surfaces or walls . 
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E. Install waterstop grout ring before placing high strength, non-shrink grout around 
piping in concrete manhole or tank wall. Coat interior surface of concrete 
manhole or tank to provide watertight seal, exclude storm drain manhole. 

F. Piping connecting to a polyethylene/fiberglass tank shall of the same or 
compatible material as the tank. Connections shall be water proof and per tank 
manufacturer's instructions. 

G. Set the manhole level and plumb. 

3.2 MANHOLES 

A. The vertical riser sections of manhole may be of different dimensions in order 
that manholes of various depths can be readily assembled. 

B. Install circular precast manhole sections with sealing gasket to seal joints 
between sections. Clean joints prior to installation. Entire width of joint shall 
receive a layer of sealing gasket. 

C. Fill lifting holes and gaps at joints with a non-shrink grout. 

D. Precast concrete manhole bases may be used when approved by a LANL 
Utilities & Infrastructure Group wastewater system representative. If approved, it 
is with the understanding that placing the bases at the specified elevation, 
location, and alignment is the Subcontractor's responsibility. 

3.3 GRADE RINGS 

A. Use mastic and/or grout to lay grade rings to provide watertight seal and for the 
prevention of displacement of rings. 

B. Grade rings shall remain plumb and vertically aligned during backfilling and 
paving operations. 

3.4 MANHOLE FRAME AND COVER 

A. Provide ductile iron castings as shown on the drawings and as specified herein. 
The castings shall include manhole frames and covers. 

B. Seal between grade ring and frame with mastic and/or grout to provide watertight 
seal and for the prevention of displacement of rings and frame. 

3.5 TESTING OF SEWER MANHOLES 

A. Test sanitary sewer manholes for leakage by a water exfiltration test. Submit test 
reports to the LANL STR. Perform test prior to backfilling around manhole and 
prior to placement of manhole frame and cover. Properly plug inlet and outlet 
lines and fill and seal lift holes and barrel joints as specified. In lieu of water 
exfiltration testing the manhole interior can be coated with a two part, high build 
epoxy lining with 100% solids by volume. Material shall have chemical 
resistance and be designed as a structural lining for manholes and vessels in 
wastewater facilities. Preparation of surface and application of product shall be 
per the manufacturer's instructions. If manhole(s) fail two exfiltration tests, the 
manhole(s) shall be spraylined to specifications. 

1. Manufacturer: Raven Lining Systems. 

B. Furnish all materials and equipment necessary to perform test and conduct test 
in the presence of the LANL Inspector. Allow a stabilization period of 1 hour for 
absorption, after which, refill manhole as necessary before starting test. Perform 
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test for a period of 2 hours, after which refill manhole, measuring necessary 
quantity of water. The difference in water surface elevation from original to final 
level shall be measured and converted to gallons per hour lost through manhole 
leakage. An allowable leakage is allowed and is represented by the following 
formula: 

where, 

V = 0.20 DHT 

V = Allowable loss in gallons; 
D = Manhole diameter in feet; 
H = Initial depth of water to invert in feet; and 
T = Duration of test in hours. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 33 0513, Rev. 5, dated 
February 24, 2011. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Manholes and Structures 
33 0513-4 

11415 



PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 33 1000 

WATER UTILITIES 

A. Site water distribution piping system (potable and fire water) beyond the building wall. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 01 4444, "Offsite Welding & Joining Requirements." 

D. Section 01 4455, "Onsite Welding & Joining Requirements." 

E. Section 22 0813, "Testing Piping Systems." 

F. Section 22 0816, "Disinfection of Potable Water Piping." 

G. Section 22 0554, "Identification for Plumbing, HVAC, and Fire Piping and 
Equipment." 

H. Section 31 2000, "Earth Moving." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. LANL Utilities and Institutional Group (U&I) will perform final tie-in into existing 
water piping systems. 

1.5 LANL-FURNISHED AND INSTALLED EQUIPMENT 

A. LANL will furnish and install post indicator valve padlocks. 

1.6 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog data on pipe materials, pipe fittings, valves, and accessories and 
directional drilling pull (weak link) device and casing seals. 

2. Installation instructions for valves and accessories. 

3. Existing system pressure calculations to support new water pipe design 
and selection. 

4. Certification of welders and qualified welding procedure per LAN L's 
Welding Program Engineering Standards Manual (ESM) (ISO 341-2 and 
PD342, Chapter 13, 'Welding, Joining, & NOE"). 

5. Submittals for the Horizontal Direction Drilling. 

6. Tracing wire continuity test report. 

7. Catalog data on identification tape and tracing wire. 
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1.7 QUALITY ASSURANCE 

A. Welders Certifications and Qualified Procedure Standards 

1. On-site welding and joining shall comply with LANL's ESM Chapter 13 
and Section 01 4455, "Onsite Welding & Joining Requirements." 

a. Use LANL Welding Procedures. 

b. Welders shall be qualified at LANL by LANL. 

2. Off-site welding and joining shall comply with LANL's ESM Chapter 13 
and Section 01 4444, "Offsite Welding & Joining Requirements." 

3. Plastic Pipe: ASTM D 2657 and ASTM D 3261 and pipe manufacturer's 
heat fusion qualification guide. Training in the making of heat fusion 
joints shall be per the manufacturers recommended procedure. 

4. Weld Inspection: Comply with LANL's ESM Chapter 13 for PE pipe. 

B. LANL STR shall submit the material and accessory catalog data, certified 
material inspection report for steel pipe, and certification of welders and qualified 
welding procedure to the LANL U&I gas system engineer and the LANL 
construction inspector for verification of construction items and certifications 
during field quality assurance. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 WATER BEYOND BUILDING WALL 

A. Ductile Iron Pipe: AWWA C151. 

1. Joints: Bell and spigot, AWWA C111 rubber gaskets. 

2. Fittings: AWWA C110, Ductile-Iron or Gray-Iron, Class 350 or AWWA 
C153, Ductile-Iron Compact Fittings, Class 350. 

3. Pipe and Fittings: Cement mortar lined with bituminous outside coating. 

B. Copper Tubing: ASTM B 88, Type K, hard drawn or annealed. 

1. Joints: AWS A5.8, BCuP silver braze. 

2. Fittings: ANSl/ASME B16.22, wrought copper and copper alloy solder
joint. 

C. PVC Pipe: AWWA C900, DR18, pressure rating 150. 

1. Joints: Bell and spigot joint ASTM D 3139 rubber gaskets ASTM F 477. 

2. Fittings: AWWA C110, Ductile-Iron or Gray-Iron, Class 350 or AWWA 
C153, Ductile-Iron Compact Fittings, Class 350. 

D. Polyethylene Pipe and Fittings: AWWA C901 (3 in. or less) and AWWA C906 
and ASTM F 714 (4 to 63 in.), Class 150, pressure rating 150. 

1. Manufacturer: CP Chem Performance Pipe - Driscoplex 4100 FM, 
Ductile Iron Pipe Size. 
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2. Pipe: Polyethylene, high density, AWWA (C901), (C906), PPl-PE4710, 
cell classification number PE 445574C per ASTM D 3350. Certifications 
by Factory Mutual Approvals (FMA) Class Number 1613 and National 
Sanitation Foundation (NSF). 

3. Fittings: Polyethylene, high density, AWWA (C901 ), (C906), 
ASTM D 3261, PPl-PE4710, cell classification number PE 445574C per 
ASTM D 3350. Certifications by Factory Mutual System approvals (FM) 
and National Sanitation Foundation (NSF). The pipe manufacturer shall 
supply fittings and adapters. 

4. Joints: Heat fusion per ASTM D 2657 and manufacturer's written 
instruction. 

2.3 FLANGES, UNIONS, AND COUPLINGS 

A. Copper Tubing: 

1. Class 150 bronze unions with soldered joints. 

B. Mechanical or Push-On Type Pipe, and Fittings Below Grade. 

1. UL-listed or FM-approved. 

2. Ductile Iron Pipe: Megalug Series 1100, malleable/ductile iron joint 
retainer/restraint gland with polymer, epoxy or bituminous outside coating 
and 1/2 in. minimum diameter asphalt coated tie rods. 

3. PVC Pipe: for ductile iron joint use a compression connection and 
restraint system or retainer/restraint gland, Mueller AquaGrip System, 
Megalug Series 2000PV. 

4. HOPE Pipe: for ductile iron joint use restraint devices designed to resist 
pull out forces. Internal pipe wall stiffeners must be used when 
restraining HOPE. Megalug Series 2000PV. 

C. High Density Polyethylene 

1. Flanges: Flanged joints shall be standard manufacturers flange adaptor 
that is butt fused to the pipe. Backup ring shall be ductile iron. Flange 
gaskets shall be installed. 

2. Transitions: MJ Adaptors shall be standard manufacturers adaptor that is 
butt fused to the pipe for connecting to mechanical joint pipe, fittings, and 
appurtenances. Manufacturers' complete assembly shall be supplied; 
including stainless steel stiffener, extended gland bolts and nuts, gland 
and gasket. 

2.4 VALVES, ABOVE GRADE 

A. Ball Valves up to 2 in.: 

1. Manufacturer: NIBCO, Series 585-70. 

2. MSS SP-110, 600 psi CWP, bronze, two piece body, chrome plated brass 
ball, full port, Teflon seats and stuffing box ring, blowout proof stem, lever 
handle, solder or threaded ends. 
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B. Butterfly Valves over 2 in.: 

1. Manufacturer: NIBCO, Series LO 2000. 

2. MSS SP-67, 200 psi CWP, ductile iron body, aluminum bronze disc, 
resilient replaceable EPDM seat, lug style, extended neck, lever handle, 
for use between ANSI Class 125/150 flanges. 

C. Globe Valves up to 2 in.: 

1. Manufacturer: NIBCO, Series 211. 

2. MSS SP-80, Class 125 bronze body, bronze trim, hand wheel, bronze 
disc, solder or threaded ends. 

D. Gate Valves up to 2 in.: 

1. Manufacturer: NIBCO, Series 111. 

2. MSS SP-80, Class 125 bronze body, bronze trim, rising stem, hand 
wheel, inside screw, solid wedge disc, solders or threaded ends. 

2.5 VALVES, BELOW GRADE 

A. Gate Valves less than 2 in.: 

1. Manufacturer: NIBCO, Series T-176-A. 

2. MSS SP-80, Class 300 bronze body, bronze trim, non-rising stem, hand 
wheel, inside screw, solid wedge disc, and threaded ends. 

B. Gate Valves 2 in. and over: 

1. Manufacturer: Mueller, No. A-2360-8, 2 through 3-in. threaded, 2-in. 
square wrench nut or No. A-2360-20 or A-2361-77 AquaGrip, 4 in. and 
larger, 2 in. square wrench nut. 

2. AWWA C509, UL listed or FM approved, Class 250, non-rising stem, 
open left, threaded inlet and threaded outlet or mechanical joint inlet and 
outlet with mechanical joint unassembled accessories or Mueller 
AquaGrip System. 

C. Tapping Valves: 

1. Manufacturer: Mueller, No. T-2360-16, No substitution. 

2. AWWA C509, UL listed or FM approved, Class 250, resilient wedge, non
rising stem, open left, ANSI Class 125/150 inlet flange, mechanical joint 
outlet with mechanical joint accessories, 4 in. and larger, 2 in. square 
wrench nut. 

D. Gate Valve (Post Indicator): 

1. Manufacturer: Mueller, No. P-2360-20 or P-2361-77 AquaGrip, No 
Substitution. 

2. AWWA C509, UL listed or FM approved, Class 250, non-rising stem with 
post indicator flange, open left, mechanical joint inlet and outlet with 
mechanical joint accessories or Mueller AquaGrip System. 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

Water Utilities 
33 1000-4 

1~419 



2.6 FIRE HYDRANTS 

A. Manufacturer: Mueller, Super Centurion 250, Style A423. No Substitution. 

B. UL listed or FM approved, dry barrel, 5-1/4-in. main valve opening, 3-way with 
4-1/2-in. pumper nozzle and two 2-1/2-in. hose nozzles, ground level break 
flange, and mechanical joint inlet connection or Mueller AquaGrip System. 
Hydrant factory painted yellow. 

2. 7 POST INDICATORS 

A. Manufacturer: Mueller, No. A20806. No Substitution. 

8. UL listed or FM approved, adjustable type, open left, complete with lower barrel 
sized for appropriate bury depth. 

2.8 SERVICE SADDLE 

A. Manufacturer: Mueller, DR 1A & S Series and DR2A & S Series for A-C and 
plastic. 

8. Ductile iron, stainless steel strap, iron pipe outlet thread, and o-ring gasket. 

C. Strap shape to be per manufacture recommendation for the existing pipe 
material. 

2.9 TAPPING SLEEVE 

A. Manufacturer: Romac Industries, No. FTS 419, No Substitution. 

8. Fabricated steel, ANSI Class 150 outlet flange, suitable for PVC, steel, ductile 
iron, and cast iron pipe, outlet flange size and sleeve O.D. to suit piping system, 
4 in. and larger. 

2.10 COUPLING 

A. Manufacturer: Dresser, Style 38 for steel pipe, and style 138 for cast iron pipe. 

8. Steel, size suitable for pipeline material and diameter. 

2.11 VALVE BOX 

A. Manufacturer: Tyler, Series 6860. 

8. Cast iron, 5-1/4-in. shaft, screw-type, lid marked "water". 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Do not install underground piping when bedding is wet or frozen. 

8. Verify that excavations are to required grade. 

3.2 PREPARATION 

A. Ream pipe and tube ends. Remove burrs. 

8. Remove scale and dirt on inside and outside of piping before assembly. 

C. Keep open ends of pipe free from scale and dirt. Whenever work is suspended 
during construction, or at the end of each workday, protect open ends with 
temporary plugs or caps. 
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3.3 PIPING TIE-IN 

A. Tie-in to existing piping systems will be performed by LANL U&I group. 
Excavation, backfill, and materials required for tie-in shall be provided by 
Subcontractor. The tie-in will be inspected by the LANL Subcontract Technical 
Representative (STR) and the LANL U&I Group water system representative. 

B. New tie-ins shall be a minimum size of 2 in. when tying into existing piping 
systems that are 4 in. and larger. If required, a pipe size reduction shall be made 
after the valve. 

C. New tie-ins to existing piping systems 4 in. and larger shall be made by using a 
tee cut into the existing pipe and a valve on the new service line. If the existing 
line cannot be removed from service a tapping tee and tapping valve can be 
used. 

D. Notify LANL STR at least 15 working days in advance to schedule tie-in. The 
LANL STR will notify LANL U&I group and, prior to doing so, the LANL STR will 
ensure materials required for tie-in are on site, service lines have been tested, 
material submittals and all test reports have been approved by LANL U&I Group, 
and bell hole is dug. 

3.4 BURIED PIPING 

A. Refer to drawings and Section 31 2000, "Earth Moving," for earth cover, bedding, 
tracer wire, wire continuity test, warning tape, documenting new or exposed 
existing utility location, etc., requirements. 

B. Minimum cover over pipe shall be 48 inches measured from finish grade to top of 
pipe. 

3.5 INSTALLATION 

A. Comply with Uniform Plumbing Code (IAMPO) and applicable AWWA 
publications. 

B. Provide non-conducting dielectric connections wherever jointing dissimilar 
metals. 

C. Route piping in a straight line, in an orderly manner, and maintain gradient. 

D. Set hydrants plumb and locate pumper nozzle perpendicular to and facing 
roadway. 

E. Install piping to allow for expansion and contraction without stressing pipe, joints, 
or connected equipment. 

F. Sleeve and caulk pipes penetrating exterior walls below grade to provide a 
waterproof installation. 

G. Disinfect water distribution system per Section 22 0816, "Disinfection of Potable 
Water Piping." 

H. Pressure test piping system per Section 22 0813, "Testing Piping Systems." 

I. Fire hydrants tied into a non-potable dedicated fire loop shall have the hydrant 
bonnet painted black, and labeled "Non-Potable Water, Do Not Drink" per 
Section 22 0554, "Identification for Plumbing, HVAC, and Fire Piping and 
Equipment." Refer to drawings for hydrant location. 
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J. Comply with AWWA M23, PVC Pipe Design Installation, for installation of PVC 
piping under roads. 

3.6 POLYETHYLENE PIPING INSTALLATION 

A. Lay coiled and small diameter piping on trench bottom in such a manner as to 
snake piping (''S" curves) in trench along the piping run. This will insure that 
sufficient piping material is available for expansion and contraction. Lay piping in 
trench and allow for temperature stabilization to minimize thermal expansion and 
contraction. 

B. Cold (field) bending allowable bend radius is determined by pipe diameter and 
dimension ratio. Minimum bend radius shall be per manufacturers written 
instructions. Bends shall not be made where fittings are in the bend. 

C. Provide minimum of 5 ft of cover over piping installed under any roadways and 
vehicle parking areas. 

D. Perform butt heat-fusion joining in accordance with ASTM D 2657 and the 
manufacturer's written instructions. See PART 1, Quality Assurance. 

E. Make connections to PE-to-DI or PVC pipe and mechanical connections, valves, 
and appurtenances with transition fittings that are butt fused onto the PE pipe. 
Provide complete assemblies and install per manufacturers written instruction. 

F. Thrust blocks and restraint shall be installed at tees and change in direction per 
the manufacturer's written instructions. 

3.7 HORIZONTAL DIRECTIONAL DRILLING 

A. Crossing of paved streets or roadways or other areas, if approved by LANL U&I 
group representative, may be accomplished by horizontal directional drilling 
(HOD), whenever practical. The HOD bore shall be kept to a maximum of 2 in. 
larger than the pipe. Care shall be exercised to ensure the paved surface is not 
damaged during the drilling operation. 

B. Top of HOD shall have a minimum below grade bury depth of 48 in. and a 
minimum bury depth of 60 in. below any paved surface. Depth shall not exceed 
excavation by standard, conventional means and shall be approved by LANL U&I 
group representative. 

C. When pulling in pipe the pulling force shall be monitored and kept below the 
Allowable Tensile Load (A TL) value of the pipe size and material per 
manufacturer's recommendation. Both pipe ends shall be monitored for 
continuous, smooth movement. Pulling load from the equipment shall be 
monitored and the pipe lead end shall be equipped with a weak link device to 
disengage at the ATL or below. Manufacturer's procedures and design 
parameters shall be followed, in addition to ASTM F 1962. 
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D. Polyethylene pipe shall extend 3-5 percent of the pulled-in length past the 
termination points to allow for contraction. Polyethylene pipe shall be allowed 
24 hours to recover from the pulling stress and contract to original pre-pull length 
and allowed to stabilize to buried soil temperature before final tie-ins are 
accomplished. A minimum of 5 ft of pipe shall extend beyond the drilling 
entrance/exit hole to allow for pipe damage assessment. Tracing wire shall be 
pulled in with the polyethylene pipe. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 33 1000, Rev. 4, dated 
February 24, 2011. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 33 3000 

SANITARY SEWERAGE UTILITIES 

A. Site piping, fittings, manholes, and accessories beyond 5 ft of building wall. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 01 4444, "Offsite Welding & Joining Requirements." 

D. Section 01 4455, "Onsite Welding & Joining Requirements." 

E. Section 03 3053, "Miscellaneous Cast-In-Place Concrete." 

F. Section 22 0813, "Testing Piping Systems." 

G. Section 31 2000, "Earth Moving." 

H. Section 33 0513, 'Manholes and Structures." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. Coordinate with the LANL Subcontractor Technical Representative (STR) for tie 
into existing systems which include sanitary sewer lines, septic tanks, treatment 
plants, lift stations, and manholes. Ties into existing systems shall be performed 
by LANL Utilities and Institutional Group (U&I). 

B. LANL STR will coordinate for inspection of the interior of new and existing 
sanitary sewer lines (accessible by camera) with video camera for piping integrity 
and proper installation both before tie-in and at turnover. 

C. Subcontractor Technical Representative {STR) will ensure that an approved 
WPF (Waste Profile Form) for all anticipated wastewater from all drains or 
buildings connected to the sanitary wastewater system has been completed by 
LANL Projects Manager and on file before scheduling tie-ins. Documentation 
shall be submitted to the LANL Utility & Infrastructure Group wastewater 
representative prior to utility tie-in. http://enterprise.lanl.gov/forms/1346.pdf 

D. STR will coordinate all required inspections and tie-ins. 

1.5 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog data on pipe materials, fittings and accessories, and casing 
seals. 

2. Certifications of welders qualified for heat fusion polyethylene joints. 

3. Tracing wire continuity test report. 
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1.6 QUALITY ASSURANCE 

A. Welders Certifications and Qualified Procedure Standards per Section 01 4455, 
"Onsite Welding & Joining Requirements." 

1. Plastic Pipe: Comply with LANL's Engineering Standards Manual (ESM) 
(ISO 341-2 and PD342, Chapter 13, "Welding, Joining, and NOE"), 49 
CFR 192.283, and 49 CFR 192.285. 

a. On-site and joining welding shall comply with LANL's ESM 
Chapter 13 and Section 01 4455, "Onsite Welding & Joining 
Requirements." 

1) Use LANL Welding Procedures. 

2) Welders shall be qualified at LANL by LANL. 

b. Off-site welding and joining shall comply with LANL's ESM 
Chapter 13 and Section 01 4444, "Offsite Welding & Joining 
Requirements." 

c. Weld Inspection: Comply with LANL's ESM Chapter 13 for PE 
pipe. 

B. LANL STR shall submit the material and accessory catalog data, certified 
material inspection report for steel pipe, and certification of welders and qualified 
welding procedure to the LANL U&I gas system engineer and the LANL 
construction inspector for verification of construction items and certifications 
during field quality assurance. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 SANITARY SEWER PIPING, BURIED BEYOND 5 FT OF BUILDING 

A. Ductile Iron Pipe: AWWA C151, Class 150. 

1. Joints: Bell and spigot, AWWA C111 rubber gaskets. 

2. Fittings: AWWA C110, Ductile-Iron or Gray-Iron, Class 350 or 
AWWA C153, Ductile-Iron Compact Fittings, Class 350. 

B. PVC Pipe and Fittings: ASTM D 3034, SOR 35. 

1. Joints: Bell and spigot, ASTM D 3212 rubber gaskets. 

2. Not for use in force mains. 

C. PVC Pipe: AWWA C900, Class 150 (DR 18). 

1. Joints: Bell and spigot joint ASTM D 3139, rubber gaskets ASTM F 477. 

2. Fittings: AWWA C110, Ductile-Iron or Gray-Iron, Class 350 or 
AWWA C153, Ductile-Iron Compact Fittings, Class 350. 
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D. Polyethylene Pipe and Fittings. 

1. Manufacturer: CP Chem Performance Pipe, Driscoplex 4100, Iron Pipe 
Size or Driscoplex 4000, Ductile Iron Pipe Size. Use of IPS or DIPS shall 
be appropriate for new system or interface with existing system. 

2. Pipe: Polyethylene, high-density, ASTM D 3035, ASTM F 714, 
PPl-PE4710, [SDR11] pipe size, ASTM D 3350 cell classification number 
445574C .. 

3. Joints: Heat fusion per manufacturer's instruction. 

4. Fittings: Polyethylene, high-density, butt heat fusion-type, ASTM D 3261, 
PE4710, [SOR 11], ASTM D 3350 cell classification number 445574C. 

2.3 FLANGES, UNIONS, AND COUPLINGS (SEWER FORCE MAINS) 

A. Mechanical or Push-On Type Pipe, and Fittings Below Grade. 

1. Ductile Iron Pipe: Megalug Series 1100, malleable/ductile iron joint 
retainer/restraint gland with polymer, epoxy or bituminous outside coating 
and 1 /2-in. minimum diameter asphalt coated tie rods. 

2. PVC Pipe: use a compression connection and restraint system or 
retainer/restraint gland, Mueller AquaGrip System, Megalug Series 
2000PV. 

B. High-Density Polyethylene 

1. Transitions: MJ Adaptors shall be standard manufacturers adaptor that is 
butt fused to the pipe for connecting to mechanical joint pipe, fittings, and 
appurtenances. Manufacturers' complete assembly shall be supplied; 
including stainless steel stiffener, extended gland bolts and nuts, gland 
and gasket. 

2.4 CLEANOUTS 

A. Cleanout 

1. Manufacturer: General Engineering Company, GENECO. 

2. Ferrous metal top with gasketed bell to accept PVC schedule 40 or cast 
iron riser pipe. 

3. Screw plug to be standard brass countersunk plug. 

B. Riser Pipe 

1. Pipe: 4-in. minimum PVC schedule 40 or heavier or cast iron. 

C. Wye 

1. Preformed single-wye or double-wye per design requirement. 

2.5 MANHOLE 

A. Provide precast concrete manhole, concrete grade rings, and ductile iron cover 
per drawings and Section 33 0513, 'Manholes and Structures." 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify excavations are to required grade. Do not over excavate. 

3.2 PREPARATION 

A. Ream pipe ends and remove burrs. 

B. Remove scale and dirt on inside and outside of piping before assembly. Pipe 
interior shall be thoroughly cleaned of foreign material before lowering into the 
trench. 

C. Keep open ends of pipe free from scale and dirt. Whenever work is suspended 
during construction, or at the end of each workday, protect open ends with 
temporary plugs or caps. 

3.3 PIPING TIE-IN 

A. Tie-ins to existing piping, lift stations, manholes, and equipment will be performed 
by LANL U&I group. Excavation, backfill, and materials required for tie-in shall 
be provided by Subcontractor. The tie-in will be inspected by the LANL 
Construction Inspector and the LANL U&I Group sanitary sewer systems 
representative. 

B. Notify LANL STR at least 10 working days in advance to schedule tie-in of piping 
system and pre-tie-in video inspection described in Paragraph3.6. 

C. Before tie-ins are scheduled, the LANL STR will ensure materials required for tie
in are on site, service lines have been tested, material submittals and all test 
reports have been approved by LANL U&I, and the excavation meets access and 
OSHA requirements. 

D. Install pipe at manhole tie-ins at the same invert elevation without sags or low 
points. Chip manhole wall only to allow for insertion of new pipe. Install 
waterstop grout ring around the pipe before repairing the manhole wall. 
Caulk/seal around new pipe to provide watertight installation in manhole wall. 
Seal shall be per pipe manufacturer's instructions, in addition to ASTM F 585. 

E. Sleeve and caulk pipes penetrating exterior walls below grade to provide a 
waterproof installation. 

F. Set concrete manholes level and plumb and test manholes for leakage per 
Section 33 0513, 'Manholes and Structures." 

3.4 BURIED PIPING 

A. Refer to drawings and Section 31 2000, "Earth Moving," for cover, bedding, 
tracer wire, wire continuity test, warning tape, documenting new or exposed 
existing utility location, and other requirements. 

B. Slope of service lateral from building to main shall be continuous and uniform 
without fittings or angled pipe joints. Slope shall be a minimum slope of 1/4 in./ft 
and a maximum slope of 1 /2 in/ft. Minimum depth of cover shall be 4 ft. 

C. Comply with New Mexico Plumbing Code (IAPMO UPC and amendments). 

D. Route piping in orderly manner and maintain gradient. 

E. Install bell and spigot pipe with bell end upstream. 
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F. Thrust blocks and restraint shall be installed on sanitary sewer force mains at 
tees, elbows, and change in direction, per the manufacturer's written instructions 
and Section 03 3053, "Miscellaneous Cast-In-Place Concrete." 

G. Pressure test piping system with water or air in accordance with Section 22 0813, 
"Testing Piping Systems." 

3.5 SEWER CLEANOUT 

A. Cleanouts shall consist of single or double preformed wye, riser pipe, and access 
top. 

B. Double cleanout shall be placed at 5 ft from building wall. A cleanout shall be 
placed at a change in direction in service laterals. The distance between 
cleanouts in service laterals shall not exceed 100 ft. 

C. Riser pipes shall be one piece extended to grade with top adapter for a 
countersunk threaded plug. 

D. Sand bedding or fine graded backfill material shall be compacted around riser 
pipe. 

E. Cleanouts at grade shall have concrete collars 18 square by 6 in. thick with 
6X6X10 gauge 0/111 .4) wire fabric reinforcement. Concrete shall be continuous at 
double cleanouts. Collar shall be flush with finish grade or pavement. 

3.6 LANL ACCEPTANCE INSPECTION AND TESTING 

A. Notify STR at least 1 O working days before tie-in to schedule video inspection of 
piping system. Inspection will verify that new and existing lines are clean and 
acceptable for tie-in to commence. 

B. Notify STR at least 7 working days before system turnover to schedule second 
and final video inspection of piping system. The re-inspection is to assure no 
debris from construction activity has entered the new or existing system. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 33 3000, Rev. 5, 
February 24, 2011. 
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PART 1 GENERAL 

SECTION 33 3200 

WASTEWATER UTILITY PUMPING STATIONS 

1.1 SECTION INCLUDES 

A. Submersible pumps and equipment for sanitary sewer lift station. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 26 0553, "Identification for Electrical Systems." 

D. Section 33 0513, "Manholes and Structures." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. LANL Utilities and Institutional Group (U&I) will perform acceptance inspection, 
testing, adjusting and tie-in of lift station. See PART 3 of this section. 

1.5 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog data on each item of equipment to be incorporated into the lift 
station. 

2. Power and Control Cables. 

3. Pump curves. 

4. Operation and maintenance data. 

a. Theory of operation. 
b. Test procedure. 

5. Warranties. 

1.6 WARRANTY 

A. Manufacturer's printed warranties shall apply to pumps. 

B. Provide five years or 10,000 elapsed-time hours warranty after installation, 
including parts and labor. 

C. Provide for repairs to be performed at the manufacturer's authorized warranty 
repair station located within a 200 mile radius of this Project. 

1.7 QUALITY ASSURANCE 

A. Provide nationally recognized testing laboratory (NRTL)-listed material and 
equipment for the application and environment in which installed. 
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B. Install electrical motors, equipment, and wiring in accordance with the National 
Electrical Code (NEC) (NFPA 70). 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 ACCEPTABLE MANUFACTURER 

A. Flygt - No Substitutions. 

B. Pumps shall be readily removable and replaceable without de-watering wet well 
or disconnecting any piping in wet well. 

2.3 PERFORMANCE AND DESIGN REQUIREMENTS 

A. See Paragraph 3.6, "Equipment Schedule." 

2.4 PUMP MATERIALS 

A. Provide pumps that are NRTL listed to UL 778, Motor Operated Water Pumps. 

B. Volute, impeller, motor housing, discharge elbow, and other components: Gray 
cast iron, ANSI Class 30. 

C. Shaft: Stainless steel or carbon steel. 

D. Motor: 

1. Rotor bars and short circuit rings: Aluminum. 
2. Windings: Copper. 
3. Stator winding and lead insulation: NEMA Class F. 

E. Mechanical Seals: 

1. Lower: Tungsten carbide/tungsten carbide. 
2. Upper: Tungsten carbide/carbon. 

F. Wear Ring: 

1. Case wear ring: Steel with molded nitrile rubber. 

2. Impeller wear ring: ANSI 304 stainless steel. Provide on pump greater 
than 15 HP. 

G. Exposed Nuts and Bolts: ANSI 304 stainless steel. 

2.5 PUMP CONSTRUCTION 

A. Water Tight Sealings: Nitrile rubber 0-rings against machined surfaces. 

B. Cable Entry Design: 

1. Seal: Torque-free mechanical compression type with strain relief. Do not 
use epoxies, silicones, or other secondary sealing. Submersible cable 
entry shall be field replaceable without replacing cable. 

2. Seal junction chamber from motor by terminal board and an elastomer 
compression seal. 
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C. Pump Motor: 

1. Squirrel cage induction type, housed in air-filled watertight chamber. 

2. Dip and bake stator three times in NEMA Class F varnish and heat shrink 
fit into the stator housing. Do not use designs requiring penetration of 
stator housing. 

3. Motor cooling system: 

a. Thermal radiators integrally cast into stator housing, up to 
10.5 HP. 

b. Circulation of pumped media through a cooling jacket for 15 HP 
and larger. 

D. Pump Shaft Bearings: 

1. Permanently lubricated ball bearings. 

a. Upper Bearing: Single row deep groove. 
b. Lower Bearing: Two-row angular contact. 

2. Sealed completely from pump liquid. 

E. Minimum B10 Bearing Life: 20,000 elapsed-time hours at any point on head
capacity curve. 

F. Mechanical Seals: Tandem independent and run in a standard motor oil 
reservoir. 

G. Impeller: Dynamically balanced, double shrouded, non-clog, single vane capable 
of handling 3 inch diameter solids, unless otherwise scheduled. 

H. Equip each pump with stainless steel lifting chain and submersible pump cable. 

I. Provide sliding guide bar bracket unit to guide on at least two rails which is an 
integral part of pump unit. Do not permit any portion of the pump or guidance 
system to bear on sump floor. Do not use guide cables. 

J. Provide metal-to-metal discharge pump/elbow connection seal. Do not use 
diaphragm or 0-ring type seals. 

2.6 PERFORMANCE 

A. Pump motor: 

1. 3 phase motor. 
2. Non-overloading throughout pump curve. 
3. Capable of 15 evenly spaced starts per hour. 
4. Capable of running dry indefinitely without damage. 
5. Motor shall be rated for the site elevation. 

2. 7 PROTECTIVE COATING 

A. Pump Exterior: PVC epoxy primer and chloric rubber paint finish. 

B. Impeller: PVC epoxy or Rislan. 
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2.8 ACCESSORIES 

A. 

B. 

C. 

Pump accessories supplied by pump manufacturer. 

Provide pump accessories required for proper installation and/or as 
recommended by manufacturer, including the following. 

1. Upper and intermediate guide bar brackets with stainless steel nuts and 
bolts. 

2. Stainless steel guide rails and brackets with stainless steel nuts and bolts. 

3. Stainless steel lift-chain system with shackles. 

4. Safety chain hook. 

5. Cable holder for pump cable and float cable. 

6. Cable support grip. 

7. Anchorage. 

8. Cable rack for liquid level float system. 

9. Self-weighted float switch, Flygt Model ENM-10. Provide complete back-
up operating four part float system. 

10. Check valve, flanged ends, line size, Flygt Model HDL 5087. 

11. Plug valve, eccentric, flanged ends, line size, BUNA packing, neoprene 
plug facings, lever handle, DeZuric series 100, Fig. No. 118. 

12. Standard discharge connection. 

13. Wet Well: Aluminum access frame and cover, single door with spring 
assist, 48 inches x 36 inches, with stainless steel hinges and accessories, 
locking mechanism to accept a Best brand government padlock, and 
hinged safety grating built-in. Hinges shall be alongside of door opening. 

14. Dry Well: Aluminum access frame and cover, single door, 36 inches x 
36 inches, with stainless steel hinges and accessories, and locking 
mechanism to accept a Best brand government padlock, and hinged 
safety grating built-in. Hinges shall be alongside of door opening. 

15. Transducer Containment Fittings: 

a. 8 x 6 inch PVC Schedule 40 reducer coupling. 
b. 8 inch PVC Schedule 40 cap. 
c. 8 inch Schedule 40 pipe. 

16. Flygt Mix Flush Valve Model 4901, mounted on one pump in wet well. 

Controls: 

1. RACO Verbatim - No substitute, including the following. 

a. Enclosure - NEMA 4X. 
b. Environmental - Heater. 
c. Local alarm relay output. 

2. Milltronics Hydro-Ranger 200, Part No. 7ML 1034 - 1AA1 with Echomax 
XPS-10 transducer, Part No. 7ML 1115 - OCA31. 
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3. NEMA 4X enclosure box for mounting of RACO Verbatim outside of, but 
attached to, motor control center. Provide connections in motor control 
center for RACO Verbatim unit. 

4. Telephone line grounding/terminator box, Hoffman No. A-1086CHQRFG, 
with 1/2 inch plywood backing plate mounted inside. Mount box beside 
and connect to the RACO Verbatim box with 3/4 inch conduit nipple. 

5. RACO Verbatim enclosure and backplate, Hoffman No. A-201608LP and 
No. A-20P16. 

D. Portable Pump Quick Disconnect 

1. Furnish means to connect a portable, fuel powered sewage pump to 
bypass the normal lift station pumps. The outlet hose will be connected 
via a quick disconnect installed in the dry well down stream of the flanged 
plug valve. 

a. Fittings: AWWA C153, Ductile-Iron Compact Fittings, Class 350. 
Size 4inch MJ x FLG with 4" flanged outlet. MJ joints restrained 
with Megalug Series 1100, malleable/ductile iron joint 
retainer/restraint gland with polymer, epoxy or bituminous outside 
coating. 

b. Valve: Mueller, No. A-2360-6, 4 inch FL x FL, AWWA C509, non
rising stem, open left, handwheel. 

c. Riser: 4 inch stainless steel nipple 12 inch length. 

d. Hose Coupling: Dixon Sayco cam and groove coupling connector 
male 4 inch, aluminum, Type D female coupler x female NPT with 
dust plug. 

2.9 MOTOR CONTROL CENTER 

A. Provide motor control panel that is NRTL listed to UL 508 Industrial Control 
Equipment. 

B. Duplex pump control panel supplied by pump supplier. 

1. Manufacturer: E.G. Pumps Controls. 

C. Provide duplex pump controls required for proper installation and/or as 
recommended by manufacturer including the following: 

1. If MCC is required provide it with separate cubicle to accommodate 
Milltronics unit with glass view port on door. 

2. Two pump Circuit Breakers: UL interrupting rating not less than 14,000 
amperes RMS symmetrical at 480 volts or 22,000 amperes RMS 
symmetrical at 240 volts. 

3. Two NEMA rated, full voltage non-reversing motor starters. 

4. Duplex Logic Chassis (an anodized aluminum sub-assembly) with Logic 
Panel Including: 

a. Two Hand-Off-Auto selector switches. 
b. Two run pilot lights (red). 
c. Two off pilot lights (green). 
d. Level alarm pilot light. 
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e. Alarm silence pushbutton. 
f. Motor over temperature sensor - shut pump down. 
g. LED status indication pilot lights for each relay function. 
h. GFCI 120 Volt duplex convenance receptacle. Mount inside on 

front plate. 

5. Space heater to prevent condensation within the enclosure. 

6. Ground lugs for pump and service connections. 

7. Enclosure NEMA 3R gasketed outer door with lockable latches, dead 
front panel. 

8. Additional control breaker - 15 amp, 1 pole. 

9. Control power transformer - 2 KVA, 16. 7 amps. 

10. Phase Monitor Relay, 440-480 volt, 3-phase; capable of detecting loss of 
a single phase, under-voltage, over voltage, and voltage unbalance. 
Alarm will be sent to the RACO Verbatim unit. 

11. Lightning surge arrestor. 

12. Elapsed time meter for each pump. 

13. Lag pump time delay relay. 

14. Seal failure relay, Flygt, with pilot light. 

15. Audible Alarm horn, 93 dB at 20 feet. 

16. Alarm beacon with flasher. 

17. Alarm memory circuit to maintain alarm beacon until manually reset. 

18. Alarm and control enclosure. 

19. Additional isolated dry contacts. 

a. Motor over-temperature (2) - contact type form "C". 
b. Motor overload trip (2) - contact type normally open. 
c. Seal failure (2) - contact type form "C". 
d. Power failure - contact type form "C". 

20. High-level float status light. 

21. High-level float test switch. 

22. Local control panel disconnect. Mount beside, but exterior to, the control 
panel. 

23. Main breaker. 

24. Operating voltage sign and station name. 

2.10 POWER AND CONTROL CABLES 

A. Provide for all cables to connect between motor control center, motors, control 
devices, and electrical devices. Cables shall be based on the pump 
manufacturer's products and requirements. 
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PART 3 EXECUTION 

3.1 INSTALLATION 

A. Wet well and dry well shall be fabricated and installed by the LANL Standard 
Exterior Lift Station Drawings ST-G3020-2 and per Section 33 0513, "Manholes 
and Structures." 

1. Wet well bottom and walls shall be coated with a two-part, high build 
epoxy or polyurethane lining. Material shall have chemical resistance and 
designed as a structural lining for manholes and vessels in wastewater 
facilities. 

2. Verify that surfaces and substrate conditions are ready to receive work as 
instructed by the product manufacturer before applying lining. 

3. Apply products in accordance with manufacturer's instructions. 

4. Material will be 100% solids by volume. 

5. Manufacturer: Raven Lining Systems, Zebron Corporation. 

B. Install pumps and equipment in accordance with manufacturer's instructions, 
S~bcontract Drawings and LANL Standard Drawings ST-G3020-2. 

C. Install pumps level, plumb, accurately aligned, with leak-proof pump connection, 
and easily removed without entering wet well. 

D. Provide vehicle accessible, level, all-weather surface adjacent to control panel 
that is suitable for positioning a trailer-mounted engine-generator. Install bollards 
per ST-G30GEN-1 to protect the lift station and prevent vehicles from 
inadvertently traversing the access doors for the wet and dry wells. 

E. Install all electrical equipment and electrical boxes outside of lift station pit except 
for the transducer that is installed by LANL U&I Group. 

1. Install Millitronics Hydro-Ranger in electrical motor control panel. 
2. Adjust settings as directed by LANL U&I Group . 

F. Make no splices in cable. 

G. Furnish and install all power connections to and from the control box in 
accordance with provisions of Division 26. 

H. Provide communications link between the lift station monitoring/controls and the 
TA-46 Wastewater Plant PLC system. System shall be installed and available for 
testing during the Acceptance Inspection. 

3.2 HIGH-LEVEL FLOAT AND BACKUP FLOAT SYSTEM 

A. Suspend on bracket as shown on Drawings. 

B. Make no splices in cable. 

C. Adjust float level as directed by LANL U&I Group. 

3.3 MANUFACTURER'S ON-SITE SERVICE 

A. Arrange for a factory trained service engineer to be present to check installation 
and operation. 
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B. Arrange for a factory trained service engineer to provide a minimum of 4 hours 
per pump station of training to operating personnel on operation and 
maintenance of pumping equipment. 

C. Provide a report by the service engineer certifying that equipment has been 
installed and is operating correctly. 

3.4 LANL ACCEPTANCE INSPECTION, TESTING, ADJUSTING, AND TIE-IN 

A. LANL Subcontract Technical Representative (STR) will contact LANL's U&I 
Group Wastewater Representative at least 15 working days in advance to have 
LANL's U&I Group perform the following: 

1. Video inspection of gravity and force main sewer lines. 
2. Inspection, testing, and adjusting of alarms and controls on lift station. 
3. Inspection of lift station for compliance with drawings and specifications. 
4. Tie-ins to existing sanitary sewer system. 

B. LANL STR will ensure that an approved WPF (Waste Profile Form) for all 
anticipated wastewater from all drains or buildings connected to the sanitary 
wastewater system has been completed by LANL STR and on file before 
scheduling tie-ins. Documentation shall be submitted to the LANL U&I Group 
wastewater representative prior to utility tie-in. 
http://enterprise.lanl.gov/forms/1346.pdf 

C. Schedule electrical inspection by the LANL Electrical Authority Having 
Jurisdiction (AHJ). Do not connect equipment to electrical service until the work 
has been inspected and approved by the AHJ. 

3.5 IDENTIFICATION 

A. Install component identification, voltage warning labels, and arc-flash warning 
labels on motor control center and manual transfer switch. 

B. Refer to Section 26 0553, "Identification for Electrical Systems." 

3.6 EQUIPMENT SCHEDULE 

A. Flygt Model N3085 with Impeller. 

1. GPM/TDH (feet): 250 GPM/75 feet 
2. HP: 6.5 
3. Discharge Pipe (inches): 3 inches 
4. RPM: 3,480 
5. Volts/Phase: 480V/3 phase 
6. Max system Input at design point (KW): 4.85 

B. Site elevation: 7,500 feet. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 33 3200, Rev. 6, dated 
February 24, 2011. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Wastewater Utility Pumping Stations 
33 3200-8 

11436 



PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 33 4000 

STORM DRAINAGE UTILITIES 

A Site storm drainage piping, fittings, and accessories beyond building wall. 

1.2 RELATED SECTIONS 

A Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 22 0813, ''Testing Piping Systems." 

D. Section 31 2000, "Earth Moving." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A LANL Utilities and Institutional Group (U&I) will inspect interior of storm drainage 
lines beyond the building wall with video camera for piping integrity and proper 
construction. 

1.5 SUBMITTALS 

A Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog data on pipe materials, fittings and accessories. 
2. Installation instructions for accessories. 
3. Certifications of welders qualified for heat fusion polyethylene pipe joints. 

1.6 QUALITY ASSURANCE 

A Welders Certifications and Qualified Procedure Standards 

1. On-site welding shall comply with ESM, Chapter 13 - Welding and Master 
Specification 01 4455, Onsite Welding & Joining Requirements 

2. Plastic Pipe: 49 CFR 192.283 and 192.285, and Driscopipe heat fusion 
qualification guide. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 
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2.2 STORM DRAINAGE PIPING 

A. Ductile Iron Pipe: AWWA C151: 

1. Joints: Bell and spigot, AWWA C111 rubber gaskets. 

2. Fittings: AWWA C110, Ductile-Iron or Gray-Iron, Class 350 or 
AWWA C153, Ductile-Iron Compact Fittings, Class 350. 

B. PVC Pipe and Fittings: AASHTO M304 and ASTM D 1784. 

1. Joints: Bell and spigot, ASTM D 3212, rubber gaskets. 

C. Polyethylene Pipe and Fittings: 

1. Manufacturer: CP Chem Performance Pipe, Driscoplex 4100, Iron Pipe 
Size or Driscoplex 4000, Ductile Iron Pipe Size. 

2. Pipe: Polyethylene, high-density, ASTM D 3035, ASTM F 714, 
PPl-PE4710, [SDR11] pipe size, ASTM D3350 cell classification number 
445574C. 

3. Joints: Heat fusion per manufacturer's instructions. 

4. Fittings: Polyethylene, high-density, butt heat fusion type, ASTM D 3261, 
PE4710, [SOR 11], ASTM D 3350 cell classification number 445574C. 

2.3 CORRUGATED METAL PIPE 

A. Material: Steel base metal with 2 oz. per square foot zinc coating per AASHTO 
M-218 and ASTM A 444 or polymeric coating AASHTO M246 and ASTM A 742. 

B. Fabrication: Fabrication by corrugating continuous coils into helical form with 
lock-seam or by rolling annular corrugated mill sheet per AASHTO M36 and 
ASTM A 760; polymeric pipe per AASHTO M245. 

C. Gaskets and Sealants: ASTM D 1056 sponge neoprene sleeve gaskets and 
mastic sealant. 

2.4 CORRUGATED POLYETHYLENE PIPE AND FITTINGS 

A. Material : High-density polyethylene, ASTM F 405 and AASHTO M252 pipe and 
fittings size small, ASTM F 667 and AASHTO M252 pipe and fitting size medium, 
and AASHTO M294 pipe and fitting size large, 12 in. and larger. Pipe shall have 
corrugated exterior with smooth interior. 

B. Gaskets and Sealants: ASTM D 3212, flexible elastomeric seals. 

C. Installation: Per manufactures requirements and recommendations of 
ASTM D 2321. 

2.5 CLEANOUTS 

A. Manufacturer: J.R. Smith Mfg. Co. 

2.6 MANHOLES 

A. Provide concrete catch basins and pre-cast concrete manhole per details shown 
on the drawings. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify excavations are to required grade. Do not over excavate. 

3.2 PREPARATION 

A. Ream pipe ends, remove burrs, and regalvanize damaged surfaces. 

3.3 BURIED PIPING 

A. Refer to Drawings and Section 31 2000, "Earth Moving," for earth cover, bedding, 
tracer wire, wire continuity test, warning tape, documenting new or exposed 
existing utility location, etc requirements. 

B. Bedding material for corrugated metal pipes shall confirm to Drawings and 
Section 31 2000, "Earth Moving." Place bedding material under the pipe and 
around a minimum of 1/3 the diameter of the pipe. Place bedding material to 
provide uniform support for the entire length of pipe. 

C. Backfill material for corrugated metal pipes shall consist of a well graded mixture 
of stone fragments, gravel, and sand. Backfill material shall have a maximum 
particle size less than 1.5 in. and be free of organic material, frozen clump, or 
stones. 

3.4 INSTALLATION 

A. Encase exterior cleanouts in concrete, flush with gradient as shown on drawings. 

B. Route piping in orderly manner and maintain gradient as shown on drawings. 

C. Install bell and spigot pipe with bell end upstream. 

D. Sleeve and caulk pipes penetrating exterior walls below grade to provide a 
waterproof installation, "excluding corrugated type pipes." 

E. Pressure test piping system with water in accordance with Section 22 0813, 
"Testing Piping Systems." excluding corrugated type pipes. 

3.5 LANL ACCEPTANCE INSPECTION AND TESTING 

A. Notify LANL Subcontract Technical Representative (STR) at least 10 working 
days in advance to schedule inspection of piping system. 

B. LANL STR will contact LANL U&I Group representative to arrange for video 
inspection of interior of piping system beyond building wall. LAN L's U&I Group 
will perform inspection. 

C. Before tie-ins are scheduled the LANL STR will ensure materials required for tie
in are on site, service lines have been tested, material submittals and all test 
reports have been approved by LANL U&I. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 33 4000, Rev. 2, dated 
September 8, 2009. 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 33 5100 

NATURAL GAS DISTRIBUTION 

A. Site distribution gas piping system including above grade piping and 
appurtenances upstream of and including the low pressure regulator station. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 4444, "Offsite Welding &d Joining Requirements." 

E. Section 01 4455, "Onsite Welding % Joining Requirements." 

F. Section 09 9100, "Painting." 

G. Section 22 0529, "Hangers and Supports for Plumbing Piping and Equipment." 

H. Section 22 0813, "Testing Piping Systems." 

I. Section 31 2000, "Earth Moving." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL FURNISHED AND INSTALLED EQUIPMENT 

A. LANL Utilities and Institutional Group (U&I) will install regulator station and adjust 
outlet pressure of gas regulators. 

1.5 LANL PERFORMED WORK 

A. LANL U&I will tie into existing gas piping system. 

1.6 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog data on pipe materials, pipe fittings, valves, pipe coating, pipe 
pig, and accessories, and directional drilling pull (weak link) device and 
casing seals. 

2. Certified material inspection report for steel pipe. 

3. Certification of welders and qualified welding procedure. 

4. Certified Welding Inspector (CWI) inspection report 

5. Submittals for the Horizontal Directional Drilling. 

6. Pipe pigging inspection report. 

7. Tracing wire continuity test report. 

8. Catalog data on identification tape and tracing wire. 
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9. Total connected natural gas load in BTU's per hour, heat input 
requirement for each connected device in BTU's per hour, and pressure 
(psig) requirement at building wall. 

1.7 QUALITY ASSURANCE 

A. Work identified in this section shall be in accordance with Section 01 4000, 
"Quality Requirements." 

B. Welders Certification, Qualified Procedure Standard, and Weld 
Inspection/Testing. 

1. Exterior Steel Pipe: API Standard 1104 

a. On-site and joining welding shall comply with LANL's Engineering 
Standards Manual (ESM) (ISO 341-2 and P0342, Chapter 13, 
"Welding, Joining, and NOE") and Section 01 4455, "Onsite 
Welding & Joining Requirements." 

1) Use LANL Welding Procedures. 

2) Welders shall be qualified at LANL by LANL 

3) Consumables in accordance with LANL's ESM (Chapter 13, 
Volume 1, General Welding Standards, GWS 1-03 - Welding 
and Brazing Material Procurement & Control.) 

b. Off-site welding and joining shall comply with LANL's ESM 
Chapter 13 and Section 01 4444, "Offsite Welding & Joining 
Requirements." 

c. Weld Inspection: Weld inspection acceptance shall be in 
accordance with API Standard 1104, Section 9, for steel pipe and 
LANL's ESM Chapter 13. Certified Weld Inspector (CWI) shall 
visually inspect 100% of the completed welds. Inspector should 
make an effort to visually inspect weld fit up, root and second pass 
when on-site. 

2. Plastic Pipe: Comply with LANL's ESM Chapter 13, 49 CFR 192.283 and 
49 CFR 192.285. 

3. Weld Inspection: Comply with LANL's ESM Chapter 13 and 49 CFR 
192.287 for PE pipe. 

C. Clean and pig piping 4 inch diameter and larger, and all piping sizes with lengths 
greater than 500 feet. 

0. LANL STR shall submit the material and accessory catalog data, certified 
material inspection report for steel pipe, and certification of welders and qualified 
welding procedure to the LANL U&I gas system engineer and the LANL 
construction inspector for verification of construction items and certifications 
during field quality assurance. 

E. Materials and Installation: Conform to ASME 831.8, UPC, UMC, and NFPA 54. 
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PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2SOO, "Substitution 
Procedures." 

2.2 POLYETHYLENE PIPING, BELOW GRADE 

A. Manufacturer: C. P. Chem Performance Pipe (Driscopipe 8100 or Yellowstripe 
8300), no substitution. 

B. Pipe: Polyethylene, high density, ASTM D 2S13, PPl-PE4710, SDR11 iron pipe 
size, cell classification number 44SS74C per ASTM D 33SO. Provide and install 
SDR-9 polyethylene pipe when performing horizontal directional drilling or other 
pipe pulling operation. 

C. Fittings: Polyethylene, high density, butt heat fusion type, ASTM D 2S13, 
PE4710, SOR 11, cell classification number 44SS74C per ASTM D 33SO. 

2.3 STEEL PIPING, BELOW GRADE 

A. Pipe: Standard wall, black steel, ASTM A S3, Type E, Grade B or API SL EW, 
Grade B or ASTM A 106, Grade B. 

B. Fittings: Standard wall, black steel, butt-welding type, ANSI B16.9 or MSS SP-7S. 

C. Coating: Factory applied fused system consisting of; an adhesive primer layer, 
with minimum 10 mil thermoplastic elastomer layer and minimum 40 mil 
polyolefin top layer containing UV protection; or alternate of an epoxy primer 
layer with minimum SO mil high density polyethylene top layer; or an approved 
equal by the LANL U&I Group gas system representative. 

D. Manufacturers: 

1. Tyco Adhesives, Synergy Plant Coating System 
2. Tyco Adhesives, VANGUARD Plant Coating System 

E. Product marking shall be in accordance with ASTM A S3, Section 21. Product 
marking shall be transferred to and stenciled to the outside of the pipe coating. 
Minimum transferred information shall include; pipe specification, grade, size, 
type, and heat number in accordance with the certified material test report and the 
product marking. 

2.4 STEEL PIPING, ABOVE GRADE 

A. Pipe: Standard wall, black steel, ASTM A S3, Type E, Grade B or API SL EW, 
Grade B or ASTM A 106, Grade B. Welded for pipe sizes above 2 inches, 
threaded for pipe sizes 2 inches or less. 

B. Fittings: Malleable iron, threaded type, ANSI B16.3, Class 1SO or standard wall, 
black steel, butt welding type, ANSI B16.9 or MSS SP-7S. 

C. Flanges: Forged steel, ASTM A 1 OS, ANSI Class 1 SO, weld neck, raised face, 
dimensions per ANSI B16.S. 

D. Gasket Material: Neoprene, durometer hardness S0-6S. 
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2.S PRESSURE REGULATOR STATION 

A. LANL Utilities and Institutional Group (U&I) will install regulator station and adjust 
outlet pressure of gas regulators. 

2.6 SHUT-OFF VALVE, ABOVE GRADE, THREADED ENDS 

A. Manufacturer: Balon Series S. No Substitution. 

B. Valve: Ductile iron body, threaded ends, non-lubricated full port opening ball 
valve, lever-operated, 1000 psig working pressure, size as indicated on drawing. 

2.7 SEISMIC SHUT-OFF VALVE, ABOVE GRADE, THREADED ENDS 

A. Manufacturer: Pacific Seismic Products, Model 314. No Substitution. 

B. Valve: 60 psig maximum working pressure, 2 inch, UL listed. 

2.8 SHUT-OFF VALVE, ABOVE AND BELOW GRADE, WELDED ENDS 

A. Manufacturer: Balon US Series Weld X Weld, No Substitution. 

B. Valve: Steel body, butt welded ends, non-lubricated full port opening ball valve, 
wrench operated, Class 1 SO, size as indicated on drawings. 

2.9 SHUT-OFF VALVE, BELOW GRADE, POLYETHYLENE 

A. Manufacturer: Nordstrom Poly-Gas. 

B. Ball Valve for natural gas service ASME B16.40, material PPI- PE 4710, 
C.P.Chem Performance Pipe (Driscopipe 8100 or 8300 designation), SDR11, 
iron pipe size 100 psig service pressure, butt fusion end connections. Full bore 
when available. 

1. Valve Size: as indicated on drawing. 

2.10 ANODELESS RISER 

A. Manufacturer: R.W. Lyall and Company, Inc. 

B. Prebent, for use with C.P.Chem Performance Pipe (Driscopipe 8100 or 
Yellowstripe 8300) polyethylene piping ASTM D 2S13, PPl-PE 4710, SDR11, iron 
pipe size NPT steel end by PE butt fusion, size to match piping system. Steel 
pipe shall be standard wall, black steel, API SL EW, Grade A or ASTM A S3, 
Type E, Grade A for 1-1/2 inch and less, Grade B for 2 inch and larger. The 
mechanical joint shall be provided with a tamper-proof, gas-tight connection and 
seal per ASTM D 2S13, ·category 1. 

2.11 TRANSITION FITTING 

A. Manufacturer: R.W. Lyall and Company, Inc. 

B. Preformed steel pipe to PE pipe, for use with C.P. Chem Performance Pipe 
(Drisopipe 8100 or Yellowstripe 8300) polyethylene piping ASTM D 2S13, PPl-PE 
4710, SDR11, iron pipe size beveled steel end for welding by PE butt fusion, size 
to match piping system. Steel pipe shall be standard wall, black steel, API SL 
EW, Grade A or ASTM A S3, Type E, Grade A for 1-1/2 inch and less, Grade B 
for 2 inch and larger. The mechanical joint shall be provided with a tamper-proof, 
gas-tight connection and seal per ASTM D 2S13, Category 1. 
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2.12 VALVE BOX 

A Manufacturer: Tyler, Series 6860. 

B. Valve Box: Cast iron, 5-1/4-inch-shaft screw-type, with lid marked gas, length to 
suit burial depth. 

2.13 TEST PLUG (PETE'S PLUG) 

A 1/4-inch NPT, brass body, neoprene core, rated for 1,000 psig, complete with 
sealing cap and gasket, to receive 1/8-inch O.D. probe. 

PART 3 EXECUTION 

3.1 PREPARATION 

A Ream pipe ends and remove burrs. 

B. Remove scale and dirt on inside and outside of piping before assembly. 

C. Keep open ends of pipe free from scale and dirt. Whenever work is suspended 
during construction, or at the end of each workday, protect open ends with 
temporary plugs or caps. 

3.2 GENERAL INSTALLATION 

A Furnish and install gas piping in accordance with Uniform Plumbing Code, 
Uniform Mechanical Code, ASME B31.8 Gas Transmission and Distribution 
Piping Systems, and 49 CFR 192 Code of Federal Regulations. 

B. Do not run gas piping below buildings, structures, or in crawl spaces. 

C. Do not run gas piping under walks and equipment pads adjacent to building. If 
unavoidable, sleeve line with non-metallic piping. 

D. Pressure test piping in accordance with Section 22 0813, "Testing Piping 
Systems." 

E. Paint outside gas regulator piping, valves, and appurtenances above ground to 
match building exterior. Refer to Section 09 9100, "Painting." 

F. Support piping in accordance with Section 22 0529, "Hangers and Supports for 
Plumbing Piping and Equipment." 

G. Test steel pipe coating in accordance with Section 22 0813, "Testing Piping 
Systems." 

H. Minimum cover over pipe shall be measured from finish grade to top of pipe. 

3.3 NON-DESTRUCTIVE RADIOGRAPHIC EXAMINATION 

A Test the natural gas steel piping for weld integrity. 

1. Pipeline 4 inches and larger shall be examined as required by American 
Petroleum Institute Standard 1104. 

B. Perform non-destructive radiographic examination. 

1. Prior to the start of radiography, the subcontractor shall notify LANL 
HSR-12 of the scope of work and the time and exact location of work. 

2. At the end of each shift, a copy of the inspection reports, diagrams, and 
radiographs for that shift will be left with designated LANL personnel. 
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3. Rejected welds or material shall be brought to the attention of designated 
LANL Construction Inspector within 4 hours of rejection. 

3.4 CLEANING OF NATURAL GAS PIPING INTERIOR 

A. Use a pipeline pig to clean the interior of natural gas piping. The pipeline pig 
used shall be of a type and configuration to provide optimum cleaning of scale, 
debris, and moisture from the pipeline interior. 

1. Soft pigs shall be used with polyethylene pipe to avoid damage to the 
pipe. 

B. A pressuring system shall be used to provide sufficient energy to drive the pig but 
to not overpressure the pipeline, the pressure to drive the pig shall not exceed 
the final test pressure. 

C. A pig catcher of a design to provide a safe and effective means to receive the pig 
as it discharges from the line shall be used. 

3.5 POLYETHYLENE PIPING INSTALLATION 

A. Lay piping on trench bottom in such a manner as to snake piping from one side 
of trench to the other with one cycle approximately every 40 feet. This will insure 
that sufficient piping material is available for expansion and contraction. 

B. Provide minimum of 5 feet of cover over piping installed under any roadways and 
vehicle parking areas. 

C. Perform butt heat-fusion joining in accordance with ASTM D 2513 and 
manufacturer's written instructions. 

D. Refer to Drawings and Section 31 2000, "Earth Moving," for earth cover, bedding, 
tracer wire, wire continuity test, warning tape, documenting new or exposed 
existing utility location, etc., requirements. 

E. Make plastic-to-steel connection with transition fitting that is butt fused on plastic 
end and welded on steel end. 

3.6 STEEL PIPING INSTALLATION 

A. Butt weld underground steel piping. See Paragraph 1.7. 

B. Use threaded joints for above grade piping 2 inches and smaller and butt-welded 
joints for piping above 2 inches. 

C. Apply Polyken primer 1019 or 1027 to underground joints, fittings, and valves, 
and spiral wrap with a double layer, half lapped, 35 mil tape, Polyken 934 
system. Follow manufacturer's instructions. 

D. Refer to drawings and Section 31 2000, "Earth Moving", for earth cover, bedding, 
tracer wire, wire continuity test, warning tape, documenting new or exposed 
existing utility location, etc., requirements. 

3.7 PIPING TIE-IN 

A. Tie-in to existing system will be performed by LANL U&I. Excavation, backfill, 
and materials required for tie-in shall be provided by Subcontractor. Tie-in will be 
inspected by LANL STR and the LANL U&I Group gas system representative. 

B. Notify LANL STR at least 10 working days in advance to schedule tie-in. The 
LANL STR will notify LANL U&I group. 
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C. Prior to notifying LANL U&I, the LANL STR will ensure materials required for tie
in are on site, service lines have been tested, material submittals and all test 
reports have been approved by LANL U&I Group and bell hole is dug. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 33 5100, Rev. 5, dated 
November 8, 2011. 
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SECTION 33 7119 

ELECTRICAL UNDERGROUND DUCTS AND MANHOLES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Underground ductbanks for medium-voltage power utility systems. 

B. Underground ductbanks for low-voltage service and feeder systems. 

C. Underground ductbanks for open telecommunications utility systems. 

D. Manholes for medium-voltage power utility systems. 

E. Manholes for open telecommunications utility systems. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 03 3001, "Reinforced Concrete." 

D. Section 31 2000, "Earth Moving." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. LANL Utilities & Infrastructure will furnish, install, and test medium-voltage power 
cables. At electrical manholes containing energized cables, LANL Utilities & 
Infrastructure will make penetrations into manholes and will install the last 5 ft of 
duct into the manhole using materials furnished by the construction 
subcontractor. 

B. LANL Telephony Services will furnish, install, and test open telecommunications 
cables. 

1.5 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I: 

1. Catalog Data: Submit catalog data describing pre-cast manhole(s), 
manhole frame(s) and lid(s), ladders, and cable racks. Include data 
substantiating that materials comply with specified requirements. 

2. Test Reports: Submit report of duct blockage tests. 

3. Project Record Documents: Accurately record GPS-based survey 
locations of ductbanks, new and existing manholes, and places where 
ductbanks cross other underground systems. 

1.6 QUALITY ASSURANCE 

A. Comply with the National Electrical Code (NEC) (NFPA 70) and IEEE Std C2, 
National Electrical Safety Code, for components and installation. 
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B. Furnish products that are listed and labeled by a nationally recognized testing 
laboratory (NRTL) for the application, installation condition, and the environment 
in which installed. 

1.7 RECEIVING, STORING AND PROTECTING 

A. Receive, store, and protect, and handle products according to NECA 1 -
Standard Practices for Good Workmanship in Electrical Construction and 
NECNNEMA 605 - Recommended Practice for Installing Underground 
Nonmetallic Utility Duct. 

1.8 SEQUENCING AND SCHEDULING 

A. Notify LANL Subcontract Technical Representative (STR) to schedule inspection 
of each ductbank or ductbank segment before concrete is placed. 

B. Notify LANL STR 10 days before duct tests. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 INTERMEDIATE METAL CONDUIT AND FITTINGS 

A. IMC: UL 1242 - Intermediate Metal Conduit and ANSI C80.6 - Intermediate 
Metal Conduit. 

B. Fittings and conduit bodies: Zinc-plated, threaded, malleable iron, meeting 
UL514B - Fittings for Conduit and Outlet Boxes, and ANSl/NEMA FB1 - Fittings, 
Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies. 

2.3 RIGID METAL CONDUIT AND FITTINGS 

A. Conduit per UL6 - Rigid Metal Electrical Conduit and ANSI C80.1 - Rigid Steel 
Conduit, Zinc Coated. 

B. Fittings and conduit bodies: Zinc-plated, threaded, malleable iron, meeting 
UL514B and ANSl/NEMA FB1. 

2.4 PLASTIC-COATED STEEL CONDUIT AND FITTINGS 

A. Conduit or IMC: PVC exterior coated, urethane interior coated, galvanized rigid 
steel shall meet the requirements of NEMA RN 1 - PVC Externally Coated 
Galvanized Rigid Steel Conduit and Intermediate Metal Conduit. 

B. Use factory-fabricated elbows. 

C. Fittings and conduit bodies: 40 mil PVC exterior coated, urethane interior 
coated, zinc-plated, threaded, malleable iron meeting UL514B - Fittings for 
Conduit and Outlet Boxes and NEMA RN 1 - PVC Externally Coated Galvanized 
Rigid Steel Conduit and Intermediate Metal Conduit. 

2.5 RIGID NON-METALLIC CONDUIT AND FITTINGS 

A. Conduit: PVC per UL651 - Schedule 40 and 80 Rigid PVC Conduit and 
NEMA TC 2 - Electrical Plastic Tubing and Conduit, ANSI C80.3. 
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B. Fittings: Solvent-welded socket fittings meeting UL514C - Non-Metallic Fittings 
for Conduit and Outlet Boxes, and NEMA TC 3 - PVC Fittings for Use with Rigid 
PVC Conduit and Tubing. 

2.6 UTILITIES DUCT AND FITTINGS 

A. PVC type EB, 90 degree C rated, utilities duct for concrete encasement per 
NEMA TC 6 - Plastic Utilities Duct for Underground Installation, ANSI C130.2, 
ASTM F-512 - Standard Specification for Smooth-Wall PVC Conduit and Fittings 
for Underground Installation, and UL-651A- Type EB and A Rigid PVC Conduit 
and HOPE Conduit. 

B. PVC fittings per NEMA TC 9 - Fittings for Plastic Utilities Duct for Underground 
Installation and ASTM F-512 - Standard Specification for Smooth-Wall PVC 
Conduit and Fittings for Underground Installation. 

2.7 DUCT SPACERS 

A. Duct spacers must provide 3-inch separations between ducts and minimum 
3 inch concrete coverage on bottom sides and top. 

B. Manufacturers: Underground Devices 'Wunpeece". 

2.8 GROUND CABLE 

A. Use 4/0 AWG bare stranded, soft temper copper cable per ASTM B 8, Standard 
Specification for Concentric-Lay Stranded Copper Conductors. 

2.9 CORROSION PROTECTION TAPE 

A. Pressure-sensitive, 1 O mil thick, PVC based tape for corrosion protection of metal 
conduit and fittings. 

B. Manufacturer: 3M "Scotchwrap 50." 

2.10 UNDERGROUND WARNING TAPE 

A. Furnish non-detectable underground warning tape for underground duct banks. 

B. Use 6 inch wide, minimum 4.0 mils thick, high visibility, continuously printed, inert 
fiber reinforced polyethylene for direct burial service underground warning tape 
with the following background colors: 

1. Electric: Red. 
2. Telephone/Communications: Orange. 

C. Lettering shall be black and indicate the type service buried below. 

1. Electric: "CAUTION BURIED ELECTRIC LINE BELOW." 

2. Telephone/Communications: "CAUTION BURIED COMMUNICATION 
LINE BELOW." 

D. Manufacturer: 3M, Seton, Presco. 

2.11 RACEWAY MEASURING/PULLING TAPE 

A. Raceway measuring/pulling tape shall have permanently printed measurements 
in one-foot increments and minimum 1200 lb average breaking strength. 

B. Manufacturer: Greenlee "39243." 
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2.12 INSULATING BUSHINGS 

A. NRTL-listed insulating bushings with 105 °C rated insulation. 

B. Manufacturer: 0-Z/Gedney, Type IB. 

2.13 GROUNDING BUSHINGS 

A. NRTL-listed, galvanized malleable iron, 150°C rated insulated throat grounding 
bushings with lay-in type ground cable lugs. 

B. Manufacturer: 0-Z/Gedney, Type BLG. 

2.14 DUCT PLUGS 

A. Soft, expansible gasket material compressed with non-metallic plates and bolts 
to produce a positive seal against water and gas in unused ducts. 

B. Manufacturer: Condux, Jackmoon USA, Inc. 

2.15 DUCT SEALANT 

A. Expandable foam duct sealant kits to prevent water and gas from entering 
manholes, vaults, or structures. 

B. Manufacturer: 3M "Scotchcast 4416 Duct Sealing Kit." 

2.16 PRE-CAST MANHOLES 

A. Per ASTM C858 - Standard Specification for Underground Precast Concrete 
Utility Structures. 

1. Electrical manholes shall have dimensions as shown on the drawings. 
Coordinate with LANL Utilities & Infrastructure through the LANL 
Subcontract Technical Representative (STR). 

2. Telecommunications manholes shall have the following minimum inside 
dimensions: 8'-0" long, 6'-0" wide, 7'-0" high. Coordinate requirements 
with LANL Telephony Group through the LANL Subcontract Technical 
Representative (STR). 

B. Minimum thickness of floor, walls and roof shall be 6 inches. 

C. Minimum design loading shall be in accordance with ASTM C857 - Standard 
Practice for Minimum Structural Design Loading for Underground Precast 
Concrete Utility Structures 

1. Design live loading for manholes not subject to vehicle traffic shall be not 
less than 300 lb/sq ft. 

2. Design live loading shall be AASHTO HS-20 per AASHTO HB-17 where 
manhole is installed in a street or paved parking area. 

D. Manhole floor shall be cast integral with walls to form the bottom ring. 

E. Furnish a keyed joint between the bottom ring and top ring. 

F. Position six 30 inches X 30 inches knockout panels, one in each end wall and 
two in each side wall of each power manhole. Coordinate locations of knockout 
panels in telecommunications manholes with LANL Telephony Group through the 
LANL Subcontract Technical Representative (STR). 
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G. Position a 12-inch diameter sump hole with cast iron cover in the floor near a 
comer. 

H. Locate a 36-inch diameter access opening centered in the roof of the manhole. 

I. Furnish pre-cast concrete grade rings as required to place top of manhole flush 
with paving or 2 to 4 inches above finished grade. Grade rings shall have a 
minimum inside diameter of 36 inches. Furnish cast iron manhole steps at 16 
inches on-centers. 

J. Furnish lifting inserts in each manhole section for unloading and positioning. 

K. Position one hot dip galvanized steel pulling iron under each knockout panel, two 
along each side wall and one under the manhole access opening (total of seven). 
Pulling iron shall have a capacity of 8000 lb. with a safety factor of 2. 

L. Embed 1-5/8 inches X 1-5/8 inches hot dip galvanized steel continuous pre-set 
inserts in each side wall of manhole. 

1. Orient inserts horizontally and space 20 inches apart with bottom insert 
12 inches above the floor. 

2. Extend inserts to within 6 inches of end walls. 

3. Manufacturer: Unistrut, P3200 series. 

M. Manufacturers: ARCO Concrete, Inc; AMCOR Pre-cast; Pre-Cast 
Manufacturing, Co.; 4-Corners Pre-Cast; Vaughn Concrete Products, Inc. 

2.17 PREMOLDED JOINT FILLER 

A. Closed cell expanded neoprene joint filler conforming to ASTM 01056 -
Standard Specification for Flexible Cellular Materials - Sponge or Expanded 
Rubber. 

B. Manufacturer: Williams Products, Inc., Type NN-1. 

2.18 MANHOLE ACCESSORIES 

A. Heavy duty cast iron manhole frame with solid lid. 

1. Material shall conform to ASTM A48 - Standard Specification for Gray 
Iron Castings, Class 358. 

2. Frame and lid shall be suitable for AASHTO HS-20 wheel loads. 

3. Minimum clear opening through the frame will be 30 inches. 

4. Furnish lid lettering "ELECTRIC" for power manhole and "TELEPHONE" 
for communications manhole. 

5. For open telecommunications manholes furnish inner lid with rubber 
gasket seal suitable for water-resistant construction. Furnish locking bar 
with tightening screw that can be locked in place to prevent removal by 
unauthorized personnel. 

6. Manufacturer: Neenah Foundry Company, Model R-1640-C1 (power), 
Model R-1751-C (telecommunications). 
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B. Furnish hooked manhole ladder that complies with OSHA 29 CFR 1910.27 and 
ANSI A 14.3 - Safety Code for Fixed Ladders. 

1. Ladder shall be fabricated from steel conforming to ASTM A36 -
Standard Specification for Structural Steel. 

2. Paint manhole ladder as follows: One coat of rust inhibiting primer, 2 to 
3 mil minimum wet thickness. Two finish coats of water based alkyd 
enamel, 3 mil minimum wet thickness, and safety yellow color. 

3. Manufacturer: Condux, lnwesco. 

C. Furnish hot dip galvanized steel telescoping ladder safety post in manholes with 
two or more grade ring steps. Manufacturer: Sileo LU-2. 

D. Furnish heavy duty non-metallic cable racks and arms for manholes. 

1. Each member shall be molded in one piece from UL listed glass 
reinforced nylon that can be field cut to length. 

2. Furnish 14-inch long and 3-inch long saddle arms. Coordinate quantity 
and types with the LANL Subcontract Technical Representative (STR). 

3. Manufacturer: Underground Devices, Inc., #CR36-B 36-inch rack, #RA14 
arm, and 3HDS arm (saddle arm). 

E. Use hot dip galvanized, electro-galvanized or stainless steel fasteners and 
hardware in manholes. 

2.19 PRE-CAST HANDHOLES 

A. Telecommunications handholes will be 30" x 48" x 36" deep precast concrete 
structures with a 28 day compressive strength of 4000 psi. 

B. Provide concrete enclosures with knockouts located and sized for the 
telecommunications conduits as shown on the drawings. 

C. Furnish lid lettering "TELEPHONE" for communications manhole. 

D. Frame and lid shall be suitable for AASHTO H-20 loading. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Install underground ductbank systems according to the NEC, the NESC, 
NECA/NEMA 605 - Recommended Practice for installing Underground 
Nonmetallic Utility Duct, and the requirements in this section. 

B. Duct bank system routing shown on Drawings is in approximate locations unless 
dimensioned. Route as required to complete the system. 

1. Coordinate underground ductbank system work to avoid interference with 
other trades and existing utilities. 

2. Verify routing and termination locations of duct banks before excavation 
for rough-in. 

3. Verify that field measurements are as shown on drawings. 
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C. Position trench so concrete envelope of ductbanks will have the following 
minimum horizontal and vertical separations from parallel or perpendicular runs 
other utility pipes or conduits. 

Utility Type Parallel Lines Perpendicular Crossings 

Water 36 inches horizontal 24inches 
separation 

Gravity Sewer 36 inches horizontal 24inches 
separation 

Force Main Sewer 36 inches horizontal 24inches 
separation 

Storm Drain 36 inches horizontal 24inches 
separation 

Natural Gas 60 inches horizontal 24inches 
separation 

Steam or Hot Water 60 inches horizontal 24inches 
separation 

Open Communications 24 inches horizontal 12 inches vertical 
separation of tamped soil separation of tamped soil 
or 3 inches of concrete or 3 inches of concrete 

Secure Communications 36 inches horizontal 24 inches vertical 
separation of tamped soil separation of tamped soil 
or 6 inches of concrete; or 6 inches of concrete; 
verify case-by-case with verify case-by-case with 
LANL Security Division- LANL Security Division-
PTS Team PTS Team 

Electrical 12 inches horizontal 12 inches vertical 
separation of tamped soil separation of tamped soil 
or 3 inches of concrete or 3 inches of concrete 

3.2 EXCAVATION AND BACKFILL 

A. Make excavation for manholes and underground ductbanks to depth required 
and to provide solid bearing. 

1. Set excavation so top of power ductbank concrete encasement will be not 
less than 24 inches below finished grade or paving. 

2. Set excavation so top of telephone ductbank concrete encasement will be 
not less than 24 inches below finished grade or paving. 

B. Grade trenches for underground ductbanks to a minimum of 4 inches per 100 ft. 
toward manholes. 

C. Keep excavation dry during installation of work. 

D. Make trenches of sufficient width to receive work to be installed and provide 
specified concrete coverage on sides. 

E. Backfill excavations for ductbanks and manholes in 6 inch layers; use soil 
excavated; remove roots, rocks and sharp objects. Furnish coarse sand as 
required for additional backfill material. 

F. Moisture condition backfill soil and compact in accordance with ASTM D 1557 to 
95% of maximum density under paved areas and 90% of maximum density 
under unpaved areas. 
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G. Overfill excavations to allow for settlement. 

H. Refer to Section 31 2000, "Earth Moving," for additional requirements. 

3.3 UNDERGROUND DUCTBANK INSTALLATION 

A. Install the number and size of ducts as indicated on the Drawings. 

B. Use the following duct materials: 

1. Use Schedule 40 rigid non-metallic conduit, Type EB utility duct, 
galvanized intermediate metal conduit, or rigid galvanized steel conduit 
for low voltage lighting, power or control wiring. 

2. Use Schedule 40 rigid non-metallic conduit, Type EB utility duct, 
galvanized intermediate metal conduit, or rigid galvanized steel conduit 
for communications ducts. 

3. Use Schedule 40 rigid non-metallic conduit, Type EB utility duct, 
galvanized intermediate metal conduit, or rigid galvanized steel conduit 
for utility level medium voltage power ducts. 

4. Use plastic-coated galvanized rigid steel conduit, tape-wrapped 
galvanized intermediate metal conduit, or tape-wrapped rigid galvanized 
steel conduit for elbow and riser where ducts turn up to the surface. 

C. Grade ducts to drain to manholes; do not trap ducts. 

D. Use the smooth earth walls of trenches as forms for concrete encasement of 
ducts. 

E. If a manhole is not indicated, make horizontal changes in direction of duct runs 
using long sweep bends with a minimum radius of 35 feet unless otherwise noted 
on the Drawings. 

F. Where ducts turn up into the surface, use RGS, IMC or PVC coated rigid steel 
elbows with minimum 36 inches radius; terminate in a coupling 4 inches above 
the surface or equipment pad. Install zinc-plated malleable iron pipe plug in each 
unused duct stub-up. 

G. Support ducts with duct spacers placed at intervals not exceeding 5 ft. 

H. Anchor ducts to bottom of trench using reinforcing steel and wire at intervals not 
exceeding 10 ft. 

I. Terminate power and telecommunications ducts in manholes, vaults and building 
walls using bell end fittings. 

1. At each existing electrical manhole that contains energized cables, 
terminate ducts 5 ft from the manhole wall. LANL Utilities & Infrastructure 
will make penetrations into the manhole and will install the last 5 ft of duct 
into the manhole. Furnish all ductbank materials required for this work. 

2. For ducts installed through holes cut by the subcontractor in existing 
building, vault or manhole walls, pack opening with non-shrink grout. 
Feather the edge of the grout around each bell and conform to the 
curvature of the bell end. Remove sharp edges and projections and fill 
voids within 6 inches of bell ends. 
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3. For concrete-encased ducts installed in new manholes through a 
knockout panel, after removing forms from the end of the ductbank, rub 
the exposed concrete surface smooth. Feather the edge of the concrete 
around each bell and conform to the curvature of the bell end. Remove 
sharp edges and projections and fill voids within 6 inches of bell ends. 

J. Ground metallic conduit exposed to contact according to the requirements of 
NFPA 70. Use exothermic welded connections for concealed grounding 
connections. 

K. Install a 410 AWG bare copper ground cable centered within each power 
ductbank. 

1. Connect to ground cable in manholes and at riser poles using exothermic 
welds or IEEE 837 certified compression connectors. 

2. Connect to ground point in switchgear and transformers using IEEE 837 
certified compression connectors. 

L. Install a 410 AWG bare copper ground cable centered within each 
telecommunications ductbank. 

1. Connect to ground cable in manholes using exothermic welds or IEEE 
837 certified compression connectors. 

2. Connect to ground bar in telecommunications room using IEEE 837 
certified compression connectors. 

M. Make-up joints in underground ducts to be tight, driven home on both sides and 
thoroughly waterproof. On non-metallic ducts use manufacturer's recommended 
solvent-cement. On metallic conduits, coat male threads with red colored, alkyd 
base, tank and structural primer that is suitable for galvanized steel; make up 
fittings wrench-tight. 

N. Where metallic conduits exit concrete encasement, use plastic coated rigid steel 
conduit or tape wrap with corrosion protection tape, half-lapped. Wrap IMC or 
RGS conduit 12 inches on each side of exit point and wrap all metal conduits in 
contact with earth. 

0. Schedule inspection of each ductbank or ductbank segment before concrete is 
placed. 

P. Test each duct for blockage or deformation after concrete has cured for 24 hours. 

1. Use a flexible mandrel/scraper not less than 12 inches long with a 
diameter approximately 1/4 inch less than the inside diameter of the duct. 

2. Pull a mandrel behind a brush with stiff bristles. 

3. Replace any duct section found blocked. 

4. Notify LANL STR 10 days before duct tests; submit written reports of tests 
to STR. 

Q. After ducts have been successfully tested: 

1. Backfill the trench as described in the EXCAVATION AND BACKFILL 
paragraph above, and 

2. Place underground warning tape in backfill 12 inches below the surface. 
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R. Install measuring and pulling tape in each duct. Leave not less than 12 inches of 
slack at each end of the tape. Secure each end of tape. 

S. Stub-Up Connections: 

1. Use rigid steel conduit or IMC for outdoor stub-up connections. Non
metallic conduit may be used for indoor stub-up connections that are not 
subject to physical damage. 

2. Extend conduits through concrete pad or floor for connection to 
freestanding equipment with an adjustable top or coupling threaded inside 
for plugs, and set flush with the finished floor or equipment pad. 

3. Where equipment connections are not made under this Subcontract, 
install threaded insert plugs set flush with the floor. 

T. Install corrosion protection tape on metal conduits and fittings in contact with soil 
using half-lapped wrappings. 

3.4 CONCRETE ENCASEMENT 

A. Concrete-encase underground ductbanks to provide not less than 3 inches of 
coverage on all sides. 

8. Refer to Section 03 3001, "Reinforced Concrete/' for basic material and 
installation requirements. Neither concrete reinforcing nor concrete testing is 
required for this application. 

1. Use a pre-approved concrete mix design that is suitable for exterior use 
exposed to freezing and thawing. 

2. Use un-colored concrete to encase ductbanks for low-voltage (less than 
1000 V) power, communications, and alarm circuits. 

3. Use red-colored concrete to encase ductbanks for medium voltage 
cables. 

a. Use 2.0 lb. of pigment per 94 lb. sack of cement. 
b. Manufacturer: Rockwood Industries/Davis Colors, No. 1117. 

4. Place concrete using deflecting trough directing concrete through the duct 
assembly. 

5. Place concrete envelope as one monolithic pour where possible; taper 
any joints with a 10: 1 slope. 

6. Allow for expansion/contraction of ducts; place concrete starting at one 
end of ductbank allowing the free end to move. 

3.5 MANHOLE INSTALLATION 

A. Install manholes at locations indicated on the Drawings. 

8. Install manholes in accordance with ASTM C891 - Standard Practice for 
Installation of Underground Precast Concrete Utility Structures. 

C. Make excavation of suitable dimensions so ducts enter manhole at proper 
elevation. Refer to Section 31 2000, "Earth Moving," for additional requirements. 

D. Install at least 6 inches sand bedding under manholes; level and compact to 95% 
maximum density accordance with ASTM D 1557. 
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E. Install a 2 ft. X 2 ft. X 2 ft. sump of 3/4 inch gravel below the drain sump opening 
in the bottom ring of the manhole. 

F. Place pre-molded joint filler in joints between bottom ring, top ring, grade rings 
and manhole frame. Install following manufacturer's instructions. 

G. Install a continuous loop of 410 AWG bare copper ground cable around inside 
walls of manholes at floor level. 

1. Attach to walls using copper or cast bronze cable holders and masonry 
anchors. 

2. Connect to duct bank ground cable using exothermic welds or approved 
non-reversible compression fittings. 

3. Ground metallic conduits or duct bell ends to ground cable loop using 
exothermic welds or approved non-reversible compression fittings. 

4. Ground metal cable racks and permanent ladders using exothermic welds 
or approved non-reversible compression fittings. 

H. Install cable racks as required to support cables at intervals not exceeding 3 ft. 
Coordinate quantity and types of racks and arms with the LANL Utilities electrical 
distribution engineer and the LANL Telecommunications Group. 

I. For manholes in unpaved areas install an 8 ft by 8 ft by 6 inch concrete apron 
around manhole frame and cover. Taper the concrete one inch away from the 
frame to the edge of the apron for drainage. 

J. Stamp manhole structure number on north edge of manhole ring. Use steel dies 
with 3/8 inch or larger characters. 

3.6 DUCT PLUGGING AND SEALING 

A. Install duct plugs in both ends of all unused ducts that cross any natural gas line. 

B. Install duct sealant in both ends of all ducts containing cables that cross any 
natural gas line. 

3. 7 FIELD QUALITY CONTROL 

A. Provide final protection and maintain conditions to ensure that coatings and 
finishes are without damage or deterioration at final inspection. 

B. Inspection Points: Provide not less than 2 working days advance notice to the 
LANL STR for the following LANS inspection points. In the notice identify the 
particular areas of the Project for which LANS inspection is requested. Correct 
deficiencies identified during inspections. If the requested LANS inspection does 
not occur within 1 working day of the LANS inspection point, work may proceed. 

1. Underground ducts: After ducts have been installed but before concrete
encasement or trench backfilling commences. Inspections may be 
scheduled for one or more segments. LANS inspection may include, but 
is not limited to: 

a. Correct duct material, quantity, and size, 
b. Proper duct spacing and supports, 
c. Proper anchoring of support spacers, 
d. Proper depth and grading of ducts, 
e. Correct duct stub-up locations, 
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f. Duct connection and coupling integrity, 
g. Ground cable material and size, and 
h. Ground cable connection integrity. 

2. Mandrel testing of underground ducts: After concrete-encasement has 
cured for 24 hours but before trench backfilling commences. LANL 
witnessing of subcontractor-performed tests may be scheduled for one or 
more segments. 

3. Manholes: After manholes have been installed but before concrete
backfilling commences. Inspections may be scheduled for one or more 
manholes. LANS inspection may include, but is not limited to: 

a. Correct manhole material and size; 
b. Proper manhole location, orientation, leveling, and depth; and 
c. Proper installation of premolded joint filler between sections. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 33 7119, Rev. 3, dated 
January 5, 2012. 
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PART 1 GENERAL 

SECTION 33 7311 

PAD-MOUNTED TRANSFORMER ROUGH-IN 

1.1 SECTION INCLUDES 

A. Furnish and install rough-in for pad-mounted utility transformer including the 
following: 

1. Reinforced concrete transformer pad. 
2. Underground ductbank for medium-voltage cables. 
3. Underground secondary service. 
4. Grounding provisions. 

1.2 RELATED SECTIONS 

A. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

B. Section 03 3001, "Reinforced Concrete." 

C. Section 26 0519, "Low-Voltage Electrical Power Conductors and Cables." 

D. Section 26 0526, "Grounding and Bonding for Electrical Systems." 

E. Section 26 0533, "Raceways and Boxes for Electrical Systems." 

F. Section 26 0553, "Identification for Electrical Systems." 

G. Section 31 2000, "Earth Moving." 

H. Section 33 7119, "Electrical Underground Ducts and Manholes." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. LANL Utilities & Infrastructure will furnish, install, and test the pad-mounted 
transformer and associated medium-voltage cables. 

1.5 SUBMITTALS 

A. Construction Submittals: None. 

1.6 QUALITY ASSURANCE 

A. Comply with the requirements of the National Electrical Code (NEC) (NFPA 70) 
and IEEE Std C2, National Electrical Safety Code. 

1. 7 SEQUENCING AND SCHEDULING 

A. Coordinate rough-in for pad-mounted transformer with LANL Utilities & 
Infrastructure through the LANL Subcontract Technical Representative (STR). 

B. After transformer pad is formed, and conduits, reinforcing bars, and ground rod 
are installed, but before concrete is placed, schedule an inspection through the 
LANL STR. 
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C. Contact the LANL STR to schedule an inspection of the secondary service 
conductor installation. 

PART 2 PRODUCTS 

2.1 PAD-MOUNTED TRANSFORMER (GFE) 

A. LANL Utilities & Infrastructure will furnish a compartment type, self-cooled, 
tamperproof and weatherproof pad-mounted transformer that will comply with the 
following ANSI/IEEE standards: 

1. ANSI/IEEE C57 .12.22, American National Standard for Transformers
Pad-Mounted, Compartmental-Type, Self-Cooled Three-Phase 
Distribution Transformers with High-Voltage Bushings, 2500 kVA and 
Smaller: High Voltage, 34500 GrdY/19920 Volts and Below; Low Voltage, 
480 Volts and Below. 

2. ANSI C57.12.00, IEEE Standard for Standard General Requirements for 
Liquid Immersed Distribution, Power, and Regulating Transformers. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces and conditions, with Installer present, for compliance with installation 
tolerances and other conditions affecting rough-in for pad-mounted transformer. Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

3.2 CONDUIT AND DUCT INSTALLATION 

A. Terminate medium-voltage ducts in the primary compartment area of the 
transformer pad. Refer to Section 33 7119, "Electrical Underground Ducts and 
Manholes," for material and installation requirements. 

B. Terminate low-voltage conduits in the secondary compartment of the transformer. 
Refer to Section 26 0533, "Raceways and Boxes for Electrical Systems." 

C. Terminate each primary and secondary conduit with a bell end fitting set 2 inches 
above the top of the concrete pad. 

3.3 CONCRETE PAD INSTALLATION 

A. Prepare level, compacted pad site per Section 31 2000, "Earth Moving." 
Compact to 95% per ASTM D1557. 

B. Install reinforced concrete pad for pad-mounted transformer as shown on the 
Drawings. Refer to Section 03 3001, "Reinforced Concrete," for materials and 
installation requirements. 

1. Form concrete transformer pad using framing lumber with form release 
compounds. 

2. Use a Section 03 3001 pre-approved design mix for exterior, 4000 psi concrete. 

3. Wood float finish top of pad to be level within 1/4" in 5 ft and to have no 
depressions. 

4. Chamfer top edges and corners. 

5. Cure concrete not less than seven days before installing equipment. 
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C. Install equipment protection barrier pipes around the transformer pad as 
indicated on the Drawings. 

3.4 GROUNDING 

A. Install a 1 Oft driven ground rod below the secondary compartment area of the 
transformer pad. Provide 4/0 AWG ground cable and compression ground lug to 
connect ground rod to transformer ground pad in the secondary compartment. 

B. Terminate medium-voltage duct bank ground cable in primary compartment area 
of the transformer pad. Provide compression ground lug to connect duct bank 
ground cable to transformer ground pad in the primary compartment. 

C. Refer to Section 26 0526, "Grounding and Bonding for Electrical Systems," for 
material and installation requirements. 

3.5 FIELD QUALITY CONTROL 

A. After transformer pad is formed, and conduits, reinforcing bars, and ground rod 
are installed, but before concrete is placed, schedule an inspection through the 
LANL STR. 

B. Allow 3 working days in schedule for LANL inspection. 

C. Correct deficiencies noted before placing concrete. 

3.6 TRANSFORMER INSTALLATION 

A. LANL Utilities and Infrastructure will install the pad-mounted transformer on the 
concrete pad. 

1. The transformer will be anchored to the pad with post-installed concrete 
anchors. 

2. Ground cables will be connected to the ground pads in the primary and 
secondary compartments. 

B. LANL Utilities and Infrastructure will install, test, and terminate the medium
voltage cables in the primary compartment. 

C. Install the secondary service conductors from the building service-entrance 
equipment to the pad-mounted transformer secondary compartment. 

1. Connect secondary service conductors to the low voltage lugs in the 
secondary compartment. 

2. Use materials and installation methods specified in Section 26 0519, 
"Low-Voltage Electrical Power Conductors and Cables." 

3. Identify secondary service conductors per Section 26 0553, "Identification 
for Electrical Systems." 

4. Contact the LANL STR to schedule an inspection of the secondary 
service conductor installation. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 33 7311, Rev. 2, dated 
September 1, 2009. 
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PART 1 GENERAL 

SECTION 33 7711 

PAD-MOUNTED SWITCH ROUGH-IN 

1.1 SECTION INCLUDES 

A. Furnish and install rough-in for pad-mounted medium-voltage switch including 
the following: 

1. Underground ductbank for medium-voltage cables. 
2. Grounding provisions. 

1.2 RELATED SECTIONS 

A. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

B. Section 26 0526, "Grounding and Bonding for Electrical Systems," 

C. Section 33 7119, "Electrical Underground Ducts and Manholes." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 LANL PERFORMED WORK 

A. LANL Utilities & Infrastructure will furnish, install, and test the pad mounted 
medium-voltage switch and associated medium voltage cables. 

B. At electrical manholes containing energized electrical cables, LANL Utilities & 
Infrastructure make penetrations into the manholes and will install the last 5 ft of 
duct into the manhole using materials furnished by the construction 
subcontractor. 

1.5 SUBMITTALS 

A. Construction Submittals: None. 

1.6 QUALITY ASSURANCE 

A. Comply with the National Electrical Code (NEC) (NFPA 70) and the National 
Electrical Safety Code (IEEE Std C2). 

1. 7 SEQUENCING AND SCHEDULING 

A. Coordinate rough-in for medium-voltage pad-mounted switch with LANL Utilities 
& Infrastructure through the LANL Subcontract Technical Representative (STR). 

PART 2 PRODUCTS 

2.1 PAD-MOUNTED MEDIUM-VOLTAGE SWITCH (GFE) 

A. LANL Utilities & Infrastructure will furnish tamperproof and weatherproof pad
mounted medium-voltage switch that will comply with IEEE C37.74, IEEE 
Standard Requirements for Subsurface, Vault, and Pad-Mounted Load
Interrupter Switchgear and Fused Load-Interrupter Switchgear for Alternating 
Current Systems Up to 38 kV. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces and conditions, with Installer present, for compliance with 
installation tolerances and other conditions affecting rough-in for pad-mounted 
medium-voltage switch. Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

3.2 MANHOLE 

A. Existing manhole with cover is designed for mounting one medium-voltage pad 
mounted switch unit. Refer to Section 33 7119, "Electrical Underground Ducts 
and Manholes." 

3.3 DUCT INSTALLATION 

A. Install 6-inch concrete-encased duct from below each switch compartment at the 
switch pad to within 5 ft of existing manhole. LANL Utilities & Infrastructure will 
extend ducts into existing manhole. Furnish all ductbank materials required for 
this work. 

B. Refer to Section 33 7119, "Electrical Underground Ducts and Manholes," for 
materials and installation requirements. 

3.4 GROUNDING 

A. Terminate medium-voltage duct bank ground cables in switch compartment area 
of the medium-voltage switch pad. Provide compression ground lug to connect 
ground cable to medium-voltage switch ground pad in the switch compartment. 

B. Refer to Section 26 0526, "Grounding and Bonding for Electrical Systems," for 
material and installation requirements. 

3.5 MEDIUM-VOLTAGE SWITCH INSTALLATION 

A. LANL Utilities & Infrastructure will install the pad-mounted medium-voltage switch 
on the concrete pad. 

1. The switch will be anchored to the pad with post-installed concrete 
anchors. 

2. Ground cables will be connected to the ground pads in switch 
compartments and to the ground ring in the electrical manhole or to the 
duct bank ground cable. 

B. LANL Utilities & Infrastructure will install, test, and terminate the medium-voltage 
cables. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 33 7711, Rev. 2, dated 
September 1, 2009. 
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SECTION 40 0511 

COMPRESSION FITTINGS ON COPPER AND STAINLESS-STEEL TUBING 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. The purpose of this specification is to provide a safe and correct method for 
installation and remake of Swagelok fittings on stainless steel and copper 
instrument and process tubing up to a maximum OD of 1 inch. 

B. Swagelok brand compression fittings are the available fittings through the LANL 
Just-In-Time contract. 

Note: Other manufacturers of compression fittings will follow these general 
requirements. Specific makeup and installation instructions shall follow 
manufacturer's written instructions. Use of compression fittings outside 
the scope of this specification shall be at the written direction of a 
technical person familiar with their application. 

1.2 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 22 0529, "Hangers and Support for Plumbing Piping and Equipment." 

D. Section 22 0554, "Identification for Plumbing, HVAC, and Fire Piping and 
Equipment." 

E. Section 22 0813, "Testing Piping Systems." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 QUALITY ASSURANCE AND TESTING 

A. Work identified in this section shall be in accordance with Section 01 4000, 
"Quality Requirements." 

1.5 STORAGE AND HANDLING 

A. Deliver tubing material and fittings to site in clean, degreased, and dry condition. 

B. Maintain end seals and covers to physically protect parts and preserve 
cleanliness. 

C. Remove end seals and covers only for cleaning, fabrication, erection, or 
inspection. 

D. Exercise care in the handling and storage of materials and pre-fabrications to 
ensure that contamination by foreign material does not occur. 

E. Do not drag tubing off trucks or rack (causes longitudinal scratches). 
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1.6 PREREQUISITES 

A. Installers of compression fittings shall be one-time trained on their assembly by 
the manufacturer or an authorized distributor, or through a formal LANL course 
for the following applications: 

1. Nuclear/radiological (glove boxes, wash downs, CAMs, etc.); 

2. Toxic systems, such as those contributing to a high or moderate facility 
categorization (e.g., beryllium); 

3. Intermediate and high pressure systems (defined here as 150 psi 
gas/1500 psi liquid and 3000 psi gas/5000 psi liquid max allowable 
operating pressures, respectively). 

4. Acceptable Courses: 

a. Course 30831, Compression Fitting Assembly (future; approx 90 
minutes at White Rock). 

b. Course 19676, (approx 90 minutes at TA-60, taught through and 
largely for the SSS (KSL) by Albuquerque Valve and Fitting Co as 
needed; contact: Ronnie Tupin), 

c. Swagelok Safety Seminar (approx 4 hours, taught by Albuquerque 
Valve and Fitting at their facility near the airport, (505) 842-0213 
or info@albuquerque.swaqelok.com), 

5. Submit copies of training certification for each assembler. 

B. Review drawings, details, manuals, and other material required for instrument or 
process tubing and fitting installation. 

C. Use the following guidelines during the performance of this specification: 

1. Fitting Removal 

a. If applicable, verify piping system has been properly isolated, 
drained, and tagged. 

b. Tube caps and fittings should not be used to bleed or vent any 
instrument/process lines at normal system pressures. This is an 
unsafe act that may result in serious injury or contamination. 

D. When working with potentially contaminated systems, ensure catch bags, filters, 
or other mechanisms are used to contain any contaminants. 

PART 2 PRODUCTS 

2.1 EQUIPMENT REQUIRED 

A. Swagelok Tube Fitting Gap Inspection Gauges for initial installation (see 
Attachment 4, Table 4-1). 

B. Special Tools: 

1. Tube benders (with bend radius as required by Attachment 2, Table 2-1); 
2. Tube cutter (see Attachment 1). 
3. Tube deburring tool or equivalent. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Compression Fittings on Copper and Stainless-Steel Tubing 
40 0511-2 

:11465 



C. Additional Equipment/Tools 

1. Applicable personal protective equipment 

2. 6-inch ruler 

3. Scribe (for marking fittings) or equivalent (indelible pen or felt tip marker -
low chloride if on stainless steel) 

4. Open end wrenches (as required for application) 

5. Tubing, as applicable for work to be done 

6. Fittings and fitting components, as applicable for work to be done 

2.2 TUBING MATERIAL 

A. Standards for Seamless Ferritic and Austentic Tubing and Piping: ASTM A 213. 

B. Stainless Steel Tubing: ASTM A 269, annealed, Type 316. 

C. Seamless Copper Water Tube: ASTM B 88, soft annealed (temper 060), Type L. 

D. Seamless Carbon Steel Tubing: ASTM A 179, maximum hardness 72 HRb. 

E. Seamless Copper Tube: ASTM B 75, soft annealed (temper 060). 

PART 3 EXECUTION 

3.1 INSTALLATION 

A. Follow Attachments 1 through 8 for proper installation, remake, and maintenance 
of Swagelok compression fittings. 

3.2 PARTS REPLACEMENT 

A. Do not connect, mix, or interchange parts (caps, plugs, ferrules, bodies, etc.) of 
tube fittings made by different manufacturers (such as Parker to Swagelok). 
Improper fitting seal, DAMAGE, or INJURIES may result. 

B. Use all SS fittings and ferrules on SS tubing. 

C. Use all brass fittings and ferrules on copper tubing. 

3.3 POST INSTALLATION INSPECTION AND TESTING 

A. Inspection 

1. Ensure lines are terminated correctly by performing visual continuity 
checks on each tubing run. 

2. Ensure tubing and fittings are of the type and size specified. 

3. Ensure tubing is free of wrinkles, flats, axial scratches, gouges, and 
humps. 

4. Ensure tubing is properly supported and protected from damage. 

5. Ensure threads are mostly or fully covered by fitting nut. 

6. Check for proper pull up of the fitting with appropriate size no-go gauge. 

Note: Some fittings (e.g., bulkhead fittings) are not gaugeable. 
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B. Leak Test 

1. Test to determine the integrity of the component and related equipment to 
perform their intended functions. Pressure test all new piping and overall 
system, and any pressure system that has been modified or repaired, 
shall be pressure-tested before operating. Pressure test existing 
pressure systems (even if they have been previously tested) that, due to 
changes in mission or use, present significant hazards such as stored 
energy, toxicity, flammability, corrosiveness, or oxygen depletion, before 
operation. Testing must conform to the conditions of the relevant codes 
and standards (e.g., B&PV, 831, or DOT). 

Note: Pressure and leak testing on systems in radiological service or 
containing hazardous materials require hazard control plans or 
activity hazard analysis. Systems greater than 15 PSIG require 
adherence to LANL ESM, Chapter 17. 

2. On pressure systems, perform a pressure test in accordance with Section 
22 0813, "Testing Piping Systems." And the appropriate ASME B&PV 
Code, or appropriate volume of the ASME 831 piping codes (see LANL 
ESM, Chapter 17). 

3. Systems under 15 PSIG may be pressure tested in accordance with the 
appropriate volume of the ASME 831 piping codes or using LANL ESM, 
Chapter 17 as guidance. 

PART 4 ATTACHMENTS 

A. Attachment 1 Tube Cutting. 

B. Attachment 2 Tube Bending. 

C. Attachment 3 Tubing Installation. 

D. Attachment 4 Swagelok Fitting Initial Installation. 

E. Attachment 5 Tube Fitting Tightening Due to Leaking Fitting. 

F. Attachment 6 Tube Fitting Removal and Reconnection. 

G. Attachment 7 Tube Cap Installation. 

H. Attachment 8 Tube Cap Reinstallation. 
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Attachment 1 

Tube Cutting 

CAUTION: • When cutting, ensure tubing does not get hot. Heat hardening of tubing may cause 
fitting failure. 

• Tube cutters used for SS up to 1" OD must be specially designed to avoid work 
hardening. 

• Due to the possibility of introducing foreign particles internal to tubing, ensure tubing 
is clean and deburred after cuts (hacksaw use is highly discouraged). 

NOTE: Tubing shall be cut using tools designed and maintained (sharp cutting surfaces) specifically 
for that purpose. 

1.1 Tube Cutters 

A Using tube cutters, cut tubing squarely with gradually applied force. Use 1/8 turn 
of cutter knob for every two revolutions on steel or stainless steel. Use 1/8 turn 
of cutter knob for each revolution when cutting copper tubing. 

B. Deburr ID of tubing. 

C. Clean as necessary. 

1.2 Hacksaw (Hacksaw Use Is Highly Discouraged) 

A When using a hacksaw to cut tubing, use tube sawing guide instead of a vise to 
ensure a square cut and to keep tubing from flattening out. 

B. Hacksaw blade should have 24 teeth per inch minimum. 

C. For proper entry into fitting and to prevent system contamination and/or restricted 
flow, deburr both ID and OD of tubing. 

D. Clean as necessary. 
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Attachment 2 

Tube Bending 

NOTES: 1. Tubing minimum bending radius shall be based on the applicable tubing OD (tube 
fittings shall be used whenever smaller bending radii are required). 

2. Tube bending will result in wall thinning and the need to derate the tubing design 
pressure per ASME (e.g., ANSl/ASME 831.9, Section 102.4.5). 

2.1 Tubing Bend Radius 

A. Use Table 2-1 to determine minimum tubing bend radius. 

Table 2-1. Minimum Bending Radius for Tubing (requires derating). 

For Tube Bend 
180° 

Tubing Minimum Bend Calculated Bend Resulting Wall 
OD Radius Radius Thinning 

(inch) (inch) (diameter) (%) 

1/8 3/8 3 22 

1/4 9/16 2.25 31 

1/4 3/4 3 22 

3/8 15/16 2.5 27 

1/2 1-1/2 3 22 

5/8 2-1/4 3.6 19 

3/4 3 4 17 

1 4 4 17 

NOTES: 1. All tube bends shall be made using tools designed specifically for that 
purpose. Caution shall be exercised to ensure a smooth, even bend with 
minimal flattening, wrinkles, humps, or other damage to tubing. 

2. Tube benders vary, but requirements for minimum bend radius shall be 
met. 

3. Actual bend radius can be greater than required minimum. 

2.2 Select tube bender that meets the minimum bend radius requirements from Table 2-1. 
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Attachment 2 

2.3 Bend tubing as follows: 

A. Ensure even bends with no flattening or other damage to tubing. 

B. Bend tubing so that deformed section at bend does not enter fitting. See 
dimension L on Figure 2-1 and Table 2-2. 

Figure 2-1. Guidance for Determining Length Between Tube Bend and Fitting. 

Table 2-2. Determining Length Between Tube Bend and Fitting. 

T (inch) Tubing OD 1/8 1/4 3/8 1/2 5/8 3/4 1 

L (inch) Recommended 3/4 13/16 15/16 1-3/16 1-1/4 1-1/4 1-1/2 

Length of Straight Absolute Minimum 5/8 11/16 3/4 1 1-1/6 1-1/16 1-5/16 
Tube 

CAUTION: Do not spring tubing into position in fitting as this can result in excessive stress on tubing 
and connections leading to leakage. 

C. Tube line fabrication (bend angles and measured lengths) must be accurate so 
that the tube end easily enters the fitting in proper alignment. 

D. When a section of bent tubing is being connected, ensure that tubing is in proper 
alignment with fitting before tightening. 

E. Use bends where practical instead of fittings. 

2.4 Verify and document based on applicable Project Quality Management Plan. 
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Attachment 3 

Tubing Installation 

3.1 Flush or blow down tubing and fitting(s), where practical. 

3.2 Ensure that visible internal surfaces of tubing are clean of any foreign matter. Remove 
all filings, chips, and grit before attachment of fittings. Cover ends until final installation. 

3.3 Use related attachments with this one as necessary. 

A. Tube Cutting (Attachment 1 ). 

B. Tube Bending (Attachment 2). 

C. Swagelok Fitting Installation (Attachment 4). 

3.4 Plan tubing layout to ensure: 

A. Tubing does not block access to doors, bolts and equipment that needs to be 
accessed for maintenance. 

B. When attaching tubing to an item that may occasionally be removed for repair or 
maintenance, ensure method of connecting and running tubing allows easy 
removal. 

C. Ensure tubing is kept clear of controls and does not impede operator's access to 
controls. 

D. If tubing is run in an area that will expose it to damage, e.g., being stepped on or 
used as a hand hold, review with supervisor or technical support for need/method 
to protect tubing. 

E. Ensure tubing is appropriately supported. Refer to Section 22 0529, "Hangers 
and Supports for Plumbing Piping and Equipment." 

F. Ensure valves or other devices that require torque to be executed in their 
operation are mounted so that a twisting movement is not applied to tubing. 
Normally this would require valves or other devices to be mounted using a 
bracket to hold it in place. 

G. If possible, gang tubing vertically rather than horizontally to avoid collection of 
dirt, corrosives, and contaminants. 

H. Ensure fittings are staggered and offset when making multiple runs to provide 
easier installation and conserve space. 

I. Verify slope requirements are met per appropriate design standards. 

NOTE: Straight runs between two fixed fittings should be avoided. This does not 
allow for expansion and or for tubing to be properly bottomed in fitting when 
being made up. 

J. If necessary, use expansion loops in tubing to allow for thermal growth. 

K. If necessary, make layout sketch of tubing runs by measuring distances with a 
flexible steel rule. Some suggestions to consider: 

1. Consult fitting vendor catalog to determine distance to end point of tubing. 
(See Attachment 2 on bending tubing) 
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Attachment 3 

2. Measure all dimensions to and from centerline of tubing. 

3. For clearances, it is necessary to allow for one-half tubing OD to clear 
obstructions to prevent rubbing. 

4. Tube bends can be measured square and excess tubing trimmed from 
end after bending. For more accurate tube length measurement, length 
of tubing in a bend can be calculated using Table 3-1 and the equation 
below: 

Table 3-1. Bend Angle Cross Reference to Bend Factor. 

Degrees of Bend 30 45 60 90 180 

Bend Factor 0.52 0.78 1.04 1.57 3.14 

Required Tub Length = Bend
1
J ~end 

Factor RadiU§.. 

NOTE: Example: For a 90° bend with a bend radius of 2 inches, required 
Tube Length= (1.57) x (2 inches)= 3.14 inches. 

3.5 Label piping system. Refer to Section 22 0554, "Identification for Plumbing, HVAC, and 
Fire Piping and Equipment." 

3.6 Verify and document based on applicable Project Quality Management Plan. 
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Attachment 4 

Swagelok Fitting Initial Installation 

NOTE: When using compression fittings other than Swagelok, the manufacturer's installation 
instructions shall be furnished by the fitting supplier. 

4.1 Refer to the following for: 

A. Tube Cutting (Attachment 1 ). 

B. Tube Bending (Attachment 2). 

4.2 Flush or blow down tubing I fitting(s), where practical. 

4.3 Ensure that visible internal and external surfaces of tubing and fitting(s) are clean of any 
foreign matter. 

NOTE: Tubing surface finish is very important to proper sealing. Tubing with any depression, 
scratch, raised portion, or other surface defect will be difficult to seal. 

4.4 Ensure: 

A. No axial scratches along tubing where ferrule seats. 

B. Ferrule(s) are not scratched or deformed. 

C. Fittings components are of proper type. 

D. Parts are not mixed or interchanged with another manufacturer. 

E. No damaged threads on fitting bodies and nuts. 

NOTES: • The small tapered end of ferrule goes into fitting body. 

LANL Project l.D. 100761 
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• 

• 

Swagelok fittings have a two piece ferrule: front ferrule (large piece) and 
back ferrule (small piece). 

Do not use Teflon Dtape on tube end of fitting body threads. A small 
amount of low- chloride lubricant on stainless steel threads can be used 
to minimize galling (do not get inside the process; (Swagelok Silver- or 
High Purity-Goop are acceptable). 
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Attachment 4 

4.5 Makeup nut and ferrule(s) on tubing (see Figure 4-1). 

Figure 4-1. Swagelok Fitting Exploded View Showing Ferrules Orientation. 

NOTE: Fittings are not normally disassembled prior to use as contaminants may enter fitting 
or ferrules may be lost. 

4.6 Align tubing with fitting so that tubing end easily enters fitting in proper alignment. 

4.7 Insert tubing end until it bottoms against shoulder in fitting body. While holding tube end 
against shoulder in fitting body, tighten nut finger tight. This is necessary to prevent 
movement of the tube while the nut forces the ferrule to grip the tube and to seal through 
any minor imperfections that may exist on the outside of the surface (see Figure 4-2). 

NOTES: • If unexpected resistance is felt when threading nut to finger tight, then fitting 
should be cleaned or replaced, as applicable. 

• Do not force an improperly fitted tube line into the fittings. If tubing is oval or will 
not easily fit through fitting nuts, ferrules, and bodies, do not force tubing into 
fittings. 

• Tightening fittings finger tight means manually, with no tools. 
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60239831-SPEC-001, Rev. 0 

Figure 4-2. Swagelok Fitting Cutaway View. 

Compression Fittings on Copper and Stainless-Steel Tubing 
40 0511-11 (Att. 4) 

11474 



Attachment 4 

4.8 Scribe fitting at 6 o'clock position. Use indelible pen or felt tip marker. If desired, fitting 
body may also be marked temporarily to verify number of turns in Step 4.9. 

NOTE: When scribing nut and fitting body on fittings where scribe reference on body may be 
used for more than one nut (e.g., union, elbow, etc.), ensure that scribe marks 
relating to each nut are distinguishable. 

4.9 While holding fitting body steady with backup wrench: 

A. For tubing OD~ 1/4 inch: Tighten nut 1-1/4 turns (as shown in Figure 4-3 below 
left) to swage ferrule. (Nut mark should be at 9 o'clock position). 

B. For tubing OD < 1/4 inch: Tighten nut 3/4 turn (as shown in Figure 4-4 below 
right) to swage ferrule. (Nut mark should be at 3 o'clock position). 

Figure 4-3. Tightening Nut 1-1/4 Turns 
(for tubing OD .~ 1/4 inch). 

Figure 4-4. Tightening Nut 3/4 Turn 
(for tubing OD< 1/4 inch). 

CAUTION: • Never permit the fitting body to rotate during tube end make-up. Two 
wrenches must be used. Assemble port connectors to components 
first and hold with wrench while making up the tube joint. All types of 
union bodies must be held while each of the tube ends is makeup. 

• Never attempt to makeup by torque or feel. Always turn the nut the 
prescribed amount (listed above) regardless of torque required. 

NOTES: • A gap inspection gauge is used with Swagelok fittings to verify proper 
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swaging and pull up (see Table 4-1). 

Gap inspection gauges should be used unless physical makeup of 
fitting prevents their use. 

Gap inspection gauge is not required on jam nut of Bulkhead Union 
Fitting or other fittings without shoulders. Step 4.10 provides alternative 
inspection method. 

During initial installation using gap inspection gauge, Swagelok fittings 
do not require disassembly and visual inspection if made up to 
manufacturer's instructions. 
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Attachment 4 

Table 4-1. Swagelok Gap Double-Ended Inspection Gauges 

Tubing OD (inch) 1/8 1/4 5/16 3/8 1/2 5/8 3/4 1 

Swagelok Gauge Series 200 400 500 600 810 1010 1210 1610 

NOTE: Only the following Swagelok Gap Inspection Gauge ends are to be used in 
this procedure: 

• For tubing OD ~ 1/4 in.: Use 1-1/4 turns from finger tight end. 

• For tubing OD< 1/4 in.: Use 3/4 turns from finger tight end. 

C. Attempt to insert gap inspection gauge between fitting nut and body hex 
(Figure 4-5). 

1. For tubing OD~ 1/4 inch: Use 1-1/4 turns from finger tight end. 

2. For tubing OD< 1/4 inch: Use 3/4 turn from finger tight end. 

Figure 4-5. Typical Swagelok Gap Gauge. 

: : 
11-114 TURNS 

FROM SNUG 1 
1-114 TmNSFROM 
FllGER TIGHT 

: I 

CAUTION: Do not tighten fittings with gap gauge in place. 

NOTES: • If gap inspection gauge fits between nut and body hex, fitting is 
not sufficiently tightened. 

• If any tubing/fitting makeup is found to be questionable, then 
remake, replace, or repair as necessary. 

3. If using Swagelok MS-IG 468 (multiple size) no-go gauge, measure from 
finger tight. 

D. If gap inspection gauge fits between nut and body hex, tighten in 1/4 hex flat 
increments until gauge does NOT fit into space. DO NOT tighten more than 
2 hex flats (1/3 turn) past: 

1. For tubing OD~ 1/4 inch: 9 o'clock position (refer to Figure 4-3). 
2. For tubing OD< 1/4 inch: 3 o'clock position (refer to Figure 4-4). 
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Attachment 4 

E. When gap inspection gauge will NOT fit between nut and body hex, installation of 
fitting is correct. 

4.10 If a gap inspection tool cannot be used and personnel safety depends on proper 
makeup, then check for proper fitting makeup as follows: 

NOTE: Scribe mark is reference point used in subsequent fitting tightening. 

A. Scribe fitting and nut in their final position. 

CAUTION: If tubing end does not sufficiently extend past ferrule, improper fitting seal 
may result. 

B. Remove nut , disassemble fitting, and visually inspect for: 

1. Ferrule(s) orientation is correct. 

2. Ferrule(s) swaged. 

3. Tubing extends past end of ferrule to ensure tubing bottoms out in fitting. 

4. If end tubing is visible, verify tube end is properly cut and free of burrs. 

NOTES: • It is recommended that Swagelok fittings not be tightened > 1/6 
to 1/4 turn past scribe mark. 

• When reconnecting fitting, a slight increase in resistance 
(torque rise) will be felt indicating ferrule is being resprung to its 
original position. 

• Fitting end plugs and port connections require only 1 /4 inch turn 
from finger tight makeup in all sizes. Tightening fitting finger 
tight normally means manually, with no tools. Sizes 1/16 to 
3/16 can be damaged (tube snapped or cut) by over tightening. 

C. Reconnect nut as follows: 

1. While ensuring tubing is aligned and bottomed against shoulder in fitting 
body, tighten nut finger tight. 

2. Tighten nut to its original position as indicated by scribe marks, then snug 
slightly (with wrench), typically 1/6 to 1/4 turn maximum. 

4.11 Verify fitting(s) makeup completed and document based on applicable Project Quality 
Management Plan. 
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Attachment 5 

Tube Fitting Tightening Due to Leaking Fitting 

WARNING: Before tightening fittings, system must be depressurized. 

NOTES: • It is recommended that fittings not be tightened more than 1/6 to 1/4 turn past the 
scribe mark. 

• If fitting is not scribed, tightening may be done using good craft practice. 

5.1 If fitting leaks, tighten fitting in increments of 1/4 hex flat until leak stops. 

5.2 If fitting still leaks, evaluate as follows: 

A. If practical, take fitting apart and examine for scratches on tubing or ferrule, 
damaged threads, or improper tubing alignment. If no problems are found, or 
replacement is not required, reconnect per applicable steps of appropriate 
attachment. 

B. Determine if fitting should be replaced. Take necessary action to replace fitting. 
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Attachment 6 

Tube Fitting Removal and Reconnection 

6.1 Fitting Removal (system must be depressurized) 

A. Inspect fitting for previously scribed marks. 

B. If fitting is not scribed, before disconnecting, perform as follows: 

1. Inspect fitting for leaks and indication of leaking. 

2. Inspect fitting for looseness (by hand). 

3. If leaks or looseness are noted: 

a. Evaluate the need to replace fitting. 

b. If necessary, replace fitting per applicable attachment of this 
section. 

NOTES: • When scribing nut and fitting body on fittings where 
scribe reference on body may be used for more than 
one nut (e.g., union, elbow, etc.), scribe marks relating 
to each nut are to be distinguishable. 

• For maximum number of remakes, mark the fitting and 
nut before disassembly to prevent over tightening 
caused by guesswork. 

4. If no leaks or looseness are noted, scribe fitting. Use this mark as original 
installation scribe mark. 

WARNING: In all applications where root or instrument isolation valves are 
installed, tube caps or fittings can be used to release trapped 
pressure in instrument lines, after the root valve or instrument 
isolation valve(s) are closed. For other applications, 
Paragraph 1.6 of this section provides guidance. 

5. Remove fitting. Ensure proper cleanliness level is maintained. 

6.2 Fitting Reconnection 

A. If both ends of tubing/fitting(s) are open, flush or blow down tubing/fitting(s), 
where practical. 

B. Verify that visible internal and external surfaces of tubing and fitting(s) are clean 
of any foreign matter. 

C. Check fittings visually for condition of threads, ferrule, and tubing. If fitting is 
damaged, initiate action to replace. 

CAUTION: If Safety Installation Collar was installed on Swagelok fitting, remove it 
before reconnection. 

NOTE: Safety Installation Collar may have been installed with Swagelok fittings on 
large OD tubing to verify proper swaging. 
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Attachment 6 

D. Insert assembly into fitting until ferrule seats into fitting. 

NOTE: If resistance is felt when threading nut to finger tight, fitting should be cleaned 
or replaced, as applicable. 

E. Thread nut onto body finger tight and tighten to original scribe mark. 

NOTES: • A slight torque rise will be felt indicating ferrule is being resprung to its 
original position. 

• It is recommended that fittings NOT be tightened more than 1/6 to 
1/4 turn past scribe mark. 

F. If connecting swaged ferrule/tubing/nut assembly with new fitting body (where 
fitting body will not have scribe mark): 

1. Tighten nut until rise in torque is felt. 

2. Scribe fitting body (align with nut scribe mark). 

3. Snug fitting slightly with wrench. 

G. If fitting body and nut are scribed: 

1. Retighten nut by hand. 

2. With two wrenches, tighten nut to its original position as indicated by 
scribe marks. A noticeable increase in mechanical resistance will be felt 
indicating the original position. Then tighten 1/6 to 1/4 turn with wrench. 

3. If torque rise is NOT felt, tighten nut an additional 1/12 turn (1/2 hex flat). 

H. Verify and document based on applicable Project Quality Management Plan. 
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Attachment 7 

Tube Cap Installation 

CAUTION: Connecting, mixing or interchanging parts (caps, plugs, ferrules, bodies, etc.) with tube 
fittings made by different manufacturers (such as Parker to Swagelok) may cause 
improper fitting seal, damage, or injuries. 

7. 1 Inspect for damaged threads on fitting bodies and nuts. 

7.2 Verify that visible internal and external surfaces of tubing and fitting(s) are clean of any 
foreign matter. 

NOTE: If resistance is felt when threading nut to finger tight, cap or fitting should be cleaned 
or replaced, as applicable. 

7.3 While holding fitting body with backup wrench, tighten tube cap finger tight. 

7.4 Using wrench, tighten tube cap 1/4 turn (1 1/2 hex flats) to seat tube cap. 

7.5 Scribe tube cap in final position 

7.6 lftube cap leaks 

A. Mark tube cap and fitting. 

8. Tighten tube cap an additional 1/2 hex flat. Repeat as necessary in 1/2 hex flat 
increments up to limit of 2 hex flats (1/3 turn). 

C. Scribe tube cap in final position. 

7.7 Verify and document based on applicable Project Quality Management Plan. 
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Attachment 8 

Tube Cap Reinstallation 

8.1 Inspect for damaged threads on fitting bodies and nuts. 

8.2 Verify that visible internal surfaces of tubing and fitting(s) are clean of any foreign matter. 

NOTE: If resistance is felt when threading nut to finger tight, cap or fitting should be cleaned 
or replaced, as applicable. 

8.3 While holding fitting body with backup wrench, tighten tube cap finger tight. 

8.4 Using wrench, tighten tube cap to original position. 

8.5 lftube cap is not leaking, go to Step 8.7. 

8.6 If tube cap leaks: 

A. Mark tube cap and fitting. 

B. Tighten tube cap an additional 1/2 hex flat. Repeat as necessary in 1/2 hex flat 
increments up to limit of 2 hex flats (1/3 turn). 

8. 7 Verify and document based on applicable Project Quality Management Plan. 

END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 40 0511, Rev. 1, dated 
July 17, 2008. 
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SECTION 40 0527 

PIPING AND TUBING INSPECTION CHECKLIST 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. Inspection of piping and tubing installations per design documents. 

B. Inspection of installation workmanship. 

C. Supports. 

D. Cutting. 

E. Joining: 

1. Fittings, 
2. Welding, 
3. Brazing, 
4. Threading, and 
5. Flange Assembly. 

F. Bending. 

G. Cleaning. 

H. Leak Testing. 

I. Insulation. 

J. Documentation. 

1.2 RELATED SECTIONS 

A. Section 01 4000, "Quality Requirements." 

B. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

C. Section 22 0529, "Hangers and Supports for Plumbing Piping and Equipment." 

D. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

E. Section 22 0713, "Plumbing and HVAC Insulation." 

F. Section 22 0813, "Testing Piping Systems." 

G. Section 40 0511, "Compression Fittings on Copper and Stainless-Steel Tubing." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 QUALITY ASSURANCE AND TESTING 

A. Work identified in this section shall be in accordance with Section 01 4000, 
"Quality Requirements." 

B. Perform inspections and testing in accordance with Section 22 0529, "Hangers 
and Supports for Plumbing Piping and Equipment;" Section 22 0713, "Plumbing 
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and HVAC Insulation;" Section 22 0813, "Testing Piping Systems;" and 
Section 40 0511, "Compression Fittings on Copper and Stainless-Steel Tubing." 

C. Quality Assurance Program 

1. The fabricator is responsible for maintaining quality and shall perform in
process and final inspection on his work as required herein. The 
fabricator must comply with all applicable federal, state, or local codes. 

PART 2 PRODUCTS 

A. Not Used. 

PART 3 EXECUTION 

3.1 INSPECTION ATTRIBUTES 

A. General: 

1. Approved design documents present. 
2. Code to which it was designed identified (e.g., UPC, applicable 

ASME 831 code). 
3. Design followed: 

a. Required materials used (metal, polymer, schedule, markings per 
material standard on tube, pipe, and fittings). 

b. No counterfeit materials. 

4. Routing layout, configuration. 
5. Elevations (if elevation is critical). 
6. Slope (if slope is critical). 
7. Location of components, instruments, fittings. 
8. Orientation of components where flow direction is important (check 

valves, reducers, globe valves, etc.). 
9. Support locations, types, attachments. 
10. Integrity and workmanship. 

3.2 CUTTING 

A. Pipes are cut square. 

8. Surfaces are free of sharp edges and burrs. 

C. End preparation weld bevel for welded pipes. 

3.3 JOINING SWAGE FITTINGS 

A. Installer trained per LANL or manufacturer's course 

8. Section 40 0511, "Compression Fittings on Copper and Stainless-Steel Tubing," 
followed for cutting, bending, and assembly of these. 

1. Correct parts (body, nut and ferrules). 
2. Tube ends cut square. 
3. Clean and smooth tube ends. 
4. Tube aligned straight. 
5. Tube inserted into fitting body to right depth. 
6. Finger tight followed by the right torque or turns (follow vendor's instructions). 
7. Go/No-Go gage check where applicable (follow vendor's instructions). 
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3.4 THREADING 

A. Pipe or tubing size. 

B. Threading tool identification. 

C. Cleanliness. 

D. Proper thread lubricant-sealant. 

E. Threads not damaged. 

F. Proper alignment before joining. 

G. Sufficient insertion of pipe threads. 

H. Proper alignment after joining. 

3.5 COLD BENDING 

A. Tangent point marked. 

B. Bend angle and dimensions. 

C. Bend free of wrinkles. 

D. Pipe or tubing wall not thinned below minimum design. 

E. Ovality of cross section not over 8% of nominal diameter. 

F. No deep gouges or scratches. 

3.6 WELDING 

A. Certified welding inspector accepts job: 

1. Welder certified; 
2. Correct welding procedure used; 
3. Weld map documenting weld symbols (depth of penetration, weld-type 

fillet, butt, etc.); 
4. Correct base metal used; 
5. Correct filler metal used; and 
6. Weld procedures followed. 

3.7 CLEANING 

A. Weld surfaces free of contaminants. 

B. Inside piping surfaces free of all non-adhering material. 

C. Verify no moisture in the system. 

D. Special cleaning done when required (e.g. refrigerants, oxygen, tritium). 

3.8 FLANGE ASS EMBLY 

A. Proper support of both sides of open flange. 

B. Removal of old gasket. 

C. Cleanliness. 

D. No flange-face imperfections. 

E. Verify flange face finish compatible with new gasket. 

F. Verify correct gasket. 
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G. Verify gasket condition. 

H. Verify right bolts, verify size and markings. 

I. Align flange and support flange ends. 

J. Lubricate bolts and nuts (unless new and coated). 

K. Verify compatibility of lubricant, if used. 

L. Use washers. 

M. Visual verification of fastener condition. 

N. Verify use of correct fastener lubrication. 

0. Verify adhesive compatibility, if used. 

P. Verify Installation of all bolts. 

Q. Torque wrench and multiplier calibration. 

R. Torque bolts in star pattern, three passes. 

S. Verify bolt torque. 

T. Verify full engagement of nut (bolt threads at least flush with top on nut). 

3.9 LEAK TESTING 

A General -All Testing: 

1. Follow Section 22 0813, "Testing Piping Systems." 

B. Hydrostatic Leak Test: 

1. Reduce pressure to the design pressure prior to checking for leaks; 
2. Test boundaries, valve alignment and closure; 
3. Joints visible; 
4. Pressure control and overpressure protection of test; 
5. System relief devices isolated; 
6. Water cleanliness and chemistry (ppm chloride limit on stainless); 
7. Hydrotest pressure, considering changes in elevation; 
8. Supports completed; 
9. Temporary supports where necessary (hydro of steam or gas lines); 
10. Variable springs constrained; 
11. Expansion joints constrained; 
12. Verification of pressure rating of components; 
13. Use of strainers to protect equipment; 
14. Ambient temperature above minimum; 
15. Fill and venting; 
16. Time at pressure; 
17. Depressurize; 
18. Visual inspection for leaks; 
19. Repair of joints; 
20. Tightening of leaking mechanical or flange joints; 
21. Flush and water disposal; 
22. Dry and clean pipe; and 
23. System and valve alignment returned to specified condition. 

C. Pneumatic Test Piping (typically Small Bore -- 2 inch and smaller -- and below 
150 psi): 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Piping and Tubing Inspection Checklist 
40 0527-4 

114815 



1. Owner approval for systems with greater than 2 cubic feet of volume; 
2. Verify component pressure rating; 
3. Examine assembly of all threaded, bolted, and other mechanical joints; 
4. Verify test boundaries (valve alignment); 
5. Joints visible; 
6. Non-flammable nontoxic gas used; 
7. Test pressure per Spec 22 0813, "Testing Piping Systems;" 
8. Test rig equipped with Code pressure relief device; 
9. Approved leak detection solution; 
10. Initially pressurize gradually to lesser of 25 psi or 25 percent of test 

pressure for preliminary check; 
11. Gradually increase pressure in steps, allow time between steps for strain 

equalization; 
12. Reduce pressure to the design pressure prior to checking for leaks; and 
13. Depressurize system following test to no more than operating level. 

D. In-Service Leak Testing: 

1. Joints are visible, 
2. System is at normal operating pressure for at least 10 minutes, 
3. Joints covered with bubble solution (gas), 
4. No visible leaks (liquid), and 
5. No bubbles at joints (gas). 

3.10 SUPPORTS 

A Hangers and Supports installation are per Section 22 0529, "Hangers and 
Supports for Plumbing Piping and Equipment." 

B. Conformance with Section 22 0548, "Vibration and Seismic Controls for 
Plumbing, Piping and Equipment." 

C. Verify condition of the support steel; note any corrosion, or bent or deformed 
parts, missing bolts or cracks in or near welds. 

D. Identify any missing bolts. 

E. Identify any missing grout between the anchorage and mounted concrete 
surface. 

F. Verify that structural surfaces are in close contact in bolted connections. 

3.11 INSULATION 

A Insulation installation are per Section 22 0713, "Plumbing and HVAC Insulation." 

B. Pipe surface clean and dry. 

C. Type and condition of insulation. 

D. Insulation thickness. 

E. Type and condition of lagging Uacket). 

F. Visual inspection of installation for workmanship. 

3.12 DOCUMENTATION 

A Assembly drawing or sketch initialed at each swage joint (if required by QA plan). 

B. Work package complete, signed-off, and filed. 
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END OF SECTION 

FOR LANL USE ONLY 

This project specification is based on LANL Master Specification 40 0527, Rev. 2, dated 
October 5, 2009. 
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PART 1 GENERAL 

SECTION 40 1813 

LOW-VACUUM SYSTEMS PROCESS PIPING 

1.1 SECTION INCLUDES 

A. Process low-vacuum piping and specialties, designated "Process low vacuum" 
operating at 12 inches mercury (40.6 kPa vacuum) or less. 

1.2 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 specification sections, apply to this 
section. 

1.3 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 8116, "Facility Environmental Requirements." 

E. Section 07 6200, "Sheet Metal Flashing and Trim." 

F. Section 07 8400, "Firestopping." 

G. Section 13 .4800, "Sound, Vibration, and Seismic Control." 

H. Section 22 0529, "Hangers and Supports for Plumbing Piping and Equipment." 

I. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

J. Section 22 0554, "Identification for Plumbing, HVAC, and Fire Piping and 
Equipment." 

K. Section 22 0813, "Testing Piping Systems." 

L. Section 22 1500, "Compressed-Air Systems." 

1.4 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.5 SUBMITTALS 

A. All submittals shall be in accordance with the requirements of Exhibit I: 

B. Product Data: For the following: 

1. Vacuum pipes, tubes and fittings, 
2. Vacuum valves and Automatic drain valves, 
3. Process vacuum service connections, and 
4. Instrumentation and Alarms. 

C. Shop Drawings: Diagram power, signal, and control wiring. 
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D. Piping Material Certification: Signed by Installer certifying that process vacuum 
piping materials comply with ASME B31.9 requirements. 

E. Qualification Data: For Installer and testing agency. 

F. Welding/Brazing Procedures, per ASME Boiler and Pressure Vessel Code 
(B&PV), Section IX. 

G. Welder/Brazer Certifications, per ASME B&PV Code, Section IX. 

H. Welding/Brazing Inspection Reports, as applicable. 

I. Field quality-control test reports. 

J. Installation, Operation and Maintenance Data: For vacuum piping specialties to 
include installation, operation, and maintenance manuals. 

1. Submit complete operation and maintenance instructions including step
by-step inspection, and maintenance procedures. 

2. Include the manufacturer's name, equipment model number, service 
manual, parts list, and brief description of equipment and its basic 
operational features. 

K. Pressure Design Certification, for pressure containing components made of listed 
materials but not made in accordance with a specification or standard listed in 
Table 926.1 of ASME B31.9 shall be substantiated by at least one of the 
following: 

1. Engineering calculation(s) 

2. Experimental stress analysis such as described in Appendix 6 in Section 
VIII, Division 2 of the ASME B&PV Code. 

3. Proof test in accordance with UG-101 in Section VIII, Division 1 of the 
ASME B&PV Code. 

1.6 QUALITY ASSURANCE 

A. Work identified in this section shall be in accordance with Section 01 4000, 
"Quality Requirements." 

B. Source Limitations: Obtain vacuum service connections of same type and from 
same manufacture as service connections provided for in Section 22 1500, 
"Compressed-Air Systems." 

C. Brazing: Qualify processes and operators according to ASME B&PV Code: 
Section IX, "Welding and Brazing Qualifications," or AWS B2.2, "Standard for 
Brazing Procedure and Performance Qualification." 

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

E. Comply with ASME B31.9, "Building Services Piping," for vacuum piping. 

F. Manufacturer Qualifications: Company specializing in manufacturing products 
specified in this section with minimum 5 years experience and having 
maintenance service based within 200 miles radius of installation. 
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1.7 QUALIFICATIONS 

A. Installer Qualifications: 

1. Pressure-Seal Joining Procedure for Copper Tubing: Qualify operators 
according to training provided by ASME B31.9. 

B. Testing Agency Qualifications: An independent testing agency, with the 
experience and capability to conduct the vacuum piping testing indicated, that is 
an NRTL, and that is acceptable to authorities having jurisdiction. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Design the piping to operate in the environmental conditions specified in 
Section 01 8116, "Facility Environmental Requirements." Seismic requirements 
are located in Section 13 4800, "Sound, Vibration, and Seismic Control." 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 PIPES, TUBES, AND FITTINGS 

A. Copper Vacuum Tube: ASTM B 88, 060 temper, seamless, drawn temper that 
has been cleaned and sealed. 

B. Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type. 

C. Copper Unions: ASME B16.22, wrought copper or cast-copper alloy. 

D. Compression Type Fittings: Brass, ASTM 816, bar stock; ASTM 8283, forgings. 

1. Manufacturers: Swagelock, Inc. 

E. Extruded-Tee Outlets: ASTM F 2014 procedure for making branch outlets in 
copper tube. 

1. Manufacturers: 

a. Parker, Inc. 
b. T-DRILL Industries Inc. 

2.3 JOINING MATERIALS 

A. Solder Filler Metals: ASTM B 32, Grade 95TA, lead-free alloys. Include water
flushable flux according to ASTM B 813. 

B. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys 
for general-duty brazing unless otherwise indicated. 

C. Threaded-Joint Tape: PTFE. 

2.4 VALVES 

A. Copper-Alloy Ball Valves: MSS SP-110, 3-piece body, brass or bronze. 

1. Standard: MSS SP-110. 
2. Description: Three-piece body, brass or bronze. 
3. Pressure Rating: 300 psig minimum. 
4. Ball: Full-port, chrome-plated brass. 
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5. Seats: PTFE or TFE. 
6. Handle: Lever type with locking device. 
7. Stem: Blowout proof with PTFE or TFE seal. 
8. Ends: Manufacturer-installed copper-tube extensions. 

B. Bronze Check Valves: Y-pattern. 

1. Standard: MSS SP-80. 
2. Description: Y-pattern, bronze. 
3. Pressure Rating: 300 psig minimum. 
4. Operation: Spring loaded. 
5. Ends: Manufacturer-installed copper-tube extensions. 

2.5 FLEXIBLE PIPE CONNECTORS 

A. Manufacturers: Subject to compliance with Paragraph 1.5K of this specification 
section, manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the following: 

1. Flex-Hose Co., Inc. 
2. Flexicraft Industries. 
3. Hyspan Precision Products, Inc. 
4. Mercer Rubber Co. 
5. Metraflex, Inc. 
6. Proco Products, Inc. 
7. Unaflex. 
8. Universal Metal Hose; a Hyspan Co. 

B. Description: Corrugated-bronze tubing with bronze wire-braid covering and ends 
brazed to inner tubing. 

1. Working-Pressure Rating: 200 psig (1380 kPa) minimum at 70 degree F, 
minimum temperature rating 400 degree F. 

2. End Connections: Threaded copper pipe or plain-end copper tube. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Cleaning of vacuum Tubing: If manufacturer-cleaned and -capped fittings or 
tubing are not available or if precleaned fittings or tubing must be recleaned 
because of exposure, have supplier or separate agency acceptable to authorities 
having jurisdiction perform the following procedures: 

1. Clean tube and fittings, valves, gages, and other components of oil, 
grease, and other readily oxidizable materials. 

2. Wash tubing and components in hot, alkaline-cleaner-water solution of 
sodium carbonate or trisodium phosphate in proportion of 1 lb (0.453 kg) 
of chemical to 3 gal. (11.3 L) of water. 

a. Scrub to ensure complete cleaning. 
b. Rinse with clean, hot water to remove cleaning solution. 

3.2 PIPING INSTALLATION 

A. Install piping in accordance with ASME B31.9, drawing plans, schematics, and 
diagrams indicate general location and arrangement of vacuum piping. Indicated 
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locations and arrangements were used to size pipe and calculate friction loss, 
expansion, air-compressor sizing, and other design considerations. Install piping 
as indicated unless deviations to layout are approved on Construction Drawings. 

B. Install piping concealed from view and protected from physical contact by 
building occupants unless otherwise indicated and except in equipment rooms 
and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls. Diagonal runs are prohibited 
unless specifically indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal and coordinate with other services occupying that space. 

E. Install piping adjacent to equipment and specialties to allow service and 
maintenance. 

F. Install vacuum and drain piping with 1 percent slope downward in direction of 
flow. 

G. Install nipples, unions, and special fittings, and valves with pressure ratings same 
as or higher than piping pressure rating used in applications below unless 
otherwise indicated. 

H. Install eccentric reducers, if available, where vacuum piping is reduced in 
direction of flow, with bottoms of both pipes and reducer fitting flush. 

I. Provide drain leg and drain trap at end of each main and branch and at low 
points. 

J. Install thermometer and vacuum gage on inlet piping to each vacuum producer 
and on each receiver and separator (if required). 

K. Install piping to permit valve servicing. 

L. Install piping free of sags and bends. 

M. Install fittings for changes in direction and for branch connections. Extruded-tee 
branch outlets in copper tubing may be made where specified. 

N. Install seismic restraints on vacuum piping. Seismic-restraint devices are 
specified in Section 22 0548, "Vibration and Seismic Controls for Plumbing, 
Piping and Equipment." 

0. Connect vacuum piping to vacuum producers and to equipment requiring 
vacuum service. 

P. Install unions, in copper vacuum tubing adjacent to each valve and at final 
connection to each piece of equipment, machine, and specialty. 

Q. Install sleeves for piping penetrations of walls, ceilings, and floors. 

R. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

3.3 VALVE INSTALLATION 

A. Install shutoff valve at each connection to and from vacuum equipment and 
specialties. 

B. Install check valves to maintain correct direction of vacuum flow to vacuum
producing equipment. 
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C. Install safety valves on vacuum receivers where recommended by specialty 
manufacturers. 

D. Install automatic drain valves on equipment, specialties, and piping with drain 
connection. Run drain piping to floor drain, so contents spill over or into it. 

E. Install flexible pipe connectors in suction inlet piping to each vacuum producer. 

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from outside of cleaned tubing and fittings 
before assembly. 

C. Threaded Joints: Apply appropriate tape to external pipe threads. 

D. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube 
Handbook," "Brazed Joints" Chapter. Continuously purge joint with oil-free dry 
nitrogen during brazing. 

E. Soldered Joints: Apply water-flushable flux to tube end. Join copper tube and 
fittings according to ASTM B 828. 

F. Extruded-Tee Outlets: Form branches in copper tube according to 
ASTM F 2014, with tools recommended by procedure manufacture. 

G. Pressure-Sealed Joints: Join copper tube and copper and copper-alloy fittings 
with tools recommended by fitting manufacturer. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Section 22 0529, "Hangers and Supports for 
Plumbing Piping and Equipment." 

3.6 LABELING AND IDENTIFICATION 

A. Install identifying labels and devices for vacuum piping, valves, and specialties. 
Comply with requirements in Section 22 0554, "Identification for Plumbing, 
HVAC, and Fire Piping and Equipment." 

3.7 FIELD QUALITY CONTROL FOR LOW VACUUM SYSTEMS PROCESS PIPING 

A. Perform tests and inspections of vacuum piping in process facilities and prepare 
test/inspection reports. 

B. Tests and Inspections: 

1. Vacuum Testing Coordination: Perform tests, inspections, verifications, 
and certification of vacuum piping systems with tests, inspections, and 
certification of compressed-air piping and gas piping systems. 

2. Tests in first subparagraph and associated subparagraphs below are 
required by Installer. 

3. Perform the following Installer tests: 

a. Initial blow down. 

b. Initial pressure test. 

c. Standing pressure test for vacuum systems. Refer to 
Section 22 0813, "Testing Piping Systems," and ASME B31.9. 
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C. Remove and replace components that do not pass tests and inspections and 
retest as specified above. 

3.8 DEMONSTRATION 

A. Engage factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain vacuum alarm systems. 

3.9 SCHEDULES 

A. None. 
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PART 1 GENERAL 

SECTION 40 2319 

PROCESS PLANT PROCESS PIPING 

1.1 SECTION INCLUDES 

A. This section includes the general requirements for process plant piping systems 
applicable to ASME 831.3, Process Piping: 

1. Category M Fluid Service: 

a. 93% Sulfuric Acid. 

2. Normal Fluid Service: 

a. Low-level waste (including double-wall and single-wall exterior 
below grade piping), sulfuric acid (less than 10 wt% 
concentrations), and sodium hydroxide (all concentrations). 

3. Category D Fluid Service: 

a. 25% Magnesium sulfate and 36% ferric sulfate. 

8. Not included: 

1. Hangers and supports, insulation, and identification. 

2. Systems covered in other ASME 831 series or Uniform Plumbing Code, 
such as refrigerants (ASME 831.5), hydronics (ASME 831.9), natural gas 
(ASME 831.8, 49 CFR 192, and NFPA 54), and domestic water (UPC), 
and thus addressed in other sections. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

8. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 4444, "Offsite Welding & Joining Requirements." 

E. Section 01 4455, "Onsite Welding & Joining Requirements." 

F. Section 07 8400, "Firestopping." 

G. Section 22 0529, "Hangers and Support for Plumbing Piping and Equipment." 

H. Section 22 0548, "Vibration and Seismic Controls for Plumbing, Piping and 
Equipment." 

I. Section 22 0554, "Identification for Plumbing, HVAC, and Fire Piping and 
Equipment." 

J. Section 22 0713, "Plumbing and HVAC Insulation." 

K. Section 22 0813, "Testing Piping Systems." 

L. Section 31 2000, "Earth Moving." 

M. Section 40 0511, "Compression Fittings on Copper and Stainless-Steel Tubing." 

N. Section 40 0527, "Piping and Tubing Inspection Checklist." 
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1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.4 SUBMITTALS 

A. Submit the following in accordance with the requirements of Exhibit I and the record 
requirements in ASME B31.3 for welding/bonding (Sections 328.2.4 and A328.2.4), 
examination (Sections 341.4.1 and 341.4.3), procedure qualification 
(Section 300.2), and qualification (Sections 328.2.4, 342.1, and A328.2.4) and test 
(Section 345.2.7): 

1. Catalog data on pipe materials, pipe fittings, valves, and accessories. 

2. Installation instructions for all purchased components with manufacturer 
model numbers. 

3. Certificate of Conformance (CoC) that is signed or otherwise 
authenticated by responsible managers within the supplying organization 
and that certifies the conformance of end-items to order requirements. 
Coe must include: 

a. Certification that the piping has been designed, manufactured, 
and constructed in accordance with the manufacturer's QA plan. 

b. Statement that the piping meets the ASTM A 312 inspection test 
requirements for Hydrostatic testing. 

c. PO number. 

d. Purchased item identified by part number. 

4. Certifications of welders and qualified welding procedures per 
Section 01 4444, "Offsite Welding & Joining Requirements" and 
Section 01 4455, "Onsite Welding & Joining Requirements." 

5. The Material Control Procedure shall be submitted for approval, prior to 
fabrication. 

6. Pressure testing procedures and reports. 

7. Helium leak test procedure/report. 

8. Examination, testing, and inspection procedures/reports. 

9. Certifications for testing, inspections, and non-destructive examination 
(NOE) personnel shall be submitted for approval, prior to fabrication. 

10. All pipe installation isometrics and vendor specific data necessary for pipe 
stress analysis (including flange leakage analysis data) shall be supplied 
by the subcontractor to the contractor for review 30 days prior to 
scheduled installation date. 

11. Receipt inspection report. 

12. In-service leak test procedure and report. 

13. For unlisted components (not listed in Table 326.1 or Appendix A of 
ASME B31.3), before fabrication submit approved piping stress 
calculations/analyses or alternative methods that document the 
acceptability of the specific piping system in accordance with 
ASME B31.3. 
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1.5 QUALITY ASSURANCE AND QUALITY CONTROL 

A. Work identified in this section shall be done under a Quality Assurance Program 
in accordance with Section 01 4000, "Quality Requirements." 

B. Steel Support Welding: Qualify processes and operators according to 
AWS 01 .1/01 .1 M, "Structural Welding Code - Steel." 

C. Welding: Qualify processes and operators according to ASME Boiler and 
Pressure Vessel Code (B&PV): Section IX. 

1. Comply with provisions in ASME B31.3 "Process Piping." 

2. Comply with provisions in LANL Engineering Standards Manual (ESM) 
(ISO 341-2 and PD342, Chapter 13, "Welding, Joining, & NOE"). 

3. Certify that each welder has passed ASME qualification tests for welding 
processes involved and that certification is current before proceeding with 
work. 

D. ASME Compliance: All process piping and tubing systems shall be fabricated, 
welded, erected, inspected, examined, and tested in accordance with this 
specification and the "Category M" and "Normal" fluid service category 
requirements in ASME B31.3, "Process Piping." Safety valves and pressure 
vessels shall bear the appropriate ASME label. 

E. Plastic Pipe: Installers of double-wall plastic pipe shall be qualified in butt fusion 
techniques according to ASTM D 2657 and ASME B31.3, Section A328.2. 

F. All work shall be performed in accordance with an approved Material Control 
Procedure. This procedure shall describe the control methods and 
documentation used to handle and monitor the use of controlled materials, such 
as stainless steel and welding filler materials. This procedure shall also address 
procurement controls, segregation of materials, and traceability of materials from 
receipt at the shop through processing and final assembly. 

G. All personnel performing or witnessing liquid penetrant testing, helium leak 
testing, and sensitive leak tests shall be certified in accordance with 
ASNT-TC-1A and hold either Level II or Level Ill certification (unless otherwise 
covered by a variance). All visual weld inspections and in-process weld 
examinations shall be performed by certified welding inspectors qualified in 
accordance with AWS QC-1 and LANL ESM (Chapter 13). For non-metal piping, 
comply with ASME B31.3, Section A342. All test reports shall be signed by 
personnel who performed or witnessed the tests and hold either Level II or Level 
Ill certification. The personnel certifications shall be submitted for approval, prior 
to fabrication. Examination records including examiner's qualifications and 
procedures shall be retained for at least 5 years per ASME B31.3, Section 346.3. 

H. Owner's Inspector and the Inspector's delegates shall have the rights to access 
as required by ASME B31.3, Section 340.3. 

1.6 DESIGN AND PERFORMANCE CRITERIA 

A. Buried piping design shall incorporate the requirements of Section 3.5.2 of 
ASCE Standard 4 and WRC Bulletin 425, "Welding Research Council Bulletin, 
A Review of Methods for the Analysis of Buried Pressure Piping," George Antaki, 
Bulletin 425, (September 1997) and the guidance provided in BNL-52361 
(Brookhaven National Laboratory Report BNL-52361, "Seismic Design and 
Evaluation Guidelines for DOE High-Level Waste Storage Tanks and 
Appurtenances" shall be followed. 
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B. Seismic anchor movements (SAMs) at the buried pipe anchor connections to 
buildings, tanks, and other structures shall be considered. Loads are generated 
in a pipe as a result of the differential motion of anchor points, such as at building 
penetrations. 

C. The maximum corrosion allowance for piping is 0.05 inches. 

D. Threaded joints should be avoided in any service where crevice corrosion, 
severe erosion or cyclic loading (pressure or thermal) may occur. 

E. Gasket materials shall be compatible with the fluids and service conditions. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Alternate products may be accepted; follow Section 01 2500, "Substitution 
Procedures." 

2.2 PIPING ABOVE GRADE 

A. Stainless Steel Pipe and Fittings: Schedule 40, ASTM A 312/A 312M, 
Grade TP316 or TP304, unless otherwise indicated; seamless pipe and 
ASTM A 403/A 403M, Class S, seamless fittings matching pipe thickness and 
grade, for welded joints. 

B. Clear PVC Pipe and Fittings (Sludge Thickening Tank Decant Piping): 
Schedule 80, ASTM D 1785 with ASTM D 2467 fittings matching pipe thickness 
and grade. 

C. All piping and fittings, shall meet the requirements of ASME B31.3 for the 
"Normal" and M fluid service categories. 

2.3 TUBING 

A. Stainless Steel Tubing: ASTM A 269, Grade 316/316L or 304/304L, unless 
otherwise indicated. 

B. All tubing shall meet the requirements of ASME B31.3 for the fluid service 
categories identified in Paragraph 1.1A of this specification. 

2.4 BALL VALVES, ABOVE GRADE 

A. Ball Valves, NPS 2 (DN 50) and Smaller: MSS SP-72, Class 150, 3 piece, with 
ASTM A182 Type 316 stainless-steel body, ASTM A479 Type 316 full-port 
stainless-steel ball, UHMWPE seals, and weld ends. 

B. Ball Valves, NPS 3 (DN 80) and Larger: MSS SP-72, Class 150, 3 piece, with 
ASTM A182 Type 316 stainless-steel body, ASTM A479 Type 316 stainless-steel 
ball, UHMWPE seals, and flanged or butt-welding ends. 

C. Manufacturers: 

1. Conbraco. 
2. Foster Valve Co. 
3. Jamesbury, Inc. 
4. Marvin Ball Valves; a division of Richards Industries. 
5. NIBCO INC. 
6. Flowtek. 
7. Flowserve. 
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2.5 CHECK VALVES 

A. Manufacturer: Swagelok. 

B. Description: 

1. Material: 316 SS. 
2. Size: See drawings. 
3. Working Pressure: 150 psig minimum. 
4. End Connections: FNPT. 

2.6 FLEXIBLE CONNECTORS 

A. Manufacturer: 

1. Swagelok. 

B. Description: 

1. Material: 304 SS braid with either 316L SS, PTFE, or PFA core. 
2. Type: FT 
3. Size: see drawings. 
4. Working-Pressure Rating: 150 psig minimum. 
5. End Connections: see Specialty Item List (60239831-LIST-004). 

2.7 SINGLE-AND DOUBLE-WALL BELOW-GRADE EXTERIOR PIPING 

A. HOPE 

1. General 

a. Pipe and fittings shall be provided by the manufacturer as a 
single-wall or double-wall piping system consisting of a product 
(inside or carrier) pipe and a containment (outer) pipe. Joining for 
both the product and containment pipes is by simultaneous 
thermal butt fusion. 

b. System shall be manufactured and installed to provide the ability 
to incorporate low point leak detection. 

c. The maximum operating pressure for the carrier pipe is 100 psig. 
The maximum design temperatures for these lines are 89 °F for 
the carrier pipe and 89 °F for the containment pipe. 

d. Double-wall piping thermal expansion design shall be performed 
by the double-wall system designer to ensure that the primary 
containment is not overstressed. 

2. Carrier and Containment Pipe 

a. High density polyethylene (HOPE) extra-high molecular weight 
(EHMW) PE3408 pipe conforming to ASTM D 3350 with minimum 
cell classification values of 345464C and hydrostatic design basis 
of 1 ,600 psi at 23 C when tested in accordance with 
ASTM D 2837. 

b. The pipe shall contain no recycled compound except that 
generated in the manufacturer's own plant from resin of the same 
raw material. The pipe shall be homogeneous throughout and 
free of visible cracks, holes, voids, foreign inclusions, or other 
defects that may affect the wall integrity. 
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c. During extrusion production, the HOPE pipe shall be continuously 
marked with durable printing including the following information: 

1) Nominal Size, 
2) Dimension Ratio, 
3) Manufacturer Name and Product Series, 
4) Cell Class, 
5) ASTM Basis, 
6) Pipe Test Category, 
7) Plant Identification, 
8) Production Date, and 
9) Resin Supplier Code. 

d. Product and containment pipe diameters shall have IPS (Iron Pipe 
Size) OD (outside diameter) and shall meet ASTM D 3035. Wall 
thickness shall conform to dimension ratio DR 11, rated for 
160 psi at 73°F. The containment (outer) wall of pipe may 
alternatively conform to DR 17, rated for 100 psi at 73 °F, when 
accomplished in accordance with manufacturer's direction; the 
carrier (inner) pipe shall conform to DR 11 only. 

e. Product piping shall be supported and centered inside the 
containment piping at spacings per the Plastic Piping Institute 
standards and manufacturer's recommendations. Supports shall 
have openings to permit the flow of liquid between the carrier pipe 
and the containment pipe. POSITION OPENINGS PROPERLY 
DURING INSTALLATION. Fittings may alternatively have a DR 
17 (100 psi rating at 73 °F.) containment (outer) wall element 
provided that it has a DR 11 carrier (inner) wall element (160 psi 
rating at 73 °F}, where joints involving fusion of DR 11 to DR 17 
containment walls are accomplished in accordance with 
manufacturer's direction. 

f. Approved Manufacturer: ASAHI (Poly-Flo or Fluid-Lok}, 
Performance Pipe or LANL-approved equal. 

3. Fittings 

a. HOPE molded fittings in accordance with ASTM D 3261. 
Fabricated fittings are only allowed when molded fittings are not 
available. Fabricated tees shall be provided with reinforced 
branch connections. Fittings shall be manufactured from the 
same resin type and cell classification as the pipe itself. 

b. High density polyethylene (HOPE) extra high molecular weight 
(EHMW) PE3408 molded fittings conforming to ASTM D 3350 with 
minimum cell classification values of 345464C and hydrostatic 
design basis of 1,600 psi at 23 C when tested in accordance with 
ASTM D 2837. 

c. 
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d. All molded and fabricated fittings shall meet the design operating 
pressure requirements of the system as specified and based on 
ASTM D 2837. 

e. Fittings shall be manufactured to the same IPS OD, DR and 
pressure/temperature ratings as the pipe. Fittings may 
alternatively have a DR17 (100 psi rating at 73°F) containment 
(outer) wall element provided that it has a DR11 carrier (inner) 
wall element (160 psi rating at 73°F), where joints involving fusion 
of DR11-to-DR17 containment walls are accomplished in 
accordance with manufacturer's direction. 

f. End termination fittings shall be used to seal the annular space 
between the carrier and containment pipes at both ends. This 
fitting will also provide the transition to single wall piping. 

g. HDPE flange adapter with ASTM A 395, ASME 816.1, 150-lb, 
coated metal ductile iron backing ring. 

PART 3 EXECUTION 

3.1 SPECIAL INSTALLATION INSPECTION 

A. Hold for Inspection: Piping systems intended to carry highly toxic contents shall 
be inspected and approved per the requirements of the 18C as referenced in Test 
and Special Inspections Plan (60239831-TPLN-001, Section 5.2.2). 

8. All fluid categories (M, D, and Normal) 

1. LANL will act for DOE to authorize/provide Owners Inspectors or 
Representatives (Owner Inspectors will be qualified by CM-CE). 

2. For the purposes of this section, Subcontractor (constructor) is 
responsible for all tasks identified as examination, inspection, and testing. 
At LANLs discretion, LANL Inspectors may serve as both the 
Manufacturer/Fabricator Examiner and Owners Inspector. 

3. Visual examination: 

a. Perform in accordance with ASME 831.3, Section 344.2. 
Acceptance criteria are as stated in ASME 831.3, Section 341.3.2 
and in Table 341 .3.2 for Category Normal, Mand D Fluid Service. 
Comply with ASME 831 .3, Section 341.4 (Normal and D Fluid 
Service) and Section M341.4 (M Fluid Service) for the scope of 
visual examination for each fluid category. 

b. For bonding of plastics, perform in accordance with ASME 831.3, 
Section A341.4.1 . Acceptance criteria for bonds (plastics) are as 
stated in ASME 831 .3, Section A341 .3.2 and in Table A341.3.2. 

4. Liquid penetrant examination: Perform in accordance with ASME 8&PV 
Code, Section V, Article 6 and ASME 831.3 Section 344.4. See LANL's 
ESM Chapter 13, Volume 6. 

5. It is permissible to omit leak testing of any existing joints and connections 
previously tested and with potential to spread contamination. Initial 
service leak test shall be performed for these connections in accordance 
with ESM Chapter 17, "Pressure Safety," Post Modification /Maintenance 
Test section (e.g., Section I, Paragraph 13.0C). 

6. Pressure Testing: 
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a. Follow Section 22 0813, "Testing of Piping Systems." 

C. Category M Fluid Service (in addition to the above Paragraph 3.1A) 

1. Fabrication including threaded, bolted, and other mechanical joints shall 
be 100% visually examined. 

2. Perform random radiography of welds selected by LANL (at least 20% of 
circumferential butt and miter welds and of fabricated lap and branch 
connection welds) in accordance with ASME 831 .3, Section 344.5 or 
random ultrasonic examination in accordance with ASME 831.3, 
Section 344.6. 

It is acceptable to substitute in-process inspection for radiography on a 
weld for weld basis where facility constraints preclude radiography. 
Perform in-process examination of at least 20% of welded joints using 
personnel other than those performing the work. It shall be supplemented 
by appropriate NOE examination specified by the engineering design or 
by the inspector. For bonding of plastics, perform in process examination 
of at least 5% of all bonded joints and to ensure that the work of each 
bonder and bonding operator making the joints is examined. See LAN L's 
ESM Chapter 17, Pressure Safety (e.g., Section I, Paragraph 13.0A7) for 
details. 

3. Sensitive Leak Testing: Perform a helium leak test to fulfill the sensitive 
leak test requirement in ASME 831 .3, Section 345.8. Perform helium 
leak test in accordance with ASTM E498 or ASTM E499 with the following 
test pressures and acceptable leak rates. 

a. Test Pressure: (the lesser of 15 psig or 25% of the design 
pressure) psig 

b. Maximum Leakage: (less than 10-3) cc/sec. 

D. Normal Fluid Service (In addition to the above Paragraph 3.1A on all services) 

1. Perform random radiography of welds selected by LANL (not less than 
5% of butt and miter groove) in accordance with ASME 831.3, 
Section 344.5 or random ultrasonic examination in accordance with 
ASME 831.3, Section 344.6. 

It is acceptable to substitute in-process inspection for radiography where 
facility constraints preclude radiography. Perform in-process examination 
of at least 5% of welded joints using personnel other than those 
performing the work. For bonding of plastics, perform in-process 
examination of at least 5% of all bonded joints and to ensure that the 
work of each bonder and bonding operator making the joints is examined. 
See LANL's ESM Chapter 17, Pressure Safety (e.g., Section I, 
Paragraph 13.0A7) for details. 

E. Category D Fluid Service (In addition to the above Paragraph 3.1A) 

1. Perform random radiography of welds selected by LANL (not less than 
5% of butt and miter groove) in accordance with ASME 831.3, 
Section 344.5 or random ultrasonic examination in accordance with 
ASME 831 .3, Section 344.6. 

2. It is acceptable to substitute in-process inspection for radiography where 
facility constraints preclude radiography. Perform in-process examination 
of at least 5% of welded joints using personnel other than those 
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performing the work. For bonding of plastics, perform in-process 
examination of at least 5% of all bonded joints and to ensure that the 
work of each bonder and bonding operator making the joints is examined. 
See LANL's ESM Chapter 17, Pressure Safety (e.g., Section I, 
Paragraph 13.0A7) for details. 

F. Certification and Records 

1. Certificates of conformance shall be examined. The examiner shall 
provide the inspector with a certification that all the quality control 
requirements of the code and of the engineering design have been 
carried out. 

3.2 INSTALLATION 

A. General and Stainless Steel 

1. Comply with ASME 831.3 for fluid service categories identified in 
Paragraph 1.1A of this specification. 

2. Route piping in orderly manner and maintain gradient. Route parallel and 
perpendicular to walls 

3. Install piping to maintain headroom and neither interfere with use of 
space nor take more space than necessary. 

4. Group piping whenever practical at common elevations. 

5. Install piping to allow for expansion and contraction without stressing 
pipe, joints, or connected equipment. 

6. Provide access where valves and other equipment are not exposed. 

7. Install valves with stems upright or horizontal, not inverted. 

8. Slope water piping and provide drain valves at low points. 

9. Pressure test piping system in accordance with Section 22 0813, "Testing 
Piping Systems." 

10. Label piping system in accordance with Section 22 0554, "Identification 
for Plumbing, HVAC, and Fire Piping and Equipment." 

11. If required, insulate piping system in accordance with Section 22 0713, 
"Plumbing and HVAC Insulation." 

12. Seismically brace piping in accordance with Section 22 0548, "Vibration 
and Seismic Controls for Plumbing, Piping and Equipment." 

13. Support piping system in accordance with Section 22 0529, "Hangers and 
Support for Plumbing Piping and Equipment." 

14. Sleeve and caulk pipes penetrating exterior walls or interior bearing walls. 
Provide waterproof installation for exterior walls. Provide UUFM 
approved through-penetration firestop system when penetrating fire- rated 
barriers (i.e., walls, floors, etc.) in accordance with Section 07 8400, 
"Firestopping." 

15. Design drawings show approximate type, location, and depth of 
underground utilities based on a Ground Penetrating Radar survey. 
Results of the survey are approximate findings due to uncertainty in the 
nature of the technology. Excavation of the underground trench should 
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proceed with caution to prevent damage to existing underground utilities. 
Consider "pot holing" existing utilities before excavation. 

16. Piping and Tubing Systems: Fabricate, inspect, examine, and test in 
accordance with ASME B31.3 fluid service categories identified in 
Paragraph 1.1A of this specification. Piping systems include all piping 
components (including instruments), pipe clamps and supports, 
instrument mounting plates and their attachment to structural frame work. 

17. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of 
steel pipe. Remove scale, slag, dirt, and debris from inside and outside 
of pipe and fittings before assembly. 

18. Flanged Joints: Where a metallic flange is bolted to a nonmetallic flange, 
both shall be flat faced and a full face gasket shall be used. Bolting 
torque shall be limited so that the nonmetallic flange is not overloaded. 
Load spreading devices may be used on the non-metallic flanges. 

19. Gaskets: No more than one gasket shall be used in contact faces in a 
flange joint. Homogeneous elastomer (EPDM, Neoprene, nitrile and 
SBR) gaskets should be used only with flat face flanges. 

20. Bolt torque: Use only calibrated torque wrenches and multipliers. Consult 
with gasket manufacturer, flange and bolting materials for torque values. 
See Appendix E, Table 4 of ASME B31.3 Process Piping Guide for 
additional information. 

21. Brazed and braze welded joints may be used in Normal fluid service, but 
shall not be used in Category M fluid Service. 

22. Socket welds shall not be used on piping for Fluid Category Normal or M 
liquid systems with radioactive and/or corrosive materials. 

23. Compression fittings shall not be used in the piping containing radioactive 
materials except for instrumentation, and shall be installed per Section 
40 0511, "Compression Fittings on Copper and Stainless Tubing." 

24. Nonmetallic valves and specialty components (traps, strainers and 
separators) shall not be used in Category M fluid service. 

25. Plastics shall not be used in flammable fluid service above ground unless 
they are 1 inch NPS or smaller and meet the requirements in ASME 
B31.3, Section A323.4.2.a.1. Nonmetal piping shall be safeguarded per 
ASME B31.3 Appendix G when used in other than Category D fluid 
service in accordance with ASME B31.3, Section A323.4.2. 

26. Piping alignment shall comply with ASME B31.3, Section 335.1. Flange 
bolt holes shall be aligned within 1/8 inch maximum offset. 

27. Identification and/or traceability marks on/with piping components shall 
not be removed or hidden by surface treatment, coating, or subdividing 
during installation unless other identification methods are implemented to 
ensure that all markings are properly transferred and traceability 
documentation is maintained for the components. Installer must verify 
that items are correct for the installation and have legible identification 
markings. 
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B. HOPE Piping 

1. All HOPE pipe joints shall be joined by thermal butt fusion per 
manufacturer's procedures and instructions. Extrusion welding or hot gas 
welding of HOPE is prohibited. 

2. Installers shall be pre-qualified through sufficient training in butt fusion 
techniques according to ASTM F 2620, Section 8 (Procedure 2). 

3. A data logger shall be used to record time, pressure, and temperature for 
all heat fusion welds made for HOPE pipe joints and fittings. 

4. HOPE pipe shall interface with other piping systems and equipment by 
means of HOPE flange adapters and coated metal back-up rings. 

5. Sections of pipe having been discovered with cuts or gouges in excess of 
10% of the pipe wall thickness shall be cut out and removed. The 
undamaged portions of the pipe shall be rejoined using the heat fusion 
joining method. 

6. Fabricate and install all piping shown on the construction drawings, 
according to ASME 831 .3, manufacturer's recommended procedures, 
and this specification. The piping shall be field located as indicated on 
the piping plan. The piping may be offset, lowered, or raised as required 
to avoid existing interferences. Deviations from locations identified on the 
drawings shall be approved by LANL and documented for incorporation 
into as-built drawings. 

7. All piping shall be erected to ensure proper draining capability. Localized 
low or high points without vents and drains shall not be accepted. 
Continuous slope shall be maintained on all gravity lines. If low points 
cannot be avoided on pressurized lines, a 1" ball valve with a threaded 
plug in the outlet shall be provided at the low point. 

8. Flanges or unions for pipe 1 'Y2'' or larger shall be provided at connections 
to all equipment. The connections shall be made without strain at the 
pipe connections. 

9. Route pipe in an orderly manner, maintain gradient, and group pipes at 
common elevations whenever practical. Route pipe parallel and 
perpendicular to walls. Maintain headroom and neit_her interfere with use 
of space or take more space than necessary. Piping intended to be 
straight shall be straight. Deflections or deviations from a straight line or 
grade shall be approved by LANL and shall be accomplished by the use 
of approved fittings. 

10. Do not install underground piping when the bedding is wet or frozen. 

11. Verify that excavations are to the required grade and depth. 

12. Trenching, backfill, and compaction for underground pipe shall be in 
accordance with Section 31 2000, "Earth Moving." 

13. Install piping to allow for expansion and contraction without stressing 
pipe, joints, or connected equipment. Observe manufacturer's 
recommendations for installation of plastic pipe. Contractor is responsible 
for consulting with the manufacturer for thermal expansion design of the 
double contained piping system. 
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14. All piping shall be arranged so as not to interfere with the removal or 
maintenance of adjacent equipment, valves, or other devices. Piping 
shall not block access to manholes, access covers, etc. 

15. Valves shall be installed at the locations shown on the construction 
drawings and placed to permit easy operation and access. Valves shall 
be installed upright where possible. All valves will be installed with their 
stems horizontal or above. 

16. Sleeve and caulk pipes passing through partitions, walls, and floors. Seal 
openings around pipe in fire-rated walls or floors with UL-approved fire 
retardant mastic. 

17. Label piping systems according to Section 22 0554, "Identification for 
Plumbing, HVAC, and Fire Piping Equipment." 

18. Support piping systems according to Section 22 0529, "Hangers and 
Supports for Plumbing Piping and Equipment." 

C. Provide non-conducting dielectric connections whenever joining dissimilar metals. 

3.3 FABRICATION, ASSEMBLY, AND ERECTION 

A. Welding 

1. Shall be in accordance ASME B31.3 and the LANL Welding Manuals. 

B. Bending. The following guidance is provided for bending: 

1. Wall thinning in tubing shall not exceed: 

a. 12% - Bend radius of 5 pipe diameters, 
b. 22% - Bend radius of 3 pipe diameters, and 
c. 37% - Bend radius of 1.5 pipe diameters. 

2. Tube bending differs from pipe bending in that it is usually performed in 
the field with a manually operated bender. 

a. Measure and mark exactly, then insert tube in bender. 

b. Always attempt to bend in the same direction. If backbending, be 
sure to compensate for tubing stretch or pickup. 

c. Clamp tubing securely in bender. 

d. Check to make certain that the length mark is tangent to the 
desired angle on the radius block or in line with the desired degree 
on the link member. 

e. Bend accurately to the desired angle plus springback allowance. 

f. Remove tube and check bend angle and measurement length. 

C. Assembly and Erection 

1. For tolerances on fabrication, refer to the Pipe Fabrication Institute 
Standard ES-3, "Fabrication Tolerances" and ASME B31 .3 Paragraph 
335. Tolerances used shall be the most stringent found in the two 
standards. 

2. Typical tolerances for erection (field installation) are the larger of 6 in. or 
D/2 for safety-related piping and 12 in. or D for non-safety-related piping, 
while maintaining code, design, and vendor alignment and slope 
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requirements. Tolerance must not affect the sequential location of 
components, and fittings. 

3. The following general requirements apply to buried pipe: 

D. Joints 

a. Permits from the New Mexico Environment Department and 
environmental impact reports will be obtained by LANL. 

b. Bedding material should be granular, well graded, and capable of 
being compacted flat. 

c. Backfill or fill material should contain no rocks and stones larger 
than 2 in. in the greatest dimension and should be free of frozen 
lumps, vegetable matter, trash, chunks, or highly plastic clay or 
other unsatisfactory matter. 

d. As an option, Controlled Low-Strength Material (CLSM or 
"flowable fill") may be substituted for bedding material, 
embedment material, or backfill material. 

e. Prior to excavation, the existing underground structures and/or 
utilities should be located. 

f. Where the trench bottom is unstable or contains unsuitable 
material, this material should be excavated to a minimum depth of 
6 in. The excavated material should then be replaced with 
suitable material, or CLSM. 

g. Compaction and testing will be done as per 31 2000. 

h. The minimum depth of cover shall be 4 ft (top of pipe to finished 
grade). 

i. The minimum slope or grade indicated on design documents shall 
be maintained regardless of other installation tolerance. 

j. The use of vertical installation tolerance shall not increase 
unvented high points unless these are explicitly approved. 

k. Upon completion of installation, record the as-installed piping 
geometry to within the tolerance as shown below: 

1) Vertical plane = + 1 in. 
2) Horizontal plane = + 3 in. 

1. Flanged joints shall be in accordance with ASME B31.3. 

a. Flanged connection makeup shall follow the design guide of the 
piping manufacturer. Special gaskets, installation methods and 
torque values may apply. 

3.4 EXAMINATION AND INSPECTION 

A. Receipt Inspection 

1. For all components and bulk materials used in the fabrication of piping 
and tubing systems, verify the following characteristics as part of the 
receipt inspection. 

a. Verify the quantity received matches bill of materials. 
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b. Verify that the material or component received matches the 
ASTM/ASME designation or manufacturer model number 
specified in the bill of materials. 

c. Verify that the material or component has not been damaged 
during shipment and handling. Visually inspect the material and 
components for scratches, dents, punctures, etc. 

d. Verify material or component has been stamped with the 
appropriate ASTM designation if applicable. 

B. "Examination" is not limited to welds. Records, materials, fabrication, erection 
pressure testing, as-built, must also be examined as specified by ASME 831 .3 
for fluid service categories identified in Paragraph 1.1A of this specification. 
Refer to the following table for a list of examination attributes and the extent of 
required examination. 

Extent of Rec ulred Examination 
Fabrlcatlon of Mechanical Complete 

Other Material Fabrlcatlon Longitudinal Joints Erection system Meets 
Examlnatlons Welds Oeslan 121 

Category D Random Random Random Random Random Random Random (3) 
Nonna I Random 5%(5) 100% Random(1) Random Random 5% Vol. (4) 

Category M Random 100% 100% 100% Random Random 20% Vol. 
High Pressure 100% 100% 100% 100% Random Random 100% Rad. 
Severa Cyclic Random 100% 100% 100% 100% Random 100% Vol. ,_, (4)When bnm!djcinlsens used, 5%~""""*1olicn isperbmed. 

(1) When pr1IUl1ldc lesting is lo be USl!d. 100% of mech:rkal jdnls"""" (S)Sod<elwoldsnoqu085%visual_......,.,of lilal-
beemniled. llote: l/d a VokJrretric - emnirrllicn such"" a~ II" lhBsonic. 
(2) lnct.des sry-"""'1W1111ioll"~ reqLiredby~. Rad = Rado!J"l'hY 
(3) category D s,.ll!rns ~welds ID be llllldcm wsualyemrined.. 

C. Guidance of specific examinations other than welds is provided below. 

D. This is not intended to be an all-inclusive list of items to be examined. 

1. Material 

a. At point of installation, materials and components are sufficiently 
identified by markings, tags, or documentation to ensure they are 
in accordance with the specified requirements and traceable to the 
required documentation. 

2. Mechanical Joints 

a. 

b. 

c. 

d. 

e. 

f. 

g. 
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Threads in the bolts and nuts to be free from nicks, burrs, grit, 
chips, and dirt and well lubricated prior to makeup. 

Bolts extend completely through their nuts. 

Manufacturer's and designer's installation instructions for 
expansion joints has been followed, and all factory-installed 
shipping bars, brackets, or other locking devices are in place and 
remain in place until after piping system closures are complete. 

Any damage to the gasket seating surface which would prevent 
gasket seating has been repaired, or the flange replaced. 

The nuts have been tightened in a staggered criss-cross pattern 
and in increments of not more than 1/3 the total required torque. 

No more than one gasket is used between contact faces in 
assembling a flanged joint. 

Galvanized flanges must be refaced with the appropriate surface 
finish after galvanizing is complete. 
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h. Prior to bolt up, flange faces are aligned within 1/16 in./ft (0.5%) 
measured across any diameter and flange bolt holes are aligned 
within 1/8 in. maximum offset. 

i. Sealing surfaces of the flare of flared tubing joints are examined 
for imperfections before assembly. 

j. Where the manufacturer's instructions call for a specified number 
of turns of the nut, these shall be counted from the point at which 
the nut becomes finger tight. 

k. Threaded components are examined before assembly for 
cleanliness and continuity of threads and for conformance of 
threads with applicable standards. 

I. Compound or lubricant used on bolt threads is suitable for the 
service conditions and shall not react unfavorably with either the 
service fluid or the piping material. 

3. Erection 

a. Piping is not distorted to bring it into alignment for joint assembly. 

b. Wedges are not being used to laterally contain or position pipe for 
closure fit-ups. 

c. The amount and direction of cold spring (defined as the intentional 
deformation of piping during assembly to produce a desired initial 
displacement and stress) is in accordance with the design values. 

d. Support locations, type, and restraint direction are as specified in 
the design drawing. 

e. Pipe slope has been maintained in the direction specified by the 
slope arrow and/or work point elevation indicated on the design 
drawing. 

f. Changes in piping elevation have not impacted slope 
requirements, high-point vents, or low-point drains. 

g. Upon completion of installation the as-installed piping geometry 
has been recorded on the design documents. Typical tolerances 
for erection (field installation) are the larger of 6 in. or D/2 for 
safety-related piping or 12 in. or D/2 for non-safety-related piping, 
while maintaining code, design, and vendor alignment and slope 
requirements. Tolerance must not affect the sequential location of 
components and fittings, or the centerline lengths. 

h. Valves and other components are oriented as shown in design 
documents or manufacturer's requirements. 

i. There are no visible defects, missing or damaged parts in piping, 
components, or piping supports. 

4. Complete System Meets Design 

a. 

b. 
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c. Cleanliness of piping is in accordance with the requirements of the 
applicable standard or as specified by design (see section 3.5 
below). 

E. Examiners shall have training and experience commensurate with the needs of 
the specified examinations. The employer shall certify records of examiners 
employed, showing dates and results of personnel qualifications, and shall 
maintain them and make them available to the Inspector. 

3.5 CLEANING 

A Subcontractor shall be responsible for the cleanliness integrity of the system. 
Pipe, tube, and components shall be free of dirt, paint, metal chips, filings, flux, 
slag, weld spatter, scale, rust, grease, oil, waxes, or other contaminants that are 
easily seen with the unaided eye. 

B. The use of acids and cleaning agents may damage polymer components, such 
as gaskets, seals, flexible tubing, etc. Consult supplier for chemical resistance of 
the component before use. The use of mineral acids and organic acids to clean 
austenitic stainless steel and nickel alloys shall be approved prior to use. 

C. Ensure safeguards are taken to protect personnel from hazards of cleaning, 
which may include but not be limited to flying particulates, corrosive chemicals, 
and harmful vapors. 

D. Weld joint areas and welds shall be pre-cleaned and post-cleaned by wire 
brushing and scrubbing with a solvent-moistened clean cloth unless otherwise 
specified. 

E. Water flushing shall not be performed for systems designed for pneumatic testing 
only. Clean water having less than 250 ppm chlorine content shall be used for 
stainless steel systems. Pockets and dead legs shall be thoroughly flushed, and 
drained and dried upon completion of flushing. 

F. Breathing air systems or strong oxidizer fluid service (oxygen or fluorine) system 
cleaning shall be performed in accordance with CGA (Compressed Gas 
Association) pamphlet G-4.1, Cleaning Equipment for Oxygen service. A 
minimum cleanliness level of 175A per ASTM G93 is required. See ESM 
Chapter 17, Pressure Safety, Oxygen and Oxidizing Media Components 
Cleanliness Section (1.12.P) requirements for details. 

G. For radiological systems, Cleaning Methods and Inspection Criteria shall be in 
accordance with NQA-1 Subpart II and ASTM A380 for stainless steel, and 
approved cleaning and flushing procedures. At a minimum, Class C cleanness is 
required for carbon and low alloy steels. Class B cleanness is required for 
corrosion resistant alloys (stainless steel, nickel-base or cobalt-base alloys). 
Subcontractor shall submit cleaning procedures for approval. 

3.6 LINE COVER 

A Radioactive Liquid Waste Line Cover: Provide cover, bedding, warning tape, and 
tracer wire per trench details and below-grade piping details. Refer to 
Section 31 2000, "Earth Moving" and Section 22 0554, "Identification for 
Plumbing, HVAC, and Fire Piping Equipment." 

B. Underground pipe and fittings shall be buried at a minimum depth of 4 ft as 
measured from the top of pipe. 
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SECTION 40 9100 

PRIMARY PROCESS MEASUREMENT DEVICES 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. This section includes the specification for development of the primary process 
measurement devices. 

B. It is the intent of this section to procure, install, connect, program, and calibrate 
the selected measurement devices as shown in the system drawings. Some 
equipment controls are specified in other portions of the subcontract documents. 
It is the responsibility of the bidder to read and conform to all sections of this 
specification, review all subcontract drawings of all divisions, and coordinate with 
all equipment suppliers of material specified under other sections of this 
specification. 

C. The installation supervision, start up, and checkout necessary for the primary 
process devices shall be provided under this section. 

D. Provide the necessary materials and manpower to participate in the testing, 
adjusting, and balance and the commissioning process as required by those 
sections of this specification. 

E. Primary Process Measurement Devices: 

1. pH-Level Measurement Devices, 
2. Conductivity Process Measurement Devices, 
3. Gas Pressure Process Measurement Devices, 
4. Liquid Pressure Process Measurement Devices, 
5. Temperature Process Measurement Devices, 
6. Weight Process Measurement Devices, 
7. Flow Process Measurement Devices, and 
8. Level Process Measurement Devices. 

F. This specification concerns the following low-level waste process measurement 
devices detailed on the Data Sheets included as Attachment 1. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 6000, "Product Requirements." 

E. Section 01 8116, "Facility Environmental Requirements." 

F. Section 13 4800, "Sound, Vibration, and Seismic Control." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 
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B. Drawings: 

1. Drawing C55864, Sheet D-6010, "Influent Filter System Roughing Filters 
P&ID." 

2. Drawing C55864, Sheet D-6011, "Reaction/Precipitation System Mixing 
Chamber P&ID." 

3. Drawing C55864, Sheet D-6012, "Reaction/Precipitation System TK-1101 
P&ID." 

4. Drawing C55864, Sheet D-6013, "Reaction/Precipitation System TK-1102 
P&ID." 

5. Drawing C55864, Sheet D-6014, "Microfiltration System Microfilter P&ID." 

6. Drawing C55864, Sheet D-6015, "Microfiltration System Clean-In-Place 
Skid P&ID." 

7. Drawing C55864, Sheet D-6016, "Reverse Osmosis System TK-1301 
P&ID." 

8. Drawing C55864, Sheet D-6017, "Reverse Osmosis System P-1302 
P&ID." 

9. Drawing C55864, Sheet D-6018, "Reverse Osmosis System Reverse 
Osmosis Arrays P&ID." 

10. Drawing C55864, Sheet D-6019, "Reverse Osmosis System TAC-4302 
P&ID." 

11. Drawing C55864, Sheet D-6020, "Reverse Osmosis System TK-1304 
P&ID." 

12. Drawing C55864, Sheet D-6021, "Polishing System Pump and FL T-1401 
P&ID." 

13. Drawing C55864, Sheet D-6022, "Polishing System FL T-1043 and 
FL T-1405 P&ID." 

14. Drawing C55864, Sheet D-6023, "Solids Collection & Concentration 
System TK-1707 and Pump P&ID." 

15. Drawing C55864, Sheet D-6024, "Solids Collection & Concentration 
System Rotary Filter P&ID." 

16. Drawing C55864, Sheet D-6025, "Solids Collection & Concentration 
System TK-1702 and Pump P&ID." 

17. Drawing C55864, Sheet D-6026, "Solids Collection & Concentration 
System TK-1704 and Pump P&ID." 

18. Drawing C55864, Sheet D-6027, "Solids Collection & Concentration 
System TK-1703 and Pump P&ID." 

19. Drawing C55864, Sheet D-6028, "De-Watering System TK-1705 and 
Pump P&ID." 

20. Drawing C55864, Sheet D-6029, "De-Watering System EVAP-1701, 
EVAP-1702 P&ID." 

21. Drawing C55864, Sheet D-6030, "De-Watering System TK-1706 and 
Pump P&ID." 
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1.4 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

SUBMITTALS 

Drawing C55867, Sheet D-6410, "Effluent Storage System TK-1501 
P&ID." 

Drawing C55867, Sheet D-6411, "Effluent Storage System TK-1502 
P&ID." 

Drawing C55867, Sheet D-6412, "Effluent Storage System Sample -
pH Adjustment P&ID." 

Drawing C55867, Sheet M-6400, "Air Flow Diagram and Sequence of 
Operations." 

Drawing C55864, Sheet P-6001, "Process and Fire Water Drain P&ID." 

Drawing C55864, Sheet P-6004, "Sewer System P&ID." 

Drawing C55864, Sheet P-6006, "CAM and FAS P&ID." 

Drawing C55864, Sheet P-6102, "Argon and P-10 Gas Supply P&ID." 

Drawing C55865, Sheet P-6200, "Natural Gas P&ID." 

Drawing C55865, Sheet P-6201, "Potable & Non-Potable Water P&ID." 

Drawing C55865, Sheet P-6202, "Compressed Air P&ID." 

A. Provide the following in accordance with the requirements of Exhibit I and 
timeline specified. 

1. Before Fabrication: 

a. Documentation of International Organization for Standardization 
(ISO 9001) certification (if applicable). 

b. Provide a copy of the Quality Assurance Plan identifying 
procurement, design, fabrication, test and inspection, material 
traceability, and nonconformity controls for approval by Los 
Alamos National Laboratory (LANL) prior to Subcontract award. 

c. Catalog data sheets on instrumentation, which show performance 
characteristics, dimensions, material of fabrication, and other 
characteristics necessary to ensure conformity with the design 
requirements. 

d. Provide leak test procedure. 

e. Provide weld inspection procedure. 

f. Provide functional test procedure. 

g. American Society of Mechanical Engineers (ASME)-certified Weld 
Inspector Records. 

h. Manufacturer's assembly drawings, wiring diagrams, and electrical 
schematics. 

i. Support plan outlining product support for products in PART 2 of 
this section. Identify which products are available for 5 years or 
more. Identify if the parts are "off-the-shelf." 
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2. Before Shipment: 

a. Certificates of Conformance (COC) for all instrumentation, 
attesting that items are in accordance with specified requirements. 

b. Detailed installation instructions for instrumentation devices. 

c. Listing of configuration parameters. 

d. Loop diagrams for all instrumentation and hardwired interlocks 
(one instrument and related input/output per loop drawing). 

e. Functional test report for instrumentation devices per 
Paragraph 1.8C. 

f. Manufacturer's operating procedures, including safety and 
troubleshooting procedures, for instrumentation devices. 

g. Manufacturer's maintenance procedures, including service 
schedules, recommended spare parts, and warranties for 
instrumentation devices. 

h. Storage and handling procedure: long term storage, humidity 
trimming, temperature conditioning, shelf life limits. 

i. Listing of associated tag names with firmware version number. 

3. With Shipment: 

a. Base material and weld filler material Certified Material Test 
Report (CMTR). 

b. Leak test report per Paragraph 1.8B. 

c. Weld inspection report per Paragraph 1.8A. 

d. Calibration certification traceable to the National Institute of 
Standards and Technology (NIST) for all instrumentation. 

e. Evidence of nationally recognized testing laboratory (NRTL) or 
Underwriters Laboratories, Inc. (UL) listing or labeling for all 
instrumentation. 

f. Miscellaneous hardware such as specialty cables, keys, 
configuration or calibration tools, handheld programming devices, 
converters, device drivers etc. necessary to utilize any of the 
supplied process control auxiliary devices and applicable resident 
software for its intended function. 

g. Each shipment container shall include a packing list of all items 
contained in that shipment container. Also, a copy of each 
packing list shall be sent to the LANL Subcontractor Technical 
Representative (STR). 

1.5 QUALITY ASSURANCE 

A. Seller's Quality Assurance Requirements: 

1. Work Identified in this section shall be done under a Quality Assurance 
Program in accordance with Section 01 4000, "Quality Requirements." 
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B. Receipt Inspection: 

1. Generally, all equipment and accessories installed under this subcontract 
shall be inspected and tested by the Subcontractor in the presence of the 
LANL Startup and Commissioning Representative and approved before 
acceptance. The Subcontractor shall furnish all labor, material, and 
equipment required for testing. The Subcontractor shall be responsible 
for all repairs and retesting as required. 

2. Upon receipt, the instruments will be visually inspected by a qualified 
Subcontractor Quality Control Inspector for any damage or abnormalities 
that could affect their performance in accordance with the Quality 
Assurance Program. 

3. Documentation will be reviewed by a qualified Subcontractor Quality 
Control Inspector to determine that the required documentation as 
specified in Paragraph 1.4 is present and traceable to the instruments. 

C. Calibration and Material Certifications: 

1. Instruments to be calibrated by manufacturer. Calibration shall be 
traceable to NIST standards. 

2. Calibration documentation is to be included with the instruments at time of 
delivery. 

3. Material certification for all process-wetted materials to be included with 
the instrument at time of delivery. 

D. Storage and Handling: 

1. In addition to the requirements in Section 01 6000, "Product 
Requirements," comply with the following requirements: 

a. Vendor shall comply with Section 01 4000, "Quality 
Requirements." The supplied equipment specified in this 
document shall be considered Level B for the shipping, handling, 
and storage requirements listed below. 

b. Vendor shall prepare, pack, handle, load, ship, and store all 
materials and equipment for shipment in accordance with 
Section 01 4000, "Quality Requirements." 

c. Vendor shall be responsible for any damage resulting from 
improper packing until acceptance. Subcontractor shall inspect all 
materials upon receipt. 

d. Each shipment container shall include a packing list of all items 
contained in that shipment container. Also, a copy of each 
packing list shall be sent to the LANL Subcontractor Technical 
Representative (STR). 

e. Vendor shall be responsible for providing any special devices 
needed for the delivery of any equipment and/or material. 

f. Vendor shall define any heating, air conditioning, humidity control, 
or other storage criteria for equipment that is to be installed for 
regular use or is intended to be used as spare. 
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g. Vendor shall define long-term storage limits and maintenance 
procedures that are required to ensure these limits. 

h. Vendor shall define shelf-life limits of all supplied equipment. 

i. All openings shall be capped, plugged, or otherwise sealed 
against the intrusion or water, dirt, and debris. Water shall be 
removed from cavities to protect against damage caused by 
freezing and desiccant inserted, if appropriate. 

E. Personnel Qualification: 

1. Personnel installing instrumentation devices shall be familiar with type of 
instrument, and required installation practices. Refer to vendor's Quality 
Assurance Plan for additional requirements for installation personnel. 

2. Nondestructive examination of welds (where welding is used) shall be 
conducted by a Weld Inspector qualified in accordance with ASME Boiler 
and Pressure Vessel Code (B&PV) (Section IX, "Welding and Brazing 
Qualifications"). 

F. Nonconformance: 

1. Nonconformance of an instrument shall be documented and corrected 
before shipment. If found on receipt, nonconformance shall be 
documented and corrected before installation at the expense of the 
subcontractor in accordance with Section 01 4000, "Quality 
Requirements." 

G. Electrical Suitability: 

1. All process control auxiliary devices shall be UL- or NRTL-listed or 
labeled. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Design the process components to operate at a design altitude of 7,500 ft above 
sea level and in the general environmental conditions specified in 
Section 01 8116, "Facility Environmental Requirements." Seismic requirements 
are located in Section 13 4800, "Sound, Vibration, and Seismic Control." 

B. For compatibility issues, additional component specific process conditions are 
listed on the data sheets and can include process streams with H2S04, NaOH, 
Fe2(S04)3, MgS04, alpha, and tritium. 

1.7 RECORDS 

A. Furnish complete spare parts lists, operating instructions, and maintenance 
literature. 

B. Provide record drawings as required by the general subcontract requirements. 

C. Supply instrumentation device software and configuration management type 
tools as applicable: 

1. Verified listing of parameter values for each device required to comply 
with individual device datasheets. 

2. Licensed copies of all specialty software needed for controlled 
configuration. 
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D. Supply calibrations records for each tagged instrument. 

1.8 TESTING 

A. Nondestructive Examination: 

1. Examine all welds on measurement devices in accordance with 
ASME 831.3 (Chapter VIII, Part 10, "Inspection, Examination, and 
Testing Requirements"). Instrument datasheets indicate the fluid service. 
Submit results of the examination per Paragraph 1.4A.3.c. 

B. Leak Test: 

1. Perform leak test on all devices in accordance with ASME 831.3 
(Chapter VIII, Part 10). Instrument datasheets indicate the fluid service. 
Submit results of the leak test per Paragraph 1.4A.3.b. 

C. Pre-Functional Test: 

1. Use a 4-20-mA signal generator and verify that each instrument is 
calibrated to the engineering span documented in the datasheets 
included with this section. Submit results of the Pre-Functional Test per 
Paragraph 1.4A.2.e. 

1.9 TRAINING 

A. Provide 20 hours of training to cover all general aspects of instrumentation 
installation, wiring, calibration techniques, programming, configuration 
management of devices, and parameter entry. 

B. Provide 200 hours startup support to LANL startup and commissioning 
personnel. Support functions to include troubleshooting, point verification, 
performance trending, and sequence of operation verification. 

C. Provide 40 hours of onsite training during the warranty period. The 
Subcontractor shall provide this training at the request of LANL. 

1.10 SERVICE AND WARRANTY 

A. For all instrumentation devices provide one-year warranty including travel costs. 

B. If the manufacturer has a standard warranty that exceeds one year then the 
longer warranty shall be provided. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to Section 01 2500, "Substitution Procedures." 

2.2 PRIMARY PROCESS MEASUREMENT DEVICES 

A. Chemical Properties Process Measurement Devices 

1. pH-Level Measurement Devices: 

a. Measuring Element - Pt1000 platinum resistor; 
b. Wetted Material - Ryton R4 body, glass element; 
c. Power Requirements - Loop powered; 
d. Output - HART 4 to 20 mA; 
e. Transmitter Manufacturer - Yokogawa, Model FLXA21 Series; and 
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f. Probe Manufacturer- Yokogawa, Model FU20 Series. 

B. Electromagnetic Process Measurement Devices 

1. Conductivity Process Measurement Devices: 

a. Measuring Element- 316 stainless steel; 
b. Wetted Material - PVC body, Victrex PEEK element; 
c. Power Requirements - Loop powered; 
d. Output - HART 4 to 20 mA; 
e. Transmitter Manufacturer - Yokogawa, Model FLXA21 Series; and 
f. Probe Manufacturer - Yokogawa, Model ISC40G Series. 

2. Gas Pressure Process Measurement Devices: 

a. Wetted Material - Hastelloy C276; 
b. Power Requirements - Loop powered; 
c. Accuracy - ± 0.2 percent; 
d. Range - O to 200 kPa gauge; 
e. Output - HART 4 to 20 mA; and 
f. Manufacturer- Yokogawa, Model EJA530A Series. 

3. Leak Detection Devices: 

a. Manufacturer- RAYCHEM TRACE TEK, Model TT-MINI-PROBE I 
TTC-1 Alarm Module. 

4. Leak Detection Devices for Pipe-in-Pipe: 

a. Sensor - Liquidwatch Water Probe Assembly PWS-LW; 

b. Monitor - LiquidWatch® Leak Detection System; and 

c. Recommended Manufacturer - Asahi. 

5. Liquid Pressure Process Measurement Devices Type I: 

a. Wetted Material - Hastelloy C276; 
b. Power Requirements - Loop powered; 
c. Accuracy - ± 0.2 percent; 
d. Range - 0 to 200 kPa gauge; 
e. Output - HART 4 to 20 mA; and 
f. Manufacturer- Yokogawa, Model EJA530A Series. 

6. Liquid Pressure Process Measurement Devices Type II: 

a. Wetted Material - 316L Stainless Steel; 
b. Process Connection - Cl 150-lb flange/diaphragm seal; 
c. Power Requirements - None; 
d. Accuracy - ±0.5% Span; 
e. Range - 15 to 1,500 psi; 
f. Output - None; 
g. Gauge Manufacturer - Ashcroft Type 1279; and 
h. Seal Manufacturer - Ashcroft Series 102. 

7. Liquid Pressure Switches: 

a. Wetted Material- Brass Body with Buna-N seal; 
b. Accuracy - ± 0.2 percent; 
c. Range - O to 200 kPa gauge; 
d. Output - Dry Contact 1 ampere, 24V de; and 
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e. Manufacturer - Ashcroft, APA Series. 

8. Temperature Process Measurement Devices: 

a. Measuring Element - Pt100 resistance temperature detector (RTD); 
b. Wetted Material- 316 stainless-steel thermal well; 
c. Process Connection - Tapered thermal well, threaded, 1/2-in. 

national pipe thread (NPT); 
d. Power Requirements- Loop powered; 
e. Accuracy - ± 0.2 percent; 
f. Range - -328 to 932 °F; 
g. Output - None; and 
h. Element/Thermowell Assembly Manufacturer - Wika, Model 

TR10. 

9. Temperature Room Measurement Devices: 

a. Measuring Element - Pt100 resistance temperature detector (RTD); 
b. Power Requirements - Loop powered; 
c. Accuracy - ± 0.05 percent of the measuring span; 
d. Range - -328 to 1562 °F; 
e. Output - None; and 
f. Recommended Manufacturer - Wika. 

C. Miscellaneous Properties Process Measurement Devices 

1. Flow Process Measurement Devices for Process or Corrosive Fluid: 

a. Measuring Element - Electrode; 
b. Wetted Material - PFA, Hastelloy C276; 
c. Process Connection - In-line flange; 
d. Power Requirements - Loop powered; 
e. Accuracy - ± 0.35 percent; 
f. Range - 0 to 100 gpm; 
g. Output- HART 4 to 20 mA; and 
h. Transmitter Manufacturer - Yokogawa, Model: AXF Series. 

2. Flow Process Measurement Devices for Water and Natural Gas: 

a. Measuring Element - Vortex Shedder; 
b. Wetted Material - 316 stainless-steel tube, Duplex Stainless Steel 

shedder bar; 
c. Power Requirements - Loop powered; 
d. Accuracy - ± 0.075 percent; 
e. Output - HART 4 to 20 mA; and 
f. Transmitter Manufacturer- Yokogawa, Model DY Series. 

3. Flow Process Measurement Devices for Air: 

a. Measuring Element - Rotometer; 
b. Process Connection - 3/8-in. inner NPT; 
c. Float Material - PVDF; 
d. Range - 0 to 6,300 l/h; and 
e. Manufacturer- Yokogawa, Model: RAGK. 

4. Level Process Measurement Devices Type I: 

a. Measuring Element - Radar horn antenna; 
b. Wetted Material - Hastelloy C22; 
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c. Power Requirements - Loop powered; 
d. Process Connection - ASME Class 150-lb raised-face flange; 
e. Accuracy - ± 20mm; 
f. Range - 0 to 30 m; 
g. Output - HART 4 to 20 mA; and 
h. Transmitter Manufacturer - Oh mart-Vega, Model Vegapuls 66. 

5. Level Process Measurement Devices Type II: 

a. Measuring Element - Pressure tap; 
b. Wetted Material - Hastelloy C276; 
c. Power Requirements - Loop powered; 
d. Process Connection - ASME Class 150-lb flange; 
e. Accuracy - 0.2 percent span; 
f. Range - See Attachment 1; 
g. Output - HART 4 to 20 mA; and 
h. Transmitter Manufacturer - Yokogawa, Series EJA 118. 

PART 3 EXECUTION 

3.1 GENERAL 

A. Provide the control devices as specified in PART 2 of this section; and all field 
hardware, conduit, wiring etc., for a complete installation .. 

B. Install all aspects of the system in compliance with all applicable codes, 
regulations, and all related Subcontract documents. 

C. Install all materials in accordance with the published manufacturer's 
recommendations without exception. 

D. Where miscellaneous materials are required to complete an installation (isolation 
valves for pressure sensors, etc.), supply the materials as defined in the relevant 
section of this specification. Install them under this section of this specification, 
unless otherwise noted. 

E. Coordinate with other trades where installation of a particular component 
requires other trades to be involved. Installation coordination includes the correct 
placement of thermowells, flow switches, dampers, control valves, control power 
circuits, etc. Care shall be exercised to identify locations that meet the 
requirements of the manufacture including upstream and downstream distances, 
pressures, temperatures, etc. 

F. All signal wiring requiring shielding shall have the shield terminated at the 
controller end only. Trim and insulate the shield wire at the device end. 

G. Label all wiring with permanent labels indicating the point device identifier. Install 
a phenolic label mounted at the device indicating the device type and point 
identifier name. 

H. Label all field devices with 1-in. by 3-in. phenolic labels. Labels shall include the 
point name and device name. Labels shall be glued, attached with screws, or 
stainless wire in the case of valves. 

3.2 PRIMARY PROCESS MEASUREMENT DEVICES 

A. Ensure all process connections for measurement devices are helium leak tight. 
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8. Instruments with an electrical input or output shall be UL- or NRTL-listed or 
labeled. 

C. Install instruments in accordance with manufacturer's installation instructions and 
facility requirements providing all of the required gaskets, flanges, thermal 
compounds, insulation, piping, fittings, and manual valves for shutoff, 
equalization, purging, and calibration. Replace or repair any damaged insulation 
after devices are installed to match existing work and repair any damaged 
galvanized surfaces with zinc paint. In applications where sensors cannot be 
directly mounted to the tank by a threaded or flanged connection, provide a 
mounting bracket for connection to the inside tank wall. 

D. Instruments with an NPT connection shall be installed per manufacturer 
requirements. Minimum basic requirements include: verifying that threads are 
clean, torque "snug-tight" using a thread locking compound. Do not over tighten 
the instrument or use the instrument housing for tightening purposes. 

E. Chemical Properties Process Measurement Devices 

1. pH-Level Measurement Devices: 

a. Locate the sensor connection in a threaded tee or fitting to allow 
the sensor to be completely immersed in the fluid being monitored 
and allow for removal of the sensor for replacement. Locate and 
mount the transmitter remote from the sensor with any digital 
readout positioned for easy viewing. 

F. Electromagnetic Process Measurement Devices 

1. Conductivity Process Measurement Devices: 

a. Install conductivity probes vertically and in accordance with the 
manufacturer's instructions with any indicators and transmitters 
accessible for maintenance and calibration. Locate the sensor 
connection in a threaded tee or fitting to allow the sensor to be 
completely immersed in the fluid being monitored and allow for 
removal of the sensor for replacement. Locate and mount the 
transmitter remote from the sensor with any digital readout 
positioned for easy viewing. 

G. Physical Properties Process Measurement Devices 

1. Pressure Process Measurement Devices 

a. General: 

1) Incorporate appropriate snubbers in all pressure taps. 
Include valves for isolation, venting, and taps for calibration. 
For pressure transducers, differential pressure sensors and 
switches, install nulling valves. 

2) Install drains for pressure sensors and switches installed on 
liquid or stream lines. 

b. Pressure Sensor Devices: 

1) Verify pressure sensors and pressure transducers by 
calibration. 

c. Pressure Switch Devices: 
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1) Adjust pressure switches to the proper setpoint and verify by 
calibration. 

2) Select switch contact ratings and duty for the application. 

2. Temperature Process Measurement Devices 

a. Installation: 

1) Install temperature sensors, switches, and RTDs in 
thermowells when the device is installed in a pipe, in a liquid 
system, or when susceptible to corrosion or vibration. Install 
assemblies so they are readily accessible and allow for easy 
replacement. 

b. Thermowells: 

1) Fill thermowells with conductive heat transfer fluid 
recommended by supplier prior to installation. 

3. Weight Process Measurement Devices 

a. Install weight sensors in accordance with the manufacturer's 
instructions with any indicators and transmitters accessible for 
maintenance and calibration. Verify weight sensors by calibration. 

H. Miscellaneous Properties Process Measurement Devices 

1. Flow Process Measurement Devices 

a. General Installation: 

1) Install flow sensors with 10.0 pipe diameter of minimum 
straight unobstructed piping upstream and 5.0 pipe diameters 
downstream. Install meters for gases and vapors in vertical 
piping and meters for liquids in horizontal piping, unless 
otherwise recommended by the manufacturer or indicated in 
this specification. Locate the sensor connection in a threaded 
tee or fitting to allow for removal of the sensor for 
replacement. The sensor is to be completely immersed in the 
fluid being monitored. Locate and mount the transmitter 
remote from the sensor with any digital readout positioned for 
easy viewing. 

b. Magnetic Flowmeter: 

1) Install meter in vertical piping so that the flow tube remains 
full of process fluid under all operating conditions. Provide a 
minimum of 5.0 pipe diameters straight run upstream and 
2.0 pipe diameters straight run downstream. 

c. Vortex Shedding Flowmeters: 

1) Install vortex shedding flowmeters with the top above the 
pipeline in horizontal pipe run installations and with the 
direction of the flow upward in vertical pipe run installations. 
Align the flowmeter to the direction of the flow and mount it 
rigidly and vibration free. Install the sensors with 10.0 pipe 
diameter of minimum straight unobstructed piping upstream 
and 5.0 pipe diameters downstream. 
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2. Level Process Measurement Devices 

a. Liquid Level Sensors: 

1) Locate the sensing probe close to and parallel with the tank or 
sump wall. Locate the sensor connection in a threaded tee or 
fitting to allow to sensor to be positioned for the fluid being 
monitored and to allow for removal of the sensor for 
replacement. Locate and mount the transmitter remote from 
the sensor with any digital readout positioned for easy 
viewing. 

b. Ultrasonic Level Sensors: 

1) Install the sensor vertically in the top of the tank, in 
accordance with the manufacturer's instructions with access 
for maintenance and calibration. Position the sensor to 
maximize the return echo and minimize the vessel 
obstructions in the sensor's line of sight. Maintain the 
minimum recommended distance from the tank fill operations 
and the side of the tank. 

c. Liquid Level Switch: 

1) Install liquid level switches in accordance with the 
manufacturer's instructions. Locate the switch for 
maintenance and calibration. In applications where switches 
cannot be directly mounted to the tank by a threaded or 
flanged connection, provide a mounting bracket for 
connection to the inside tank wall. 

d. Enclosures: 

1) Penetrate all enclosures from the bottom and seal using a 
silicone rubber sealant to preclude entry of water. 

3.3 FIELD TESTING AND ADJUSTING EQUIPMENT 

A. Testing: The Subcontractor shall provide personnel, equipment, instrumentation, 
and supplies necessary to perform site testing. LANL will witness the testing, 
and written permission shall be obtained from LANL before proceeding with 
testing. 

B. Data: Original copies of data produced, including the results of each test 
procedure, shall be turned over to LANL at the conclusion of each phase of 
testing prior to LANL approval of the test. 

C. Test Procedures: The test procedures shall cover actual equipment and 
functions specified for the project. 
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PART 4 ATTACHMENT 1 DATA SHEETS 

Component EIN Component Name 

LLW-AIT-1100 TK-1101 pH Level Indicating Transmitter 

LLW-AIT-1125 TK-1101 Discharge pH Level Indicating Transmitter 

LLW-AIT-1301 TK-1301 Outlet pH Level Indicating Transmitter 

LLW-AIT-1302 TK-1301 Feed pH Level Indicating Transmitter 

LLW-AIT-1345 TK-1304 Inlet pH Level Indicating Transmitter 

LLW-AIT-1346 TK-1304 Outlet pH Level Indicating Transmitter 

LLW-AIT-1509 TK-1501 pH Level Indicating Transmitter 

LLW-AIT-1529 TK-1502 pH Level Indicating Transmitter 

LLW-CIT-1301 TK-1301 Conductivity Indicating Transmitter 

LLW-CIT-1343 TK-1304 Conductivity Indicating Transmitter 

LLW-CIT-1527 LLW Effluent Conductivity Indicating Transmitter 

FAC-Fl-5010 CAM Exhaust Flow Indicator 

FAC-Fl-5011 CAM Exhaust Flow Indicator 

FAC-Fl-5012 CAM Exhaust Flow Indicator 

FAC-Fl-5013 CAM Exhaust Flow Indicator 

FAC-Fl-5014 CAM Exhaust Flow Indicator 

FAC-Fl-5015 CAM Exhaust Flow Indicator 

FAC-Fl-5016 CAM Exhaust Flow Indicator 

FAC-Fl-5017 CAM Exhaust Flow Indicator 

FAC-Fl-5018 CAM Exhaust Flow Indicator 

FAC-Fl-5019 CAM Exhaust Flow Indicator 

FAC-Fl-5020 FAS Flow Indicator 

FAC-Fl-5021 FAS Flow Indicator 

FAC-Fl-5022 FAS Flow Indicator 

FAC-Fl-5023 FAS Flow Indicator 

FAC-Fl-5024 FAS Flow Indicator 

FAC-Fl-5025 FAS Flow Indicator 

FAC-Fl-5026 FAS Flow Indicator 

FAC-Fl-5027 FAS Flow Indicator 

FAC-Fl-5028 FAS Flow Indicator 

FAC-Fl-5029 FAS Flow Indicator 

FAC-Fl-5030 FAS Flow Indicator 

FAC-Fl-5031 FAS Flow Indicator 

FAC-Fl-5032 FAS Flow Indicator 

FAC-Fl-5033 FAS Flow Indicator 

FAC-Fl-5034 FAS Flow Indicator 

FAC-Fl-5035 FAS Flow Indicator 

FAC-Fl-5036 FAS Flow Indicator 

FAC-Fl-5037 FAS Flow Indicator 

FAC-Fl-5038 FAS Flow Indicator 
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NS C55864 / D-6012 AIT-1100 

NS C55864 / D-6012 AIT-1125 

NS C55864 / D-6016 AIT-1301 

NS C55864 / D-6016 AIT-1302 

NS C55864 I D-6020 AIT-1345 

NS C55864 / D-6020 AIT-1346 

NS C55867 I D-6410 AIT-1509 

NS C55867 I D-6411 AIT-1529 

NS C55864 / D-6016 CIT-1301 

NS C55864 / D-6020 CIT-1343 

NS C55867 I D-6412 CIT-1527 

NS C55864 / P-6006 Fl-5010 

NS C55864 I P-6006 Fl-5011 

NS C55864 / P-6006 Fl-5012 

NS C55864 / P-6006 Fl-5013 

NS C55864 / P-6006 Fl-5014 

NS C55864 I P-6006 Fl-5015 

NS C55864 I P-6006 Fl-5016 

NS C55864 / P-6006 Fl-5017 

NS C55864 / P-6006 Fl-5018 

NS C55864 I P-6006 Fl-5019 

NS C55864 I P-6006 Fl-5020 

NS C55864 / P-6006 Fl-5021 

NS C55864 / P-6006 Fl-5022 

NS C55864 / P-6006 Fl-5023 

NS C55864 I P-6006 Fl-5024 

NS C55864 I P-6006 Fl-5025 

NS C55864 / P-6006 Fl-5026 

NS C55864 / P-6006 Fl-5027 

NS C55864 / P-6006 Fl-5028 

NS C55864 I P-6006 Fl-5029 

NS C55864 I P-6006 Fl-5030 

NS C55864 / P-6006 Fl-5031 

NS C55864 / P-6006 Fl-5032 

NS C55864 / P-6006 Fl-5033 

NS C55864 / P-6006 Fl-5034 

NS C55864 I P-6006 Fl-5035 

NS C55864 I P-6006 Fl-5036 

NS C55864 I P-6006 Fl-5037 

NS C55864 I P-6006 Fl-5038 

Primary Process Measurement Devices 
40 9100-14 
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Component EIN Component Name 

FAC-Fl-5039 FAS Flow Indicator 

LLW-FIT-1102 LLW Waste Inlet Feed Flow Indicating Transmitter 

LLW-FIT-1311 RO Feed Recycle Flow Indicating Transmitter 

LLW-FIT-1315 RO Inlet Feed Flow Indicating Transmitter 

LLW-FIT-1352 RO Permeate Feed Flow Indicating Transmitter 

LLW-FIT-1403 RO Permeate Recycle Flow Indicating Transmitter 

LLW-FIT-1405 Ion Exchange Feed Flow Indicating Transmitter 

LLW-FIT-1515 Treated Effluent Flow Transmitter 

LLW-FIT-1700 Evaporator Condensate Recycle Flow Indicating 
Transmitter 

LLW-FIT-1701 Evaporator Condensate Recirc. Flow Indicating 
Transmitter 

LLW-FIT-1705 P-1701 Outlet Flow Indicating Transmitter 

LLW-FIT-1707 Rotary Press Filtrate Recirc. Flow Indicating 
Transmitter 

LLW-FIT-1708 Rotary Press Filtrate Recycle Flow Indicating 
Transmitter 

LLW-FIT-1711 Sludge Thickening Flow Indicating Transmitter 

LLW-FIT-1719 P-1703 Thickener Decant Recirc. Flow Indicating 
Transmitter 

LLW-FIT-1721 P-1703 Thickener Decant Recycle Flow Indicating 
Transmitter 

PWC-FIT-5600 Potable Water Flow Indicating Transmitter 

NG-FIT-5811 Natural Gas Flow Indicating Transmitter 

CS-FSL-4003 P-4003 (Sodium Hydroxide) Flow Switch Low 

CS-FSL-4006 P-4006 (Sodium Hydroxide) Flow Switch Low 

CS-FSL-4007 P-4007 (Sulfuric Acid) Flow Switch Low 

CS-FSL-4010 P-4010 (Sodium Hydroxide) Flow Switch Low 

CS-FSL-4011 P-4011 (Sulfuric Acid) Flow Switch Low 

CS-FSL-4012 P-4012 (Sulfuric Acid) Flow Switch Low 

CS-FSL-4013 P-4013 (Sodium Hydroxide) Flow Switch Low 

LLW-LIT-1123 TK-1101 Level Indicating Transmitter 

LLW-LIT-1124 TK-1102 Level Indicating Transmitter 

LLW-LIT-1302 TK-1301 Level Indicating Transmitter 

LLW-LIT-1344 TK-1304 Level Indicating Transmitter 

LLW-LIT-1511 TK-1501 Level Indicating Transmitter 

LLW-LIT-1537 TK-1502 Level Indicating Transmitter 

LLW-LIT-1700 TK-1706 Level Indicating Transmitter 

LLW-LIT-1710 TK-1707 Level Indicating Transmitter 

LLW-LIT-1716 TK-1702 Level Indicating Transmitter 

LLW-LIT-1722 TK-1705 Level Indicating Transmitter 

LLW-LIT-1723 TK-1703 Level Indicating Transmitter 

LLW-LSH-5701 Process Area Sump Level Switch High 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Class Drawing I Sheet No. Data Sheet 

NS C55864 / P-6006 Fl-5039 

NS C55864 / D-6010 FIT-1102 

NS C55864 / D-6017 FIT-1311 

NS C55864 I D-6017 FIT-1315 

NS C55864 / D-6018 FIT-1352 

NS C55864 / D-6021 FIT-1403 

NS C55864 / D-6021 FIT-1405 

NS C55867 I D-6412 FIT-1515 

NS C55864 / D-6030 FIT-1700 

NS C55864 / D-6030 FIT-1701 

NS C55864 / D-6024 FIT-1705 

NS C55864 / D-6023 FIT-1707 

NS C55864 / D-6023 FIT-1708 

NS C55864 / D-6025 FIT-1711 

NS C55864 / D-6027 FIT-1719 

NS C55864 / D-6027 FIT-1721 

NS C55865 I P-6201 FIT-5600 

NS C55865 / P-6200 FIT-5811 

NS C55864 / D-6012 FSL-4003 

NS C55864 / D-6016 FSL-4006 

NS C55864 / D-6016 FSL-4007 

NS C55864 I D-6020 FSL-4010 

NS C55864 / D-6020 FSL-4011 

NS C55867 I D-6412 FSL-4012 

NS C55867 I D-6412 FSL-4013 

NS C55864 / D-6012 LIT-1123 

NS C55864 / D-6013 LIT-1124 

NS C55864 / D-6016 LIT-1302 

NS C55864 / D-6020 LIT-1344 

NS C55867 I D-6410 LIT-1511 

NS C55867 I D-6411 LIT-1537 

NS C55864 / D-6030 LIT-1700 

NS C55864 / D-6023 LIT-1710 

SS C55864 / D-6025 LIT-1716 

NS C55864 / D-6028 LIT-1722 

NS C55864 / D-6027 LIT-1723 

NS C55864 I P-6001 LSH-5701 

Primary Process Measurement Devices 
40 9100-15 

11526 



Component EIN Component Name 

LLW-LSH-5704 Corridor Fire Water Sump Level Switch High 

LLW-LSH-5705 Wet Lab Sump Level Switch High 

LLW-LSH-5706 Effluent Storage Containment Level Switch High 

LLW-Ll-5707 PIP Leak Detection Monitor 
LLW-LSH-5707 LLW to Effluent Sampling, PIP Leak Detection, 
LLW-LSH-5708 Fire Water to Effluent Sampling, PIP Leak Detection 

LLW-LSH-5710 Wet Lab Utility Trench Level Switch High 

CA-Pl-1108 CA to FL T-1101 Pressure Gauge 

CA-Pl-1311 CA to ROU-1301 Pressure Gauge 

LLW-Pl-1317 ROU-1301 Concentrate Pressure Gauge 

CA-Pl-1438 CA to P-1701 Pressure Gauge 

LLW-Pl-1401 P-1407 Skid Inlet Pressure Gauge 

LLW-Pl-1718 P-1703 Inlet Pressure Gauge 

LLW-Pl-1724 P-1705 Inlet Pressure Gauge 

LLW-Pl-1757 P-1707 Inlet Pressure Gauge 

LLW-Pl-1758 P-1707 Discharge Pressure Gauge 

LLW-PIT-1104 FL T-1101 Inlet Pressure Indicating Transmitter 

LLW-PIT-1106 FL T-1101 Outlet Pressure Indicating Transmitter 

LLW-PIT-1211 MF Inlet Pressure Indicating Transmitter 

LLW-PIT-1218 MF Outlet Pressure Indicating Transmitter 

LLW-PIT-1309 P-1302 Skid Inlet Pressure Indicating Transmitter 

LLW-PIT-1313 P-1302 Skid Discharge Pressure Indicating 
Transmitter 

LLW-PIT-1316 RO Inlet Pressure Indicating Transmitter 

LLW-PIT-1337 RO Permeate Tank Inlet Pressure Indicating 
Transmitter 

LLW-PIT-1402 P-1407 Discharge Pressure Indicating Transmitter 

LLW-PIT-1406 P-1408 Discharge Pressure Indicating Transmitter 

LLW-PIT-1410 FLT-1401, FLT-1402 Inlet Pressure Indicating 
Transmitter 

LLW-PIT-1411 FL T-1401, FLT-1402 Outlet Pressure Indicating 
Transmitter 

LLW-PIT-1422 FLT-1403, FLT-1404 Inlet Pressure Indicating 
Transmitter 

LLW-PIT-1423 FLT-1403, FLT-1404 Outlet Pressure Indicating 
Transmitter 

LLW-PIT-1437 FLT-1405, FLT-1406 Outlet Pressure Indicating 
Transmitter 

LLW-PIT-1445 FLT-1405, FL T-1406 Inlet Pressure Indicating 
Transmitter 

LLW-PIT-1516 P-1503 Inlet Pressure Indicating Transmitter 

LLW-PIT-1517 P-1503 Outlet Pressure Indicating Transmitter 

LLW-PIT-1703 P-1701 Inlet Pressure Indicating Transmitter 

LLW-PIT-1704 P-1701 Outlet Pressure Indicating Transmitter 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Class Drawing I Sheet No. Data Sheet 

NS C55864 / P-6001 LSH-5704 

NS C55864 / P-6001 LSH-5705 

NS C55867 I D-6410 LSH-5706 

NS C55867 I D-6410 Ll-5707 

LSH-5707 
LSH-5708 

NS C55864 / P-6001 LSH-5710 

NS C55864 / D-6010 Pl-1108 

NS C55864 / D-6018 Pl-1311 

NS C55864 / D-6018 Pl-1317 

NS C55864 / 0-6012 Pl-1438 

NS C55864 / D-6021 Pl-1401 

NS C55864 / D-6027 Pl-1718 

NS C55864 I D-6028 Pl-1724 

NS C55864 / 0-6023 Pl-1757 

NS C55864 / D-6023 Pl-1758 

NS C55864 / D-6010 PIT-1104 

NS C55864 / D-6010 PIT-1106 

NS C55864 / 0-6014 PIT-1211 

NS C55864 / D-6014 PIT-1218 

NS C55864 / 0-6017 PIT-1309 

NS C55864 / 0-6017 PIT-1313 

NS C55864 / D-6017 PIT-1316 

NS C55864 I D-6020 PIT-1337 

NS C55864 / D-6021 PIT-1402 

NS C55864 I 0-6021 PIT-1406 

NS C55864 / D-6021 PIT-1410 

NS C55864 / 0-6021 PIT-1411 

NS C55864 I D-6022 PIT-1422 

NS C55864 / D-6022 PIT-1423 

NS C55864 / D-6022 PIT-1437 

NS C55864 I D-6022 PIT-1445 

NS C55867 I D-6411 PIT-1516 

NS C55867 I D-6411 PIT-1517 

NS C55864 / D-6012 PIT-1703 

NS C55864 / D-6024 PIT-1704 

Primary Process Measurement Devices 
40 9100-16 
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Component EIN Component Name 

LLW-PIT-1712 P-1702 Discharge Pressure Indicating Transmitter 

LLW-PIT-1715 P-1702 Supply Pressure Indicating Transmitter 

LLW-PIT-1720 P-1703 Outlet Pressure Indicating Transmitter 

LLW-PIT-1725 P-1705 Outlet Pressure Indicating Transmitter 

LLW-PIT-1732 P-1706 Outlet Pressure Indicating Transmitter 

CA-PIT-5407 Compressed Air Outlet Pressure Indicating 
Transmitter 

NPWC-PIT-5603 Non-Potable Water Pressure Indicating Transmitter 

NG-PIT-5804 Natural Gas Pressure Indicating Transmitter 

P10-PT-5946 P-10 Gas Pressure Transmitter 

AR-PT-5951 Argon Gas Dewar-001 Pressure Transmitter 

AR-PT-5953 Argon Gas Dewar-002 Pressure Transmitter 

LLW-TE-1303 TK-1301 Inlet RTD 

LLW-TE-1740 Condenser 1 RTD 

LLW-TE-1741 Evaporator 1 RTD 

LLW-TE-1742 Evaporator 2 RTD 

LLW-TE-1743 Evaporator 3 RTD 

LLW-TE-1744 Evaporator 4 RTD 

LLW-TE-1745 Condenser 2 RTD 

LLW-TE-5371 Effluent Sample Building Air Temperature 
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Class Drawing I Sheet No. Data Sheet 

NS C55864 / D-6025 PIT-1712 

NS C55864 I D-6025 PIT-1715 

NS C55864 / D-6027 PIT-1720 

NS C55864 / D-6028 PIT-1725 

NS C55864 / D-6030 PIT-1732 

NS C55864 / P-6202 PIT-5407 

NS C55865 / P-6201 PIT-5603 

NS C55865 I P-6200 PIT-5804 

NS C55864 I P-6102 PT-5946 

NS C55864 / P-6102 PT-5951 

NS C55864 / P-6102 PT-5953 

NS C55864 / D-6016 TE-1303 

NS C55864 / D-6029 TE-1740 

NS C55864 I D-6029 TE-1741 

NS C55864 / D-6029 TE-1742 

NS C55864 / D-6029 TE-1743 

NS C55864 I D-6029 TE-1744 

NS C55864 / D-6029 TE-1745 

NS C55867 I M-6400 TE-5371 

Primary Process Measurement Devices 
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Attachment 1 

pH Analyzer Instrument 
DATA SHEET NO. I REV. 

AIT-1100 I A 

A:COM. SHEET OF DA1E 

NO. BY DA1E REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

Project: RLWTF P.O. 

REQ. 

LLW-AIT-1100 
Hookup Drawings: I NIA Loop Wiring Diagrams: I M~170 1·1z TAG NO: 
Spec Noj 40 91 00 Line I Vessel Number: I TK-1101 I: <-

Asset No: P&ID: I D~12 Line ID: NIA !Size: N/A Schedule: I NIA <-

Ser\lce Manufacturer.I Yokogawa <-

Description: 
Reaction I Precipitation System TK-1101 

Model: FLXA21-D-E-D-AA-P 1-NN-A-N-LA-N-NNIUM/SCT <-

Safety Class NS Quality Assurance Lewi ML-4 <-

<-

CIJ Pressure: I Units Fluid: LLW <-

CIJ z Oper: I NIA I Design: 1 IH20Tst: NIA aim Area Classification: I NIA <-
CIJ 0 
w F.= Temperature: Ambient Temperature Requirements: NIA <-

8 ~ Min: I NIA I Normal: 75 I Max: 125 deg F Sen.ice: TK-1102 !Critical: I N/A <-

g: 81 Flow: pH: I Units <-

Min: J NIA I Normal: NIA jMax: NIA N/A Min: t~ _ _J Normal: I 10.8 Max: 11 I <-

<-
~ 

<-

LLW-AE-11oojss Tag: ·1 - I 
- , ~ Tag Name: Yes Voltage: 24Vdc 

Type: Plug In ftow Power Wiring Loop 1Slgnal Type: I 4 - 20 mA <-

, Process Connection: 314" NPT , Communication Protoc• HART Location: I Remote <-

I Electrical Connection: VP connector Smart: I Yes Indicate: I Yes Isolate: No <-

1 1sothermal Point: pH7 a:: 'I Electrical Protection: N/A 1 Temperature Category: NIA <: 
I- Max Pres sure Rating: 145 PSIG Max temperature: 221 deg F ~ Gas Group: NIA Enclosure Protection lf'I 6 l1P2: I 6 <-z w Body Material: Rvton Electrode Material: :E w Insulation Material N/A 0-ring Material: 
;::.I 
w 90% Temp resp < 2 min Temp Element: 

Element Diameter 0.86 in 

Element Length: 7.36 in 
Immersion Length: 0.89 in 
Manufacturer: Yokogawa 

Model: FU20-VP-T1-NPT/FPS 

- -
~ cc Type: Adapter 
:E Assy Length: NIA w 
CIJ Assy Diameter: 1 in CIJ 

ca Assy Material: SS 316 0-ring Material 
:::::> Process Connection: 1 in NPT CIJ 
C> Signal Connection: NIA 
z 

Manufacturer: Yokogawa i: Model: K1547PK u::: 
- -

Tra nsm itte r 
FLXA21 Model FU20 
-D Power Supply -VP 

CIJ -E Stainless steel housing w/Epoxy coating 
w -D AntiiJlare LCD display T1 

b -AA General Purpose (non-hazardous) NPT 
z -P1·NN 1st input P 1-VORP, no 2nd input 

-A-N 40-20 mA +Hart 
-LA-N-NN English 
/UM/SCT Uniwrsal mounting kiU/SS tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Glass 3E Ambient Temperature Compensation: I Yes <-

NIA ~ " Fact!l!V Calibration: Yes <-

Pt1 000 ~ _ Comp Algorithm: Matrix ±3% <-

I- Conduit Connectio qty 3 M20 Gland <-

Operating Temp: -4 to 131 deg F I Humidity: I 10 to95% RH <-

1 Body Material: Stainless Steel <-

·• ss Tag: Yes <-

Accuracy: s{l.01 pH I Calibrated Range: I -2to 16pH <-== 
<-.• -
<-

~ I Gas Group: NIA Enclosure Protection if'I NIA 11P2: I NIA <-

Stainless Steel <-:I: J Material: 

C> Style: Variopin <-

NIA z Sensor Connection: Cable <-
I= 

Conduit Connection: u NIA 
w 
z Termination Strip: No <-
z 

Manufacturer: Yokogawa <-0 u Model: WU10-V-S--05 <-·- ~ 
<-

- <-

Element Immersion Fittinn <-
Wide Body Sensor K1547PK MNPT 316 SS Mounting Adapter = <-
Variopin Connector ~ 

<-
~ 

Temperature Element (Pt) <-
Dome shape Model ,....;;;;; 

<-
,.,;; 

= 
~ 

<-

Primary Process Measurement Devices 
40 9100-18 (Att. 1) 
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Attachment I 

pH Analyzer Instrument 
lll'.TA Sl-EEHO. I RBI. 

AIT-1125 I A 

A:COM. Sl-EEf OF lll'.TE 

flO. BY DATE RB/ISION 1 1 1-17-13 

BY Q-IK'O ffiOC. I AFfR 

NCC AlvE I 

Project RLWTF 
P.O. 

REQ. 

TAG NO: LLW-AIT -1125 
H:>olOJp D-awings: I NIA Loop Wring Diagrams: I M-6175 

Spec No:I 40 9100 Une/Vessell'Wrrber: I LLW-167-SS150 <-

Asset No: P&IO: I 0-6012 UneD: NIA I Size: 1.5" Schedule: I NIA <-

Service Manufacturer.I Yokogawa <-

Description: 
TI<-1101 llscharge pH Level Indicating Transrritter 

Mldel: FLXA21-D-6-D-AA-P1-f\N.A-N-LA-N-NN/t.M'SCT <-

Safety Oass NS Quaity Assurance Level M.-4 <-
- <-

Cl) 
A-es sure: I lklits Fluid: I LLW ~ 

Cl) z 
Cl)E) 

Oper: r 45 !Design: 100 IH20Tst r 150 atm Area Oassification: I NIA _<-

~ j:: Terrperature: Arrblent Terrperature Requirerrents: NIA <-

oo Mn: r 75 !Normal: r 125 IMax: 125 deg F Service: RXN 10-itica1: I NIA <-
0:: z 
a.. 8 Flow: pl-t l Uiits <-

Mn: I NIA !Normal= r 36.6 IMax: l~A I gpm Mn: r 6 1Nonra1: r 10.B !Max: r 11 I <-= <-
- -

<-

Tag Name: LLWA6-1125iSSTag: I Yes Voltage: r 24Vdc ~ 

Type: Aug in flow RlwerWring: 2-Wre Signal Type: I 4 - 20 mA. <-

A"ocess Connection: 314" NPT Comrunication A-otocol HART 1 Location: I Re1T1Jte <-

Bectrical Connection: VP connector Smert: I Yes Indicate: I Yes Isolate: No <-

lsothermel R:lilt pH7 0:: Bectrical A"otection: NIA l Terrperature Category: NIA <-
w 

Enclosure A-otection IP1 r l lP'l: r !z Max A-assure Rating: 145PSIG Max terrperature: 221 deg F ~ Gas Group: NIA 6 6 <-

W I Body MateriaJ: Ry ton Bectrode Material: Glass :iE , Arrbient T!!ITllerature Corrpensation: I Yes <-

~ Insulation Material NIA 0-ring Materiat NIA Cl) 
FactO!V Calbration: Yes <-

....J z 
w 90% Terrp resp <2rrin Terrp Bement Pt1000 ~ Corrp Algorithm Matrix ±3% <-

Bement llameter O.B61n b Conduit Connectioc qty 3 M20 Gland . ~ 

• Berrent Length: 7.361n Operating Terrp: -4to131 deg F 11-1.Jrricfrty: I 10to95%RH <-

nrrerslon Length: O.B91n Body Material: Stainless Steel <-

Manufacturer: Yokogawa SS Tag: Yes <-

Mldel: FUW-VP.-T1-NPT/FPS Accuracy: ,;0.01 pH I Calibrated Range: J -2to 16pH <-

~ .. - - -

~ Type: Adapter Ill 
:2 Assy Length: NIA w 
Cl) Assy Diameter: 1 in 
Cl) 

< Assy Material: SS316 0-rillll Material Ill 
::::> A"ocess Connection: 1 i1 NPT 
Cl) 

(!) Signal Connection: NIA 
z Manufacturer: Yokogawa i: Mldel: K1547A< u::: 

Transmitter 
FLXA21 Model Fl.120 
-0 RlwerSupply -VP 
-E Stainless steel housing w /Epoxy coating 

Cl) 
-0 Anti-glare LCD display w 

I- -AA General P\Jrpose (non-hazardous) 
0 z -P1-NN 1st ilput PH/ORP, no 2nd input 

~ -A-N 40-20 mA. +Hart 
-LA-N-NN English 
fl.M/SCT lkliversal 1T1Junting kill/SS tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

T1 
NPT 

- -
<-

0 • Gas Group: NIA Enclosure A"otection IP11 NIA 11P'l: I NIA <-

us Material: Stainless Steel <-
::c Style: Variopil <-
(!) 

NIA z Sensor Connection: Cable <-

~ Conduit Connection: NIA 
w 
z Terrrination Str{l: No <-
z Manufacturer: Yokogawa <-0 
(.) 

Mldel: VVl.110-V-S-05 <-

<-

<-

Bement Immersion Fitting <-

Wde Body Sensor K1547A< MNPT 316 SS Mounting Adapter = 
<-

Variopin Connector =-<-

~ 
Terrperature Bement (A) ~ 

Dome shape Model 
~ 
<-
~ 

? 

~ 

Primary Process Measurement Devices 
40 9100-19 (Att. 1) 
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Attachment 1 

pH Analyzer Instrument 
DATA SHEET NO. I REV. 

AIT-1125 I A 

CCOM
0 

SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

Project: RLWTF 
P.O. 

REQ. 

LLW-AIT-1125 
Hookup Drawings: I NIA Loop Wiring Diagrams: I M-6175 

TAG NO: 
Spec Nol 40 9100 Line I Vessel Number: I LLW-167-SS150 <-

Asset No: P&ID: I D-6012 Line ID: NIA !Size: 1.5" Schedule: I NIA <-

Senice Manufacturer.I Yokogawa <-

Description: 
TI<-1101 Discharge pH Lewi Indicating Transmitter 

Model: FLXA21-0-E-O-AA-P 1-NN-A-N-LA-N-NNIUM/SCT <-

Safety Class NS Quality Assurance Lewi ML-4 <-

<-

en Pressure: r Units Fluid: LLW <-

~~ l oper. I 45 I Design: 100 IH20Tst: 150 aim Area Classification: I NIA ~~ 

w i= I Temperature: Ambient Temperature Requirements: NIA <-

8 0 Min: I 75 I Normal: 125 I Max: 125 deg F Ser\ice: RXN !Critical: I N/A <-
' ex: z 
Cl. 8 Flow: pH: I Units <-

' Min: I NIA .!Normal: I 36.6 I Max: l~ l gpm Min: I~ !Normal: I 10.8 jMax: I 11 I <-

irz 
<-

f TagName: LLW-AE-1125lss Tag: Yes Voltage: 24V de <-

Type: Plug in ftow Power Wiring 2-Wlre Signal Type: I 4 -20mA <-

Process Connection: 314" NPT Communication Protoc• HART Location: I Remote <-

Electrical Connection: VP connector Smart: I Yes Indicate: I Yes Isolate: No <-

Isothermal Point: pH7 ffi • Electrical Protection: NIA lTemperature Category: NIA <-

I- Max Pres sure Rating: 145 PSIG Max temperature: 221 deg F ~ Gas Group: NIA Enclosure Protection IPI 6 l1P2: I 6 <-z w Body Material: Rvton Electrode Material: :iE w Insulation Material NIA 0-ring Material: 
.....J w 90% Temp resp < 2 min Temp Element: 

Element Diameter 0.86 In 

J Element Length: 7.36 in 

Immersion Length: 0.89 in 

Manufacturer. Yokogawa 

Model: FU20.VP-T1-NPTIFPS 

-
~ 
Cll Type: Adapter 

3ij j Assy Length: NIA 
en en Assy Diameter. 1 in 

~ Assy Material: SS 316 0-rinQ Material 
::::> Process Connection: 1 In NPT en 
C!l Signal Connection: NIA 
z 

Manufacturer. Yokogawa i= Model: K1547PK u:::: 
-

Transmitter 
FLXA21 Model 
-0 Power Supply 

en -E Stainless steel housing wlEpoxy coating 
w -0 Anti-glare LCD display 
F 
0 -AA General Purpose (non-hazardous) 
z -P1-NN 1st Input PH/ORP, no 2nd input 

-A-N 40-20 mA +Hart 
-LA-N-NN English 
IUMISCT Uni1.erSal mounting kit//SS tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

FU20 
-VP 

T1 
NPT 

Glass ~ Ambient TemDerature ComDensatlon: I Yes <-
en NIA z FactO!V Calibration: Yes <-

Pt1000 ~ Comp Algorithm: Matrix ±3% <-

I- Conduit Connectio qty 3 M20 Gland <-

Operating Temp: -4 to 131 deg F I Humidity: I 10 to95% RH <-

Body Material: Stainless Steel <-

SS Tag: Yes <-

Accuracy: ,;0.01 pH I Calibrated Range: I -2 to 16 pH <-

<-

<-
- - --

0 Gas Group: NIA Enclosure Protection IPj NIA lIP2: I NIA <-
U) Material: Stainless Steel 

-=-::i::: 
C!l Style: Variopin <-

NIA z Sensor Connection: Cable <-
l'i= 

Conduit Connection: u NIA 
w 
z Termination Strip: No <-
z 

Manufacturer. 0 Yokogawa <-

u Model: WU10-V-S--05 <-. 
<-- - - - -
<-

Element Immersion Flttlna r:z 
Wide Body Sensor K1547PK MNPT316 SS Mounting Adapter 

~ 

<-
Variopin Connector irz 

~ 
Temperature Element (Pt) <-

~ Dome shape Model <-
~ 

= 
~ 

<-

~ 

Primary Process Measurement Devices 
40 9100-20 (Att. 1) 

11531 



Attachment 1 

pH Analyzer Instrument 
DATA SHEET NO. I REV. 

AIT-1301 I A 

A:COM~ SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

LLW-AIT-1301 
Hookup Drawings: I NIA Loop Wiring Diagrams: I M-6215 

TAG NO: 
Spec Nol 40 9100 Line I Vessel Number. I LLW-208-SS 150 <-

Asset No: P&ID: I D-6016 Line ID: 1.61" !Size: 1.5" Schedule: I 40 <-

Ser.ice Manufacturer: I Yokogawa <-

Description: 
11<-1301 Outlet pH Lewi Indicating Transmitter 

Model: FLXA21..[)..E..[)..AA-P 1-NN-A-N-LA-N-NNIUM/SCT <-

Safety Class NS Quality Assurance Lei.el ML-4 <-

<-

I I ' i= 

C/J Pressure: Units Fluid: LLW <-

C/J z 
C/J 0 Oper. I 45 I Design: 100 IH20Tst: 150 aim Area Classification: I NIA <-

wp:: Temperature: Ambient Temperature Requirements: NIA <-

''8a Min: l 75 I Normal: 125 I Max: 125 deg F Sen.ice: RO !Critical: I N/A <-
il o:::Z 

a.. 0 Flow: pH: I Units <- I 
(.) 

I !Normal: I jMax: l~A L gpm _ Min: I !Normal: I !Max: I I Min: NIA 33.1 6 7.5 11 <-

~ - , I ~ 

Tag Name: LLW-AE-1301 SS Tag: Yes Voltage: 24V de <-

Type: Plug In flow Power Wiring 2-Wire 1 Signal Type: J 4 -20 mA <-

Process Connection: 3/4" NPT Communication Protocc HART 1Location: I Remote <-

Electrical Connection: VP connector Smart: I Yes Indicate: I Yes isolate: No <-

Isothermal Point: pH7 0::: Electrical Protection: w NIA lTemperature Category: NIA <-

I- Max Pressure Rating: 145 PSIG Max temperature: 221 deg F I= Gas Group: z NIA Enclosure Protection IPj 6 l1P2: I 6 <-

w Body Material : Ry ton Electrode Material: Glass SE , Ambient Temoerature Comrv>nsation: I Yes <-
:E 

§@ Factory Calibration: w Insulation Material N/A 0-ring Material: NIA Yes <-
..:J 

C2 w 90% Temp resp < 2 min Temp Element: Pt1000 Comp Algorithm: Matrix ±3% <-

Element Diameter 0.86 in I- Conduit Connectio qty 3 M20 Gland <-

I Element Length: 7.36 in Operating Temp: -4 to 131 deg F !Humidity: I 10 to95% RH ~<-

Immersion Length: 0.89 in Body Material: Stainless Steel <-

Manufacturer. Yokogawa SS Tag: Yes <-

1Modei: FU20-VP-T1-NPT/FPS Accuracy: ,;0.01 pH I Calibrated Range: I -2to16pH <-·- <-
- ,_ 

<-
~ 

Type: Adapter a Gas Group: NIA Enclosure Protection if'j NIA 11P2: I NIA <-al 
~ :E Assy Length: NIA Material: Stainless Steel <-w :::c C/J Assy Diameter. 1 in Cl Style: Variopin <-C/J 

~ Assy Material: SS 316 0-rino Material NIA z Sensor Connection: Cable <-
:::> Process Connection: 1 in NPT tj Conduit Connection: NIA C/J 

~ - Termination Strip: Cl Signal Connection: NIA No <-E Manufacturer. Yokogawa ~ Manufacturer: Yokogawa <-

U:: l_Model: K1547PK (.) Model: WU10-V-S-05 <-,, 
<-

<-

Tra nsrn ltte r Element Immersion Flttino ~ 
FLXA21 Model FU20 Wide Body Sens or K1547PK MNPT 316 SS Mounting Adapter ~ 
-D Power Supply -VP Variopin Connector --E Stainless steel housing w/Epoxy coaling <-

C/J I== w -D Anliijlare LCD display T1 Temperature Element (Pt) <-

b -AA General Purpose (non-hazardous) NPT Dome shape Model r.z 
z -P1-NN 1st input PH/ORP, no 2nd input ~ 

-A-N 40-20 mA +Hart r:=; 
-LA-N-NN English 
/UM/SGT Uniwrsal mounting kiU/SS tag tcz ---- - - - - - - - - - --

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Process Measurement Devices 
40 9100-21 (Att. 1) 

1:1532 



Attachment 1 

pH Analyzer Instrument 
DATA SHEET NO. I REV. 

AIT-1302 I A 

A:'COMP SHEET OF DA1E 

NO. BY DA1E REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 
Project: RLWTF 

P.O. 

REQ. 

LLW-AIT-1302 
Hookup Drawings: I NIA Loop Wiring Diagrams: I M-e218 

TAG NO: 
Spec Nol 40 9100 Line I Vessel Number. I LLW-180-SS150 <-

Asset No: P&ID: I D-eD16 Line ID: 2.07" I Size: 2" Schedule: I 40 <-

Sen.ice Manufacturer.I Yokogawa <-

Descriplion : 
ll<-1301 Feed pH Level Indicating Transmitter 

Model: FLXA21-0-E-O-AA.P 1-NN-A-N-LA-N-NNIUM/SCT <-

Safety Class NS Quality Assurance Lewi ML-4 <-
'" .. <-

en [ Pressure: I Units Fluid: LLW <-

~ ~ j Oper. I 45 I Design: 100 IH20Tst: 150 atm Area Classificalion: I NIA <-

wµ:: Temperature: Ambient Temperature Requirements: NIA <-

8 ~ I Min: I 75 I Normal: 125 I Max: 125 deg F Sen.ice: RO !Critical: I N/A _<-

g: 8 Flow: pH: I Units <-

Min: I NIA I Normal: 31.6 I Max: NIA gpm Min: I 6 .!Normal: l~Max: I 11 I <-

~ -
<-

Tag Name: LLW-AE-1302iss Tag: Yes Voltage: ,- 24V de <-

Type: Plug in flow Power Wiring 2-Wire Signal Type: I 4-20 mA ,_<-

Process Connection: 3/4" NPT Communication Protoc< HART Location: I Remote <-

fl Electrical Connection: VP connector Smart: I Yes Indicate: I Yes Isolate: No <-

Isothermal Point: pH 7 0:: Electrical Protection: N/A 1Temperature Category: NIA <-

I- Max Pressure Rating: 145 PSIG Max temperature: 221 deg F ~ Gas Group: NIA Enclosure Protection !Pl 6 11P2: I 6 <::; z 
w Body Material: Rvton Electrode Material: 
~ 
w Insulation Material N/A 0-ring Material: 
.-;! 
w 90% Temp resp <2min Temp Element: 

Element Diameter 0.66 In 

Element Length: 7.36 In 

Immersion Length: 0.89 In 

Manufacturer. Yokogawa 

Model: FU20-VP-T1-NPT/FPS 

- - - -

~f III Type: Adapter 

a5 Assy Length: NIA 

~ Assy Diameter. 1 in 

~ Assy Material: SS 316 0-rina Material 

~ ' Process Connection: 1 inNPT 

CJ Signal Connection: NIA 
z 

Yokogawa I= 1 Manufacturer. 
_ Model: K1547PK 
u. 

Transmitter 
FLXA21 Moclel 
-D Power Supply 

fil -E Stainless steel housing w/Epoxy coating 
-D Antiijlare LCD display 

F 
0 -AA General Purpose (non-hazardous) 
z -P1-NN 1st input PH/ORP, no 2nd Input 

-A-N 40-20mA +Hart 
-LA-N-NN English 
/UM/SCT Uniwrsal mounting kiU/SS lag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

FU20 
-VP 

T1 
NPT 

Glass :l! Ambient Temperature Comoensation: I Yes <-

NIA ~ . FactOIV Calibration: Yes <-

Pt1000 ~ Comp Algorithm: Matrix ±3% <-
1:- Conduit Connectio qty 3 M20 Gland <-

Operating Temp: -4 to 131 deg F I Humidity: I 10 to95% RH <-

Body Material: Stainless Steel <-

SS Tag: Yes <-

Accuracy: ,;0.01 pH I Calibrated Range: I -2 to 16 pH <-

<-

<-

0 Gas Group: NIA Enclosure Protection if'! NIA 11P2: I NIA <-

~ Material: Stainless Steel <-
:c 
Cl Style: Variopin <-

NIA z Sensor Connection: Cable <-

~ Conduit Connection: NIA 

~ 1 Tenninatlon Strip: No <-

~ l Manufacturer. Yokogawa <-

O ] Model: WU10-V-S-05 <-

<-

<-

Element Immersion Fittlna <-
Wide Body Sensor K1547PK MNPT316 SS Mounting Adapter f== 

<-
Variopin Connector ~ 

<-
~ 

Temperature Element (Pt) <-
~ Dome shape Model <-
~ 
;==:;; 

~ 

Primary Process Measurement Devices 
40 9100-22 (Att. 1) 

11533 



Attachment I 

pH Analyzer Instrument 
DATA SHEET NO. ! REV. 

AIT-1345 I A 

A:'COM
0 

SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

Project: RLWTF 
P.O. 

REQ. 

LLW-AIT-1345 
Hookup Drawings: I NIA Loop Wiring Diagrams: I M-0265 

TAG NO: 
Spec Noj 40 9100 Line I Vessel Number. I LLW-245-SS150 <-

Asset No: P&ID: I D-0020 Line ID: 1.61" !Size: 1.5" Schedule: I NIA <-

SenAce Manufacturer. I Yokogawa <-

Description: 
TK-1304 Inlet pH Lewi Indicating Transmitter 

Model: FLXA21-D-E-D-AA-P 1-NN-A-N-LA-N-NNIUM/SCT <-

Safety Class NS Quality Assurance Le\el ML-4 <-
- - - - <-

CJ) J Pressure: I Units Fluid: I 

~ ~ 
LLW <-

CJ) z 
CJ) 0 Oper. r 45 !Design: r 100 IH20Tst: r 150 atm Area Classification: I NIA <-

8~ Temperature: Ambient Temperature Requirements: NIA <-

Min: r 75 INonnal: r 125 I Max: 125 deg F Sel\ice: RO ICritlcal: I N/A <-a:: z 
ll. 8 Flow: pH: I Units <-

Min: L NIA INonnal: r 25.2 _ !Max: I 
NIA 

I 
gpm Min: r 6 1Nonna1: r 6.5 l~ax: r 11 J <-

~ 
<--
<-

Tag Name: LLW-AE-13451ss Tag: Yes Voltage: 24Vdc <-

Type: Plug In ftow Power Wiring 2-Wlre Signal Type: I 4-20mA <-

Process Connection: 314" NPT Communication Protoc1 HART Location: I Remote <-

Electrical Connection: VP connector Smart: I Yes Indicate: I Yes 11solate: No <-

lsolhermal Point: pH7 a:: Electrical Protection: N/A l Temperature Category: NIA _<-w 
t- Max Pressure Rating: 145 PSIG Max temperature: 221 deg F ~ Gas Group: NIA Enclosure Protection 1Pf 6 l1P2: r 6 <-z w Body Material: Ry ton Electrode Material: :a w Insulation Material N/A 0-ring Material: 
~ w 90% Temp resp <2 min Temp Element: 

Element Diameter 0.86 In 

Element Length: 7.36 In 

Immersion Length: 0.89 in 

Manufacturer. Yokogawa 

Model: FU20-VP-T1-NPT/FPS 

~ m Type: Adapter 
:a Assy Length: NIA w 
CJ) Assy Diameter. 1 in CJ) 

~ Assy Material: SS 316 0-rina Material 
::::> Process Connection: 1 inNPT CJ) 

G Signal Connection: NIA 

~ Manufacturer. Yokogawa 

- ' Model: K1547PK 
u. 

Transmitter 
FLXA21 Model 
-D Power Supply 

CJ) -E Stainless steel housing w/Epoxy coating 
w -D Anti-glare LCD display 

b -AA General Purpose (non-hazardous) 
z -P1-NN 1st input PH/ORP, no 2nd Input 

-A-N 40-20 mA +Hart 
-LA-N-NN English 
/UM/SCT Uni1ersal mounting kiU/SS tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

FU20 
-VP 

T1 
NPT 

Glass :a Ambient Temperature Compensation: I Yes <-

NIA 
CJ) 

Factory Calibration: Yes <-z 
Pt1000 ~ Comp Algorithm: Matrix ±3% <-

t- Conduit Connectio qty 3 M20 Gland <-

Operating Temp: -4 to 131 deg F I Humidity: I 10 to95% RH <-

Body Material: Stainless Steel <-

SS Tag: Yes <: 
Accuracy: ,;0.01 pH I Calibrated Range: I -2 to 16 pH <-

- ~<-

<-

0 Gas Group: NIA Enclosure Protection IPj NIA l1P2: I NIA <-

~ 
:c Material: Stainless Steel <-

G Style: Variopln <-

NIA ,~ Sensor Connection: Cable <-
t- . 
() I Conduit Connection: NIA 

~ 1 Termination Strip: 

~ ·i Manufacturer. 

() Model: 

Element 
Wide Body Sensor 
Variopin Connector 

Temperature Element (Pt) 
Dome shape Model 

No <-

Yokogawa ":. 
WU10-V-S-05 <-

<-- - -
<-

Immersion Flttlno <-
K1547PK MNPT316 SS Mounting Adapter -

<-

~ 
= <-

~ 
,;;: 
~ 
'$ 

<-

Primary Process Measurement Devices 
40 9100-23 (Att. 1) 

11534 



Attachment 1 

pH Analyzer Instrument 
DATA SHEET NO. I REV. 

AIT-1346 I A 

A.:COM. SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 
Project: RLWTF 

P.O. 

REQ. 

LLW-AIT-1346 
Hookup Drawings: I NIA Loop Wiring Diagrams: I M-6266 

~ 

TAG NO: 
Spec Nol 40 9100 Line I Vessel Number. I LLW-264-SS 150 <-

Asset No: P&ID: I D-6020 Line ID: 2.07" I Size: 2" Schedule: I 40 <-

Ser.Ace Manufacturer. I Yokogawa <-

Descriplion : 
11<-1304 Outlet pH Lewi lndicaling Transmitter 

Model: FLXA21-D-E-D-AA-P 1-NN-A-N-LA-N-NNIUMISCT <-

Safety Class NS Quality Assurance Lewi ML-4 <-
- ·- <-

en Pressure: I Units Fluid: LLW ~<-

~ ~ ' oper: I 45 jDeslgn: 100 jH20Tst: 150 aim Area Classification: I NIA <-

w i= ~ Temperature: Ambient Temperature Requirements: NIA <-

8 O ] Mln- I 75 jNormal: 125 I Max: 125 deg F Ser"lice: RO ICrilical: I NIA <-z ' g: 0 Flow: pH: I Units <-
(.) 

I jNormal: jMax: Normal: 1 .... !:. J Max: I Min: NIA 50 NIA gpm Min: 6 11 <-

<-
- - <-

Tag Name: LLW-AE-134sjss Tag: I Yes Voltage: I 24Vdc <-

• Type: Plug In ftow Power Wiring 2-Wlre Signal Type: I 4-20mA <-

Process Connection: 314" NPT Communication Protoc HART Location: I Remote <-

Electrical Connection: VP connector ' Smart: I Yes Indicate: I Yes llsolate: No <-

Isothermal Point: pH7 a:: Electrical Protection: NIA 1 Temperature Category: NIA <-

!z I Max Pressure Rating: 145 PSIG Max temperature: 221 deg F 1 1~ Gas Group: NIA Enclosure Protection IPj 6 l1P2: I 6 <-

~ ~ Body Material: Ryton Electrode Material: 

w Insulation Material NIA 0-ring Material: 
-I 
W ! 90% Temp resp <2 min Temp Element: 

• Element Diameter 0.86 in 

Element Length: 7.36 In 

Immersion Length: 0.89 In 

Manufacturer: Yokogawa 

Model: FU20-VP-T1-NPTIFPS 

- -
~ r . 
1X1 Type: Adapter 

05 J Assy Length: NIA 
en Assy Diameter: 1 In en 
~ Assy Material: SS 316 0-rina Material 
:::> Process Connection: 1 inNPT en 
(!) Signal Connection: NIA 
z 

Manufacturer: Yokogawa 

~ Model; K1547PK u::: 

-
Transmitter 

FLXA21 Model 
-D Power Supply 

en -E Stainless steel housing w/Epoxy coating 
w -D Anti-glare LCD display 

b -AA General Purpose (non-hazardous) 
z -P1-NN 1st input P 1-1/0RP, no 2nd input 

-A-N 40-20 mA +Hart 
-LA-N-NN English 
IUMISCT Uniwrsal mounting kiUISS tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

FU20 
-VP 

T1 
NPT 

Glass ~ Ambient Temperature Compensation: I Yes <-
en NIA z FactOIV Calibration: Yes : 

Pt1000 ~ Comp Algorithm: Matrix ±3% <-
f- Conduit Connectio qty 3 M20 Gland <-

Operating Temp: -4 to 131 deg F I Humidity: I 10 to95% RH <-

Body Material: Stainless Steel <-

SS Tag: Yes <-

Accuracy: s().01 pH J Calibrated Range: I -2 to 16 pH <-- <--
<-

0 .J Gas Group: NIA Enclosure Protection IP! NIA l1P2: I NIA <-

~ ! Material: Stainless Steel <-

(!) Style: Variopin <-

NIA ~ I Sensor Connection: Cable <-

b ! Conduit Connection: NIA 
w 
z Termination Strip: No <-
z 

Manufacturer. Yokogawa <-0 
0 Model: WU10-V-S-05 <-;;z - - -·-

<-

Element Immersion Flttlna <-
Wide Body Sensor K1547PK MNPT316 SS Mounting Adapter ~ 

<-
Variopln Connector == <-

~ 
Temperature Element (Pt) <-
Dome shape Model = <-

,,.,-= 

~ 

:=;: 
~ 

- -· - .~ 

Primary Process Measurement Devices 
40 9100-24 (Att. 1) 

115~5 



Attachment I 

pH Analyzer Instrument 
DATA SHEET NO. I REV. 

AIT-1509 I A 

.ccoM· SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

LLW-AIT-1509 
Hookup Drawings: I NJA Loop Wiring Diagrams: I M-8375 

TAG NO: 
Spec Nol 40 9100 Line I Vessel Number. I TI<-1501 <-

Asset No: P&ID: I D-0410 Line ID: NJA jSize: N/A Schedule: I NJA <-

Sel"\Ace Manufacturer. I Yokogawa <-

Description: 
TI<-1501 pH Lei.el Indicating Transmitter 

Model: FLXA21-0-E-O-AA-P 1-NN-A-N-LA-N-NNJUM/SCT <-

Safety Class NS Quality Assurance Lei.el ML-4 <-
- - <-

Pressure: I Units Fluid: LLW 
r= 

en <-

~ ts I Oper. I 45 I Design: 100 jH20Tst: 150 aim Area Classification: I NJA <-

w i= I Temperature: Ambient Temperature Requirements: NJA ~<-

8 ~ I Mln : I 75 I Normal: 125 I Max: 125 deg F Senice: EFF !Critical: I N/A <-

Flow: pH: I Units <-8: 8 
Min: L NJA !Normal: I NJA !Max: J NJA J gpm Min: I .! ... ..JNormal: l,~JMax: 11 I <-

" 
<-

- - - - <-

LLW-AE-1509jss Tag: - ,- · ~ Tag Name: Yes Voltage: 24Vdc <-

Type: Plug in ftow Power Wiring 2-Wire Signal Type: I 4-20mA <-

Process Connection: 314" NPT Communication Protoc< HART Location: I Remote <-

Electrical Connection: VP connector Smart: I Yes Indicate: I Yes Isolate: No <-

I Isothermal Point: pH7 a:: Electrical Protection: N/A 1 Temperature Category: NJA <-
w 

~ Max Pressure Rating: 145 PSIG Max temperature: 221 deg F ~ Gas Group: NJA Enclosure Protection IPj 6 l1P2: I 6 _<-

~ I Body Material: Ry ton Electrode Material: Glass ~ Ambient Temperature Comoensatlon: I Yes <-

W • 1nsulatlon Material NIA 0-ring Material: NJA en 
Factory Calibration: Yes <-

__J z 
w 90% Temp resp < 2 min Temp Element: Pt1000 C2 Comp Algorithm: Matrix ±3% <-

Element Diameter 0.86 in I- Conduit Conneclio qty 3 M20 Gland <-

Element Length: 7.36 in Operating Temp: -4 to 131 deg F I Humidity: I 10to95% RH <-

Immersion Length: 0.69 in Body Material: Stainless Steel <-

Manufacturer. Yokogawa SS Tag: Yes <-

Model: FU20-VP-T1-NPT/FPS Accuracy: sQ.01 pH I Calibrated Range: I -2to16pH <-

<-- -
<-

~ m Type: K1523DD Mounting Adapter for FD 40 Assembly 0 Gas Group: NJA Enclosure Protection lpt NJA l1P2: I NJA <-

L5 ::!: Assy Length: 1.5 meter Material: Stainless Steel <-w :x: en Assy Diameter. 2 in C) Style: Junction Box <-en 
~ Assy Material: PVC 0-ring Material Silicon Rubber ~ 

1 Sensor Connection: WU10-V-S-04 Sensor I WF10-05-F Connector Cable <-

b Conduit Connection: ~ Process Connection: DNBO Flange 

C) ' Signal Connection: NJA 
z 

Manufacturer. Yokogawa != Model: F D40V2B-15-F2*B/PH5 u: 

Transmitter 
FLXA21 Model 
-D Power Supply 
-E Stainless steel housing w/Epoxy coaling fil -D Anti.glare LCD display 

b -AA General Purpose (non-hazardous) 
z -P1-NN 1st input PH/ORP, no 2nd input 

-A-N 40-20 mA +Hart 
-LA-N-NN English 
/UM/SCT Uniwrsal mounting kiU/SS tag 

F 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

FU20 
-VP 

T1 
NPT 

w 
z Termination Strip: 
z 

Manufacturer. 0 
(.) Model: 

Element 
Wide Body Sensor 
Variopin Connector 

Temperature Element (Pt) 
Dome shape Model 

NJA 

No <-

Yokogawa <-

BA 10 Junction Box <-
~ 

<-

<-

Immersion Fittlna <-
K1523DD Mounting Adapter for FD 40 Assembly r= 

<-
FD40V2B Immersion Fitting, PVC :......... 

-15 Length in decimeters <-
"'="' 

-F2*B Flange, PVC, ANSI 2" 150ibs, Style B <-
/PH5 Protection Hose for 5.5m cable -

<-
p 

Cable and Junction Box -4 meter Sensor Cable I 5 meter connector cable I'== 
<-- = 

Primary Process Measurement Devices 
40 9100-25 (Att. 1) 

:1 :1S36 



Attachment 1 

DATA SHEET NO. 
pH Analyzer Instrument 

I REV. 

AIT-1529 I A 

SHEET OF DA1E 

NO. BY DA1E REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

Project: RLWTF 
P.O. 

REQ. 

I Hookup Drawings: 
LLW-AIT-1529 TAG NO: 

NIA Loop Wiring Diagrams: I M-6385 

Spec Nol 409100 Line I Vessel Number. I TK-1502 <-

Asset No: P&ID: I D-6411 Line ID: NIA !Size: N/A Schedule: I NIA <-

Sen.ice 
Description: TK-1502 pH Lewi Indicating Transmitter 

Manufacturer. I Yokogawa 

Model: FLXA21-D-E-D-AA-P 1-NN-A-N-LA-N-NNIUM/SCT 

<-

<-

Safety Class NS Quality Assurance Lewi ML-4 <-

<-

en I Pressure: j Units Fluid: I LLW <-

~ ~ l oper. I 45 I Design: 100 IH20Tst: 

8~ Temperature: 

0:: z Min: I 75 I Normal: 125 I Max: 

a.. 8 Flow: 

Min: I NIA !Normal: l~A LMax: 

150 

<-

aim Area Classification: I NIA 

Ambient Temperature Requirements: NIA 

125 deg F Sel'.ice: EFF !Critical: I N/A 

pH: I Units 

NIA gpm Min: L_~JNorma1: 1 6.5 Max: 11 I 

<-

<-

<-
- - - -

Tag Name: LLW-AE-1529 SS Tag: I Yes Voltage: 1 24V de 

Type: Plug inflow Power Wiring 2-Wlre Signal Type: I 4 - 20mA <-

I Process Connection: 314" NPT Communication Protoc< HART Location: I Remote <-

Electrical Connection: VP connector Smart: I Yes Indicate: I Yes Isolate: No <-

Isothermal Point: pH7 0:: w Electrical Protection: N/A lTemperature Category: NIA <-
p Max Pressure Rating: 145 PSIG Max temperature: 221 deg F I= z Gas Group: NIA Enclosure Protection 1pt 6 l1P2: I 6 <-

w Body Material: Ry ton Electrode Material: Glass 5E :E en w Insulation Material N/A 0-ring Material: NIA z ;;::f 
w 90% Temp resp <2 min Temp Element: Pt1000 ~ 

Ambient Temperature Comoensation: I Yes <-

FactOIY Calibration: Yes <-

Comp Algorithm: Matrix ±3% <-

Element Diameter 0.86 in I- Conduit Connectio qty 3 M20 Gland <-

Element Length: 7.36 in Operating Temp: -4 to 131 deg F I Humidity: I 10 to 95% RH <-

Immersion Length: O.B9in Body Material: Stainless Steel <-

Manufacturer. Yokogawa SS Tag: Yes <-

I.Model: FU20-VP-T1-NPT/FPS Accuracy: ,;0.01 pH [Calibrated Range: I -2 to 16 pH <-

<-I 

<-.-~ 
CO Type: K1523DD Mounting Adapter for FD 40 Assembly 2 Gas Group: NIA Enclosure Protection IPI NIA l1P2: I NIA <-

1.5 meter Ul Material: Stainless Steel <-
:!: ~~~~~~~-+-~~~~~~~~~~~~~~~--+~~ 

2 In Cl Style: Junction Box <-

iti ' Assy Length: 

~ • Assy Diameter. 

£a Assy Material: PVC 0-rina Material 

DNBO Flange 

Silicon Rubber ~ j Sensor Connection: 

t) Conduit Connection: 

~ Termination Strip: 

~ Manufacturer. 

WU10-V-S--04 Sensor I WF10-05-F Connector Cable <

NIA ~ .I Process Connection: 

Cl 1 Signal Connection: 
z 
~ Manufacturer. 

ii: Model: 

NIA 

Yokogawa 

FD40V28-15-F2*B/PH5 --
Transmitter 

FLXA21 Model 
-D Power Supply 

en -E Stainless steel housing w/Epoxy coating 
w -D Anti.glare LCD display 

b -AA General Purpose (non-hazardous) 
z -P1-NN 1st input PH/ORP, no 2nd input 

-A-N 40-20 mA +Hart 
-LA-N-NN English 
/UM/SCT Uniwrsal mounting kiU/SS tag 

•E 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

FU20 
-VP 

T1 
NPT 

CJ Model: 

Element 
Wide Body Sensor 
Variopin Connector 

Temperature Element (Pl) 
Dome shape Model 

No 

Yokogawa 

BA10 Junction Box 

Immersion Flttino 
K1523DD Mounting Adapter for FD 40 Assembly 
FD40V28 Immersion Filling, PVC 
-15 Length in decimeters 
-F2*B Flange, PVC, ANSI 2" 150ibs, Style B 
/PH5 Protection Hose for 5.5m cable 

Cable and Junction Box 
4 meter Sensor Cable I 5 meter connector cable 

<-

<-

<
,,,.: 

<-

<-

<-

= 
~ 

<
~ 
<-

="" <-

= 
I~ 

Primary Process Measurement Devices 
40 9100-26 (Att. 1) 
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Attachment 1 

Analyzer Instrument 
DATA SHEET NO. I REV. 

CIT-1301 I A 

A.:COMD Conductivity SHEET OF DATE 

NO. BY DATE REVISION 1 1 01-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

LLW-CIT-1301 
Hookup Drawings: I NIA Loop Wiring Diagrams: I M-<i216 

TAG NO: 
Spec Nol 40 9100 Line I Vessel Number. I TK-1301 <-

Asset No: P&ID: I D-<ia16 Line ID: NIA !Size: N/A Schedule: I NIA <-

Sen.ice Manufacturer. I Yokogawa <-

Description: 
Conductil.ity In RO pH Adjustment Tank 1301 

Model: FLXA21-D-E-D-AA-C5-NN-A-N-LA-N-NNIUM/SCT <-

Safety Class NS Quality Assurance Lewi ML-4 <-
- <-

en ' Pressure: r Units Fluid: I LLW <.. 
en z 
en o Oper: I NIA !Design: r 1 IH20Tst: NIA aim Area Classification: I NIA <-

w i= Temperature: Ambient Temperature Requirements: NIA <-

8 0 ' Min- I NIA INonnal: 75 !Max: 125 deg F Sen.ice: TK-1301 !Critical: I N/A <-z . 

g: 8 I Min: 
Flow: pH: I Units <-

L NIA _INonnal:j NIA !!"1ax: I NIA I ~ Min: J 7 jNonnal: r 7.5 I Max: r 11 I <-;;,, 
<-

-- --
<-

TagName: LLW-AE-1301 SS Tag: Yes Voltage: 
~ 

24V de <-

Type: lnductiw Conductil.ity Power Wiring Loop Signal Type: I 4-20mA <-

Process Connection: 2" screw~n coupling Communication Protoc< HART Location: I Remote <-

Electrical Connection: VP connector Smart: I Yes Indicate: I Yes Isolate: No <-

Isothermal Point: NIA a:: Electrical Protection: N/A 1Temperature Category: NIA <-

t- Max Pres sure Rating: 300 PSIG Max temperature: 270 deg F ~ Gas Group: NIA Enclosure Protection IPf'" 6 l1P2: r 6 <-z w Body Matertal : PVC Electrode Material: Victrex PEEK :E Ambient Temperature Comoensatlon: I Yes <-
:E en 
~ 1 lnsulatlon Material N/A 0-ling Material: Vi ton z Factorv Calibration: Yes <-

W 90% Temp resp < 5 min Temp Element: Pt1000 ~ Comp Algorithm: Matrix ±3% <-

Element Diameter 1.85 In I"- Conduit Connectio qty 3 M20 Gland <-

Element Length: 7.16 in Operating Temp: -4 to 131 deg F I Humidity: I 10 to95% RH <-

~ Immersion Length: 4.88 In Body Matertal: Stainless Steel <-

Manufacturer. Yokogawa SS Tag: Yes <-

Model: ISC40G-GG-T1-05 Accuracy: ,;0.01 pH , I Calibrated Range: I -2to 16pH <-- <-

~ 
<-

"" CO Type: Immersion Fitting ~ Gas ~roup: NIA Enclosure Protection IPj NIA l1P2: I NIA <-

[fl Assy Length: NIA ::C ; Matenal: Stainless Steel <-

~ I Assy Diameter. 1.97 in (!) Style: Junction Box <-

ii!i Assy Material: PVC-C 0-ling Material Vi ton ~ Sensor Connection: WF 10-05-F Connector Cable <-
::::> Process Connection: AISI 316SS 2" 150 lbs Q J Conduit Connection: NIA en 
(!) Signal Connection: NIA ~ Termination Strip: No <-
z 

Manufacturer. Yokogawa i5 Manufacturer. Yokogawa <-

~ Model: ISC40FD-V-15-SFA U~el: BA 1 O Junction Box <-u:: -
<-

<-
i--

Transmitter Element Immersion Flttlno <-
FLXA21 Model ISC40G General Purpose Conductil.ity Sensor ISC40FD Immersion Fitting l'""Z 
-D Power Supply 

fa -E Stainless steel housing w/Epoxy coating 
-D Antl~lare LCD display 

b -AA General Purpose (non-hazardous) 
z -CS-NN 1st Input Conducth.;ty, no 2nd input 

-A-N 40-20 mA +Hart 
-LA-N-NN English 
/UM/SCT Unlwrsal mounting kiV/SS tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-GG 
T1 
-05 

Glass filled PEEK, general model -V Material PVC-C ~ Temperature Element (Pt) -15 Probe Length 1.5 Meters ~ 
Cable Length, 5 Meter -SFA AISl316 SS 2" Flange <-:= 

<-
~ 

Cable and Junction Box -
4 meter Sensor Cable I 5 meter connector cable 

~ 
<-

Primary Process Measurement Devices 
40 9100-27 (Att. 1) 
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Attachment 1 

Analyzer Instrument 
DATA SHEET NO. I REV. 

CIT-1343 I A 

Aa'COM. Conductivity SHEET OF DATE 

NO. BY DATE REVISION 1 1 01-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

Project: RLWTF 
P.O. 

REQ. 

LLW-CIT-1343 
Hookup Drawings: I NIA Loop Wirtng Diagrams: I M-6263 l~ !k TAG NO: 
Spec Noj 40 9100 Line I Vessel Number. I TI<-1304 1 • <-

Asset No: P&ID: I D-6020 Line ID: NIA I Size: N/A Schedule: I NIA <-

Ser.ice Manufacturer.I Yokogawa <-

Descrtption: 
RO Permeate Holding Tank 1304 

Model: FLXA21-D-E-D-AA-C5-NN-A-N-LA-N-NNIUM/SCT <-

Safety Class NS Quality Assurance Lewi ML-4 <-

<-

·1 I 
='= 

en - Pressure: Units Fluid: LLW <-

en z 0 eno • per. I NIA I Design: 1 IH20Tst: NIA atm Area Classification: I NIA <-

w p- Temperature: Ambient Temperature Requirements: NIA <-

8 O I Min· I NIA !Normal: f 75 I Max: 125 deg F Ser.ice: TI<-1304 ICrttical: I N/A <-z . g: o I Flow: pH: I Units <-
(.) 

! I Normal: /Max: Normal: r ~I Max: I Min: NIA NIA NIA NIA Min: 6 8 <-

<-
- - ~<-

LLW-AE-1343jss Tag: I -1 ~ ~ 
Tag Name: Yes Voltage: 24V de <-

Type: lnductiw Conducti\ity _ Power Wlrtng Loop 1Slgnal Type: I 4 -20mA <-

Process Connection: 2" screw-in coupling Communication Protoc< HART Location: I Remote <-

Electrtcal Connection: VP connector Smart: I Yes Indicate: I Yes Isolate: No <-

Isothermal Point: NIA a:: 
w Electrtcal Protection: N/A 1Temperature Category: NIA <-

I- Max Pres sure Rating: 300 PSIG Max temperature: 270 deg F ~ Gas Group: NIA Enclosure Protection IPf 6 l1P2: r 6 <-z w Body Matertal: PVC Electrode Matertai Victrex PEEK :E I Ambient Temperature Compensation: I Yes <-
~ en w insulation Matertat N/A 0-ring Matertal: Vi ton z Factoiv Calibration: Yes <-
...J w 90% Temp resp < 5 min Temp Element: Pt1000 ~ Comp Algortthm: Matrtx ±3% <-

Element Diameter 1.85 in I- Conduit Connectio qty 3 M20 Gland <-

Element Length: 7.16 in Operating Temp: -4 to 131 deg F !Humidity: I 10 to95% RH <-

Immersion Length: 4.88 in Body Matertal: Stainless Steel <-

Manufacturer. Yokogawa SS Tag: Yes <-

Model: ISC40G-GG-T1--05 ! Accuracy: s{l.01 pH I Calibrated Range: J__: to 16 pH <-
=" <-

~ 
<-

co Type: immersion Fitting 0 Gas Group: NIA Enclosure Protection IPj NIA liP2: I NIA <-
~ Assy Length: NIA ~ Matertal: Stainless Steel <-w :r: 
~ Assy Diameter. 1.97 in (!) Style: Junction Box <-

(i5 ~ Assy Matertal: PVC-C 0-rina Matertal Vi ton z Sensor Connection: WU10-V-S--04 Sensor I WF10--05-F Connector Cable <-

::::> i= 
Conduit Connection: Cl) Process Connection: AISI 316SS 2" 150 lbs (.) NIA 

w 
(!) Signal Connection: NIA z Termination Strtp: No <-
z 

Yokogawa 
z 

Manufacturer. Yokogawa f: , Manufacturer. 0 <-

- Model: ISC40FD-V-15-SFA (.) Model: BA 1 O Junction Box <-
u.. ,.......... 

<-- - - ·- - - --
<-

Transmitter Element Immersion Fittlna <-
FLXA21 Model ISC40G General Purpose Conducti\ity Sensor ISC40FD Immersion Fitting = <-
-D Power Supply 

Cl) -E Stainless steel housing w/Epoxy coating 
w -D Antlijlare LCD display 

b -AA General Purpose (non-hazardous) 
z -C5-NN 1st input Conducti\ity, no 2nd input 

-A-N 40-20 mA +Hart 
-LA-N-NN English 
/UM/SCT Uniwrsal mounting kiU/SS tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-GG 
T1 
--05 

Glass filled PEEK, general model -V Matertai PVC-C = 
Temperature Element (Pl) -15 Probe Length 1.5 Meters <-

'=" 
Cable Length, 5 Meter -SFA AISl316 SS 2" Flange <-

.--
<-

!i"= 
Cable and Junction Box 

4 meter Sensor Cable I 5 meter connector cable 

Fz1 
~ 

Primary Process Measurement Devices 
40 9100-28 (Att. 1) 
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Attachment 1 

Analyzer Instrument 
ll<\TA Sl-EETNO. I REV. 

CIT-1527 I A 

AECOM. Conductivity Sl-EET OF ll<\lE 

NO. BY DAlE REVISION 1 1 01-17-13 

BY a--IK:O FROG. I APffi 

NCC AfvE I 

Project RLWTF 
P.O. 

RED. 

TAG NO: LLW-CIT -1527 
1-bokup 0-awlngs : I 1'/IA Loop Wiring Diagrams: I M-6397 

Spec N:>:I 40 9100 Line /Vessel flllrrber: I LLW-303-SS150 <;. 

Asset N:>: P&JD: I D-6412 Line ID: 3.07" Size: 3" Schedule: r 40 <;. 

Service Manufacturer.I Yokogawa <;. 

Description: 
Bfluent Recirculation I Discharge 

Model: FLXA21-D-&D-AA-C5-Nll-A-N-LA-N-llN'LM'SGf <;. 

Safety Oass NS Quaity Assurance Level M.-4 <;. 

- - - ·- <;. 

A-es sure: I l.klits Fklld: LLW <;. 

en en z Oper: I NIA !Design: r 1 IHlOTst NIA atm Area ClassifJCation: I 1'/IA <;. 

en o 
Wj:: Terrperature: Arrblent Terrperature Requirements: NIA <;. 

8 ~ I Mn: I NIA I N:>rrnal: r 75 IMax: 125 deg F Service: B'F 1a-itica1: I 1'/IA <;. 

ix: o I Flow : Conductivity I Lhits <;. a. CJ 
Mn: I NIA INonrai: NIA !Max: I NIA NIA Mn: r 0 N:>rmal: r 5 !Max: r. 50 I mS/m <;. -<;. 

I <;. 

Tag Name: LLW-e&1521lssTag: Yes Voltage: 24Vdc <;. 

Type: nductive Conductivity AlW er Wring: Loop 1 Signal Type: I 4-20 mA <;. 

A-ocess Connection: 2" screw-ii coupling Comnmlcation A-otocol HART Location: I Rermte <;. 

Bectrical Connection: VP connector Smert: I Yes Indicate: I Yes lisolate: N:l <;. 

lsothermel Rlilt 1'/IA ix: Bectrlcal A-election: 1'/IA 1 Terrperature Category: NIA <;. 

w 
Enclosure A-election IP1 r llP'l: r !z Max A-essure Rating: 300 PSIG Max terrperature: 270deg F ~ I Gas Group: NIA 6 6 <;. 

w Body Material: PJC Bectrode Material: Victrex PEE< :il Arrbient Terroerature Cormensation: I Yes <;. 

::E 
w nsulation Material NIA 0-ring Materiat Viton en Factory Calibration: Yes <;. 
_J z 
w 90% Terrp resp <5rrin Terrp Bement: Pt1000 ~ I Corrp Algorithm: Matrix ±3% <;. 

Bement Clameter 1.65in I- Conduit Connectior qty 3 M20 Gland <;. 

Bement Length: 7.16in Operating Terrp: -4 to 131 deg F 11-lJrricflly: I 10to95% RH <;. 

l'Tmersion Length: 4.BBin Body Material: Stainless Steel <;. 

Manufacturer: Yokogawa SS Tag: Yes <;. 

Model: ISC40G-G& T1-05 Accuracy: ,;O.D1 pH I Calibrated Range: I -2to 16pH <;. ,__ 
<;. 

'.'.:i - - <;. 

·-
Type: Flow Fitting 

l 
I Ill 1: <-ID 1: 

:iE -Assy Length: 7 .3 in (w I 5 in flow offset) <;. 
w 1'2NPT l1 501 ....._ 
en Assy Diameter: 3.54in -- 1 <;. 
en !:'. -<( Assy Material: SS 0-ring Material Won I! <;. 
ID "' :::i A-ocess Connection: 1/2 in FJIPf I !;; -en 

I 1 ....._ 
Cl Signal Connection: 1'/IA <;. 

z 
112 NPl (1501 # t:c;; 27(1.06) -~ 

Manufacturer: Yokogawa <;. 

(2.83.:J -
u::: Model: ISC40FF-S-NMS/M i...-090{3.54) <;. - - ·- - <;. 

<;. 

Transmitter Bement Flow Fitting <;. 

FLXA21 Model ISC40G General P\Jrpose Conductivity Sensor ISC40FF Flow Fitting Subasserrbly -<;. 

-0 Amer Supply -GG Glass filled PEE<, general rmdel -S AISI 316 Stainless Steel -<;. 
-E Stainless steel housing w /Epoxy coating T1 Terrperature Bement (Pt) -A NPT ....._ 

en -0 Anti-glare LCD display -03 Cable Length, 3 Meter IMS \/\al/pipe for SSI Flow Fitting -AA 
<;. 

w -I- General P\Jrpose (non-hazardous) /M Material Certificate 3.1 EN 10024 <;. 

0 -z -C5-NN 1st input Conductivity, no 2nd input for wetted metal parts only <;. 

-A-N 40--20 mA +Hart -
<;. 

-LA-N-NN English Cable and Junction Box -
<;. 

/Uv\/SGf l.kliversal rrounting kill/SS tag 4 meter Sensor Cable I 5 meter connector cable -<;. 

-
~ -

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

Flow Instrument 
DA TA Sl-EET NO. I REV. 

R-5010 I A 

AS'COM. Rotameter Sl-EET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D FROC. I APPR. 

NCC AM: I 
Project RLWTF 

P.O. 
REQ_ 

FAC-Fl-5010 
1-k>okup Draw ilgs: !'VA Loop \Mring Diagram I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel l'llrrber: I !'VA 

Assetl'b: P&IO: I P-6007 UneD: I !Size: 3/8 in Schedule: Tubilg <-

Service ManUfacturer: Brooks <-
CAM 5010 exhaust 

Description: Mldet I 1358F-1A4GC2B1C <-

Safety Level: I NS Quaity Level: I ML-4 <-

<-
'----' 

Cl) Fluid: l Ai" Liq lid: Lhits: Vapor. Lhits: Differential: Lhits: ,, <-
z 

Fluid State A-esent: I !'VA Mn: NIA !'VA Uhr NIA !'VA 0 <-
i= Fla.v: 

Corrpressiblfity (Z): I NIA l.hits: l'brrrel (Operating) NIA 4500 NIA <-
i5 

Terrperature @ Operating: r deg F Max (Ful Scale): = z 75 NIA 6300 NIA <-
0 =-u A-essure @ Operating: r 11.7 In Hg SG'Denslty @ Operating: Air !'VA <-

~ • Vapor A-essure: !'VA Viscosity @ Operating: Air !'VA ~ 
w Base A-essure: !'VA Specific Heat Ratio (C•/o): !'VA 1% Saids: I !'VA <-

8 Base Terrperature: !'VA Steam % Quality or •Superheat I NIA I Ape Material: I !'VA <-a:: , ___ 
a.. ; Flange Material: NIA I Flange Rating:! NIA <-

~ 

<--
Tube Material: Boroslicate Glass Float Material: 316 SS Valve Location: Inlet !Valve Size: I !'VA ; 
A-ocess Conn: 3/8" Jll'T Tube packilg Viton I I <-

4 
A-ocess Conn Material: 316 Stainless Steel <-

a:: 1-k>kler Material: 316 Stainless Steel w :¥ 
w ~ ~ I- Scale Range: 3.4 scfm Rangeabilty: 10:1 w ~ ~ ::E Rated Accuracy: ± 10% (ful scale) Mater Length: 75mn 

Max Terrp: 250deg F Max A-ess: 200 psig ~ 
Frtting Material: 316 SS 0-ring Material: Vlton "'Z 
SS Tag: Yes M:>unting: Panel Install ~ 

~ - -- -
<-

1358F-1A4GC2B1C <-

1358F - Size 8 SHO-RA TE •so• Flow Indicator !== 

1 - lUIE: R-8M-75-1 (Cut-Off) '=' 
A - FLOAT(316 STANLESS STEB.): 8-RV-8 ~ 

4 - SCALE TYPE/ SDEPLATEARRANGEJ\M31/T: Stainless Steel Detachable Scale M:>unted to Right Side Plate """" 
G - SCALE INSCRPTION: Special Calibration, 10% Fun Scale Air ~ 

Cl) c - lUBE PACKING AND 0-RING MA. TERIALS FOR l'ETER/V ALVE: Viton Tube Packilg, Vtton 0-rilg ? 
w 

2 - FITTING AND ADAPTER MA. TERIAL I PROCESS COl\NECTION SIZE AJIO TYPE: 3/8• NPr Connection, 316 Stainless Steel Frtting and Adapter =-I-
0 

B - VALVE CONRGURATION: Standard Stainless Steel Needle Valve on Inlet ~ z =-1 - CONJIECTlON ORIENTA TlON: Inlet Port Back, Outlet Port Back 

c - ACCESSORIES: Stailless Steel Side Rates !;;=::; 

Filter 1-k>kler: F&J M:>del FJ-46P - llarreter: 47 ITITI Connection: 3/8" FPT ~ 

Critical Flow Venturi: Flow System; Part l'b. SN-06-Jll'T-O.XXX-SS - 318" MNPr Hex Body, === 
~ 

-
"""" 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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40 9100-30 (Att. 1) 
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Attachment 1 

OA.TA St-EErNO. I REV. 
Flow Instrument Fl-5011 I A 

AECOM. Rotameter St-EEr OF OATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC At.E I 

Project RLWTF 
P.O. 

RED. 

FAC-Fl-5011 
Hoolo.Jp Drawings: flVA Loop \Mring Diagram I flVA' <.. 

TAG NO: 
Spec: I 28 3233 Lile I Vessel l'l!rriler: I NIA 

Asset fib: R!.D: I fl.6007 Lile ID: I I Size: 3/8 i1 Schedule: Tubilg <.. 

Service Manufacturer: Brooks <.. 
CAM 5011 exhaust 

Description: M:ldel: I 1358F-1A4GC2B1C <.. 

Safety Levet I NS Quaity Level: I ML-4 <.. 

- <.. -en Fluid: I Air Liquid: Units: Vapor: Units: Differential: Units: <.. 
z 

Fluid State A"esent I 0 NIA Mn: flVA NIA Vhr flVA flVA <.. 

E Compressibility (Z): I Flow: 
flVA Units: Norrral (Operating) NIA 4500 flVA <.. 

"' -z ' Temperature @ Operati'lg: r 75 deg F Max (Ful Scale): NIA 6300 NIA <.. 

8 A"essure@ Operating: r -11.7 in Hg SG/Density @ Operating: Ai" flVA <.. 

en Vapor A"essure: flVA Viscosity @ Operating: Ai" flVA -<.. en -
w Base A"essure: flVA Specific Heat Ratio (C•/c): flVA I'*' Solids: I flVA <.. 

8 Base Temperature: flVA Steam % Quality or •Superheat: I flVA I Ape Material: I flVA <.. 
0:: 
ll.. Range Materiat flVA I Flange Rating:! NIA <.. 

-= 
<.. 

<.. 

Tube Material: Boroslicate Glass Roat Material: 316 SS Valve Location: hlet I Valve Size: I flVA <.. 

A"ocess Conn: 3/8" NPf Tube packi'lg Vrton I I <.. I 

A"ocess Conn Material: 316 Stailless Steel <.. -0:: Holder Material: 316 $tailless Steel w <.. 
w ~ -f- Scale Range: 3.4 scfm Rangeabllity: 10:1 <.. w ~ 

~ 

::!: Rated Accuracy: ± 10% (full scale) Meter Length: 75mm <.. -Max Temp: 250 deg F Max A"ess: 200 psig <.. 

-Frtting Material: 316SS 0-ring Material: Vrton <.. -SS Tag: Yes Mounting: Panel Install <.. -- <.. - -
<.. 

1358F-1A4GC2B1C <.. 

1358F - Size8SHO-RATE"50"Flow hdicator --1 - 1UBE: R-8M-75-1 (Cut-Off) 

A - FLOAT (316 STAINLESS STEB.): 8-R\/-8 -
4 - SCALElYPE/ SIDEPLATEARRANGEM:NT: Stainless Steel Detachable Scale Mounted to ~hi Side Aate -
G - SCALE NSCRIPllON: Special Caibration, 10% Full Scale Air -
c - TUBE PACKING AND 0-RNG MATERIALS FOR METER I VALVE: Won Tube Packing, Viton 0-ring -en 

~ - FITTlllG AND ADAPTER Mii. TERIAL/ PROCESS CONflECTION SIZE AND lYPE: 3/8" NPf Connection, 316 Stailless Steel Filing and Adapter 
....__ 

2 
0 

B - VALVE COllFIG~ TION: Standard Stailless Steel Needle Valve on Inlet -~ 
1 - COl\llECllON ORe/T A TION: hlet Port Back, Outlet Port Back 

....__ 

c - ACCESSORES: Stainless Steel Side Aates -....__ 
Riter Holder: F&J Model FJ-46P - Diarreter: 47 mn; Connection: 318" FPf 

Critical Row Venturi: Flow Systems Part fib. SN-06-NPT-O.XXX-SS - 318'' MNPT Hex Body, ----

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Process Measurement Devices 
40 9100-31 (Att. 1) 
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Attachment 1 

Ill'. TA Sl-EEf NO. I REV. 
Flow Instrument Fl-5012 I A 

AECOM. Rotameter Sl-EEf OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY Cl-l<'D PROC. I APPR. 

NCC Al'.E I 

Project RLWTF 
P.O. 

REQ. 

FAC-Fl-5012 
1-bolOJp Draw in gs: NIA Loop IMring ClagrBllt I NIA' <-

TAG NO: 
Spec: I 28 3233 Lile I Vessel lllln1>er: I NIA 

Assetlltl: P&D: I P-6007 Lile ID: I I Size: 3/8 il Schedule: Tubilg <-

Service Manufacturer: Brooks <-
CAM 5012 exhaust 

Description: M:>del: I 1358F-1A4GC2B1C <-

Safety Levet I NS Quaily Level: I ML-4 <-
- <-

~ .- -
C/l Fluid: Air Liquid: lkllts: Vapor: lklils: Clff erential: Units: <-z 
0 Fluid State A"esent: I NIA Mn: NIA NIA Vhr NIA NIA <-
F I 

Flow; 

i5 
Corrpressibility (Z): NIA lklils: Nonral (Operating) NIA 4500 NIA <-

r -z Terrperature @ Operatilg: 75 deg F Max (Ful Scale): NIA 6300 NIA <-
0 

A"essure@ Operating: r SG/Density @ Operating: 
-

() 11.7 In Hg Ai" NIA <-
C/l Vapor A"essure: NIA Viscosity@ Operating: Ai" NIA -
C/l <-g J Base A"essure: NIA Specific Heat Ratio (C•/c): NIA 1% Solids: I NIA <-

o::: Base Terrperature: NIA Steam% Quality or •Superheat: I NIA I Ape Material: I NIA <-
Q.. Flange Material: NIA Flange Rating: NIA <-

<-

<-

Tube Material: Borosilcate Glass Float Material: 316SS Valve Location: nlet I Valve Size: I NIA <-

A"ocess Conn: 3/8" NPT Tube packilg I Vlton I I <-

A"ocess Conn Material: 316 Stailless Steel <-

0::: Holder Material: 316 Stailless Steel 
,__ 

w <-w ~ 
,__ 

I- Scale Range: 3.4 scfm Rangeability: 10:1 <-w ~ -~ Rated Accuracy: ± 10% (full scale) Mater Length: 75mn <-

MaxTerrp: 250 deg F Max A"ess: 200 psig 
,__ 

<--Friling Material: 316SS O.ring Material: V~on <-

SS Tag: Yes Mounting: Panel Install 
,__ 

<--<-

<-

1358F-1A4GC2B1C <--1358F - Size 8 SHO-RA TE "50" Row ndicator -1 - TUlE: R-8M-75-1 (Cut-Off) -A - FLOAT(316 STAINLESS STEEL): 8-RV-8 
-4 - SCALE TYPE/ SIDE PLATE ARRANGEM:NT: Stainless Steel Detachable Scale Mounted to ~t Side Aate -G - SCALE NSCRIP!lON: Special Caibration, 10% Full Scale Air -

C/l c - TUlE PACKING AND 0.RNG MA lERIALS FOR METER I VALVE: Viton Tube Packing, Viton O.ring 

~ 2 - FITTNG AND ADAPTER MA lERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/8" NPr Connection, 316 Stailless Steel Friling and Adapter -
0 

B - VALVE CONFIGURATION: Standard Stailless Steel Needle Valve on Inlet -z 
1 - CONNECTION ORENT A TION: nlet Port Back, Outlet Port Back E c - ACCESSORES: Stainless Steel Side Aates 

Filter Holder: F&J Model FJ.46P - Diarreter: 47 nm; Connection: 318'' FPf 

Critical Row Venturi: Flow Systems Part lltl. SN-06-JIPl"-O.XXX-SS - 318" MNPT Hex Body, E II I -
- - -

LANL Project l.D. 100761 
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Attachment 1 

DA TA SH:ET NO. I REV. 
Flow Instrument A-5013 I A 

A:'COM. Rotameter SH:ET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY Cl-l<'D PROC. I APPR. 

NCC AM: I 

Project RLWTF 
P.O. 

RBl. 

Hookup Draw lngs: NIA Loop IMring Clagrant I NIA' <-
TAG NO: FAC-Fl-5013 Spec: I 28 3233 Lile I Vessel flllrrt>er. I NIA 

Asset !lb: A!.D: I f>.6007 Lile ID: I I Size: 3/8il Schedule: Tubilg <-

Service Manufacturer. Brooks <-
CAM 5013 exhaust 

Description: M>del: I 1358F-1A4GC2B1C <-

Safety Levet I NS Quaity Level: I ML-4 <-

<-.- - --(/) Ruid: I Air Liquid: Uiits: Vapor. Uiits: llff erential: Unis: <-
z 

Fluid State A"esent I NIA Mn: NIA NIA I/hr NIA NIA 0 <-
F Flow: 

Corrpressibiiity (Z): I NIA Uiits: Nomel (Operating) NIA 4500 NIA <-
i5 r -z Terrperature @ Operatilg: 75 deg F Max (Ful Scale): NIA 6300 NIA <-
0 -(.) A"essure@ Operating: r 11.7 in 1-1J SG/Density @ Operating: Ai" NIA <-
(/) Vapor A"essure: NIA Viscosity @ Operating: Ai" NIA -(/) 

<-
w Base A"essure: NIA Specific Heat Ratio (C•/r;): NIA 1% Solids: I NIA <-

8 Base Teflllerature: NIA Steam % Quar11y or •Superheat I NIA I Pipe Material: I NIA <-
0:: 
CL Flange Material: NIA I Flange Rating:I NIA <-- -<--

<-

Tube Material: Borosiicate Glass Float Material: 316 SS Valve Location: 111et !Valve Size: I NIA <-

A"ocess Conn: 3/8" fll'T Tube packilg I Vrton I I <--
A"ocess Conn Material: 316 Stailless Steel <--0:: Haider Material: 316 Stailless Steel w <-w ::3 -

I- Scale Range: 3.4 scfm Range ability: 10:1 <-w ~ -
~ Rated Accuracy: ± 10% (fuH scale) Meter Length: 75mn <--MaxTeflll: 250 deg F Max A"ess: 200 psig <--

Frtting Material: 316SS O.ring Material: Vrton <--
SS Tag: Yes MJunting: Panel Install <-- -<-- -

<--1358F-1A4GC2B1C <-,__ 
1358F - Size 8 St-1().RA TE "50" Flow 11dicator -1 - llJBE: R-8M-75-1 (Cut-Off) 

A - FLOAT (316 STAN.ESS STEB.): 8-RV-8 
,__ 

-4 - SCALE lYPE I SIDE PLATE ARRANGEM:NT: Stainless Steel Detachable Scale MJunted to Right Side Plate 

G - SCALE INSCRIPTION: Special Caibration, 10% Full Scale Air 
,__ 
,__ 

(/) c - 1UBEPACKNG AND O.Rf>IG llMTERIALS FOR METER/VALVE: Vkon Tube Packing, Vkon O.ring 

~ 2 - FITTNG AND ADAPTER Mo\ TERIAL I PROCESS CONNECTION SIZE ANJ lYPE: 3/8" fll'T Connection, 316 Stailless Steel Fitting and Adapter 
,__ 

0 
B - VALVE CONFIGLR4 TION: Standard Stailless Steel Needle Valve on Inlet 

..._ 
z 

1 - CONNECTION ORIENT A TION: nlet Port Back, Outiet Port Back -
c - ACCESSORES: Stainless Steel Side Plates 

,__ 

Filter Haider: F&J MJdel FJ.46P - Clarreter: 47 nm; Connection: 3M' FPT -
Critical Row Venturi: Flow Systems Part !lb. SN-06-ilPf-O.XXX-SS - 3/8'' MNPT Hex Body, 

,__ 
..._ 

I -
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Attachment 1 

REV. DATA Sl-EET NO. I Flow Instrument Fl-5014 I A 

AS'COM. Rotamatar Sl-EET OF DATE 

NO. BY DATE REVISK>N 1 1 1-17-13 

BY Cl-l<'D PROC. I APPR. 

NCC AM: I 
Project RLWTF 

P.O. 
REQ. 

FAC-Fl-5014 
1-k>okup craw ings: f\VA Loop Wring Diagram I f\VA' <-

TAG NO: 
Spec: I 28 3233 Lile I Vessel ~ntJer: I NIA 

Asset i'b: P&D: I P-6007 Lile ID: I I Size: 3/8i1 Schedule: Tubng <-

Service ManUfacturer: Brooks <-
CAM 5014 exhaust 

Description: l\fodel: I 1358F-1A4GC2B1C <-

Safety Level: I NS Quaity Level: I ML-4 <-

<-
-

(JJ Fluid: Air Liquid: Ultts: Vapor: Ulits: Cliff erentlal: Units: <-z 
0 Auld State Present: I NIA II/in: f\VA NIA I/hr f\VA f\VA <-
F= Flow: 

Corrpresslbllity (Z): I f\VA Ulits: Nomel (Operating) f\VA 4500 f\VA <-
i5 r ....... 
z Terrperature @ Operatilg: 75 deg F II/Bx (Ful Scale): f\VA 6300 f\VA <-
0 -0 Pressure@ Operating: r 11.7 In Hg SG/Density @ Operating: Ai" f\VA <-
(JJ Vapor A-assure: f\VA Viscosity @ Operating: 

....... 
(JJ Ai" f\VA <-
w Base Pressure: fll'A Specific Heat Ratio (C•/cJ: f\VA !%Solids: I f\VA <-

~ JI Base Terrperature: f\VA Steam% Quality or •Superheat: I f\VA I Ape Material: I f\VA <-
a... Range l\IBterial: f\VA I Range Rating:j f\VA <-

I=-
<-

<-

Tube Material: Borosiicate Glass Float Material: 316SS Valve Location: hie! I Valve Size: I f\VA <-

A"ocess Conn: 318" NPf Tube packilg V~on I I <--
A"ocess Conn Material: 316 $tailless Steel <--a:: I-bider Material: 316 $tailless Steel w <-w ::; -I- Scale Range: 3.4scfm RangeabUity: 10:1 <-w 

~ -:::i! Rated Accuracy: ± 10% (full scale) Meter Length: 75mm <-

II/Bx Terrp: 250 deg F II/Bx Press: 200 psig 
.......,. 

<--
Fitting Material: 316SS O.ring Material: V~on <--
SS Tag: Yes Mounting: Panel lnslall <--

<-- - - - - - <-

1358F-1A4GC2B1C <-

1358F - Size B $1-J().RATE"50" Flow hdlcator 
,___ 

1 - TUBE: R-8M-75-1 (OJI-Off) -
A - FLOAT(316 STAINLESS STEEL): 8-RV-8 -
4 - SCALE TYPE/ SIDEPLATEARRANG8v'6NT: Slainless Steel Detachable Scale Mounted to Right Side Rate -
G - SCALE NSCRIPllON: Special Caibration, 10% Full Scale Air 

....... 
c - TUBE PACKNG AND O.RNG MATERIALS FOR M:TER/ VALVE: Won Tube Packing, V~on O.ring -(JJ 

!!:! 2 - FTTTNG AND ADAPTER MATERIAL/ PROCESS COl'llECTION SIZE AND TYPE: 3/8" NPT Connection, 316 Stan less Steel Fitting and Adapter 
....... 

0 
B - VALVE CONFK3URA TK>N: Standard Stanless Steel Needle Valve on Inlet -z 
1 - COM\ECTION ORENTA TK>N: hie! Port Back, Outlet Port Back -
c - ACCESSORES: Slainless Steel Side Rates 

....... 
Riter I-bider: F&J Model F~6P - Diarreter: 47 rrrn; Connection: 3/f!' FPT 

....... 
Critical Flow Venturi: Flow Systems Part i'b. SN-06-NPf-O.XXX-SS - 3m' MNPT Hex Body, 

....... -
I 

....... 

LANL Project l.D. 100761 
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Attachment 1 

Flow Instrument 
DA TA Sl-EET NO. I RBI. 

A-5015 I A 

AE'COM. Rotameter Sl-EET OF DAlE 

NO. BY DAlE RB/ISION 1 1 1-17-13 

BY CH<'D PROC. I APPR 

NCC AM: I 
Project RLWTF 

P.O. 

RED. 

F AC-Fl-5015 
Hookup Claw ings: NIA Loop Ill.Iring !lagram I NIA' <-

TAG NO: 
Spec: I 28 3233 Lile I Vessel ~rrber: I NIA 

Asset No: Rm: I P-6007 Lile ID: I !Size: 3/8 il Schedule: Tubilg <-

Service M3nufacturer: Brooks <-
CAM 5015 exhaust 

Description: M'.ldel: I 1358F-1A4GC2B1C <-

Safety Levet I NS Quaity Level: I ML-4 <-

<-
~ .- -CIJ Auld: Air Liquid: Uilts: Vapor: Uiils: !lfferentlal: Units: <-z 

0 Auld State Present: I NIA Mn: NIA NIA L'hr NIA NIA <-
I= I 

Flow: 
Corrpressibility (Z): NIA Uiils: Nonrel (Operating) NIA 4500 NIA <-

i5 -z Terrperature @ Operati'lg: r 75 deg F Max (Ful Scale): NIA 6300 NIA <-
0 

Pressure C!l Operating: r 11.7 SG/Density C!l Operating: -0 In Hg Ai" NIA <-
CIJ Vapor Pressure: NIA Viscosity C!l Operating: Ai" NIA -CIJ <-
w Base Pressure: NIA Specific Heat Ratio (C•icJ: NIA !%Solids: I NIA <-
8 Base Terrperature: NIA Steam% Qualiy or •Superheat: I NIA I Ape Material: I NIA <-a:: 
II... Flange M3terial: NIA Flange Rating: NIA <-

<-
~ ~ -- -

<-

Tube Material: Borosiicate Glass Float Material: 316 SS Valve Location: hlet IValveSize: I NIA <-

Process Conn: 3/8" NPf Tube packtlg I Vrton I I .,. 
-

Process Conn M3terial: 316 Stailless Steel <--a:: Holder Material: 316 Stailless Steel w <-
w ~ -I- Scale Range: 3.4 scfm Rangeabirty: 10:1 <-w ~ -:E Rated Accuracy: ±10% (full scale) Meter Length: 75mm <-

-MaxTerrp: 250 deg F Max Press: 200 psig <--Frtting Material: 316 SS O.ring Material: Vrton <-
-

SS Tag: Yes MJuntlng: Panel Install <-
-

<-

<-

1358F-1A4GC2B1 C -<-

1358F - Size 8 Sl-J().RAlE"50" Flow hdicator --1 - lUBE: R-8M-75-1 (Cut-Off) 

A - FLOAT (316 STAINLESS STEB.): 8-Rl/-8 --4 - SCALE TYPE/ SIDEPLAlEARRANoo..eIT: Stainless Steel Detachable Scale Mounted to Right Side Aate 

G - SCALE NSCRIPTION: Special Caibration, 10% Full Scale Air -
CIJ c - lUBE PACKNG AND O.RNG MATERIALS FOR METER I VALVE: Won Tube Packing, Viton ().ring -
!!:! 2 - F1TTNG AND ADAPlER MATERIAL/ PROCESS CONNECTION SIZE AND TYPE: 3/8" NPf Connection. 316 Stailless Steel Frtting and Adapter -0 

B - VALVE CONFIGLR4 TION: Standard $tailless Steel Needle Valve on Inlet -z 
1 - CONNECTION ORENTA TION: hlet Port Back, Outlet Port Back -
c - ACCESSORES: Stainless Steel Side Aates -
Filter Holder: F&J MJdel F~6P - !larreter: 47 mn; Connection: 3/f!' FPr -I Critical Row Venturi: Flow Systems Part No. SN-06-NPT-O.XXX-SS - 3/Pl' MNPf Hex Body, ---

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

Flow Instrument 
DATA Sl-EETNO. I REV. 

A-5016 I A 
Rotameter Sl-EET OF DAlE AS'COM. NO. BY DAlE REVISION 1 1 1-17-13 

BY Ci-KD PROC. I APPR. 

NCC AWE I 
Project RLWTF 

P.O. 

RED. 

FAC-Fl-5016 
Hookup ll"aw lngs: NIA Loop Wring llagrarTt I NIA' <-

TAG NO: 
Spec: I 28 3233 Lile I Vessel N.mber: I NIA 

Asset No: P&D: I P.6007 Lile 10: I )Size: 318 h Schedule: Tubilg <-

Service Mmufacturer: Brooks <-
CAM 5016 exhaust Descripli>n: MJdel: I 1358F-1A4GC2B1C <-

Safety Level: I NS Quaity Level: I ML-4 <-

<-·- .,,.. 
~, 1 Auld: Air Liquid: l.hlts: Vapor: l.hils: Off erential: Units: <-
o Auld State A"esent: I NIA Mn: NIA NIA I/hr NIA NIA <=" 

Flow: I= CoiqJressibllily (Z): I NIA l.hils: Norrrel (Operating) NIA 4500 NIA <-i5 -z Terrperature @ Operamg: r 75 deg F Max (Ful Scale) : NIA 6300 NIA <-
0 

A"essure@ Operating: r 11 .7 in Hg SG/Densily @ Operating: Ar NIA = {.) <-
C/J Vapor A"essure: NIA Viscosity@ Operating: Ar NIA ~ C/J w Base A"essure: NIA Specific Heat Ratio (C•/ cJ : NIA J%Solids: I NIA <-
8 Base Terrperature. NIA - Steam% Qualfy or •Superheat: I NIA J Ape Material: I NIA <-0:: 
ll... Range Materlat flVA I Flange Rating:! NIA <-

'<=" 
<-

Tube Material: Borosiicate Glass Roat Material: 316 SS Valve Location: hie! !Valve Size: I NIA <-

A"ocess Conn: 3/8" flFT Tube packi'lg I Vrton I I <-

A"ocess Conn Material: 316 Stahless Steel <-
......... a: I-bider Material: 316 Stahless Steel w <-w 

~ -I- Scale Range: 3.4 scfm Rangeabllity: 10:1 <-w 
~ ':-;;:' ::? Rated Accuracy: ± 10% (full scale) Meter Length: 75mm 

MaxTerrp: 250 deg F Max A"ess: 200 psig """' ~ Fitting Material: 316 SS O.ring Material: Vrton <-

SS Tag: Yes Mounting: Panel Install ~ 
"'5 ,_ 
<-

1358F-1A4GC2B1C """<: 
1358F - Size 8 SHQ.RA1E"50" Flow hdicator """' .==:: 
1 - lWE: R-8M-75-1 (Cut-Off) 

A - FLOAT (316 STAIM.ESS STEEL): 8-Rl/-8 = 
4 - SCALE TYPE/ SIDE Pl.A 1E ARRANGEM:NT: Stainless Steel Detachable Scale Mounted to Right Side Rate E G - SCALE NSCRIPTION: Special Caibration, 10% Full Scale Air 

C/J c - lWE PACKING AND ().Rf'lG MATERIALS FOR ME1ER I VALVE Vlton Tube Packing, Vlton ().ring 

~ 2 - F1TTNG AND ADAPTER MA TffilAL I PROCESS COf'llECTION SIZE AND TYPE: 3/8" NPT Connection, 316 Stahless Steel Fitting and Adapter 
._ 

0 z B - VALVE COllFlGl..Rb.TION: Standard Stahless Steel Needle Valve on Inlet 

1 - CCJlll>ECTION ORfNTA TION: hlet Port Back, Outlet Port Back 

c - ACCESSORES: Stainless Steel Side Rates 

Riter I-bider: F&J MJdel FJ.46P - Oarreter: 47 mn; Connection: 318" FPf 

Oitical Flow Venturi: Flow Systems Part No. SN-06-flFT-O.XXX-SS - 318" MflFT Hex Body, 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment I 

Ill'. TA St-EEf NO. I REV. 
Flow Instrument Fl-5017 I A 

Rotameter St-EEf OF DATE A:COM. NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AM: I 
Project RLWTF 

P.O. 

REQ. 

F AC-Fl-5017 
HoolOJp Drawings: flVA Loop 'Mring Diagram I flVA' <.. 

TAG NO: 
Spec: I 28 3233 Line I Vessel llklni>er. I NIA 

Asset i'b: R!,[): I P.6007 Line ID: I !Size: 3/8 In Schedule: Tubing <.. 

Service Manufacturer: Brooks <.. 
CAM 5017 exhaust 

Descriptim: M'.ldel: I 135BF-1A4GC2B1C <.. 

Safety Levet I NS Quaily Level: I M.-4 <.. 

<.. -en Fluid: Air Liquid: Units: Vapor: Units: Differential: Units: <.. 
z 
0 Fluid State A"esent: I NIA Mn: flVA NIA Vhr flVA flVA <.. 

F Flow: 
ColJllresslbilily (Z): I flVA Units: Nonrel (Operating) flVA 4500 flVA <.. 

i5 r -z TelJlleralure @ Operatilg: 75 deg F Max (Ful Scale): flVA 6300 flVA <.. 
0 

A"essure@ Operating: r 11.7 in Hg SG/Density @ Operating: Ai" flVA ~ (.) 

en -
en Vapor A"essure: flVA Viscosity @ Operating: Ai" flVA <.. 

w Base A"essure: flVA Specific Heat Ratio (C•icJ: flVA 1% Solids: I flVA <.. 

8 Base Te~ature: flVA Steam % Qualiy or •Superheat: I flVA I Ape Material: I flVA <.. n: 
a.. Flange Material: flVA I Flange Rating:I flVA <.. 

-
<.. 

<.. 

Tube Material: Borosiicate Glass Float Material: 316 SS Valve Location: Inlet !Valve Size: I flVA <.. 

A"ocess Conn: 3/8" flPJ" Tube packng Vrton I I <.. 

A"ocess Conn Material: 316 Stainless Steel <.. -n: Holder Material: 316 Stalnless Steel w <.. 
w ~ -'I- Scale Range: 3.4 scfm Rangeabllily: 10:1 <.. 
w ~ -
~ Rated Accuracy: ± 10% (full scale) Meter Length: 75mm <.. 

-= 
MaxTelJll: 250 deg F Max A"ess: 200 pslg <.. -Rtting Material: 316 SS O.ring Material: Viton <.. -
SS Tag: Yes Mounting: Panel Install <.. -<.. 

- - -- - - - - ·- - -- ·---- -- --·~ <.. 

1358F-1A4GC2B1C <.. -1358F • Size 8 SHO-RATE"50" Flow Indicator 

1 • llJBE: R-8M-75-1 (Cut-Off) --A • FLOAT (316 STAlllLESS STEB.): 8-RV-8 

4 • SCALE TY PE I SIDE Pl.A TE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to ~ht Side Aste --G • SCALE NSCRIPTION: Special Caibration, 10% Full Scale Air -en c • TIJBE PACKNG AND O.RNG MATERIALS FOR M:fER I VALVE: Vlton Tube Packing, Vlton O.ring -~ 2 • FITTNG AND ADAPTER MATERIAL/ PROCESS CONllECTION SIZEAll[) TYPE: 318" flPJ" Connection, 316 Stalnless Steel Fitting and Adapter 
0 z B • VALVE COflFIGURATION: Standard Stalnless Steel Needle Valve on Inlet 

1 • COtf\ECTION ORENT A TION: Inlet Port Back, Outlet Port Back 

c • ACCESSORES: Stainless Steel Side Aates 

Riter Holder: F&J Model F.µi5p • Diarreter: 47 rrm; Connection: 3/f!' FPr 

Critical Row Venturi: Flow Systems Part i'b. SN-06-llPf-O.XXX-SS • 3/8" M'FT"Hex Body, 

I 

LANL Project l.D. 100761 
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Attachment 1 

Flow Instrument 
DA TA Sl-EET NO. I REV. 

R-5018 I A 

A:COM. Rotameter SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY Cl-l<'D PROC. I APPR. 

NCC AWE I 
Project RLWTF 

P.O. 

RED. 

FAC-Fl-5018 
Hookup O"aw ings: NIA Loop IMring llagram I NIA' 4 

TAG NO: 
Spec: I 28 3233 Lile I Vessel !Wrrber: I NIA 

Asset No: A!.D: I fl.6007 Lile ID: I I Size: 3/8il Schedule: Tubilg 4 

Service Manufacturer: Brooks 4 
CAM 5018 exhaust 

Description: Model: I 135BF-1A4GC2B1 C 4 

Safety Level: I NS Quaity Level: I ML-4 4 

4 .- ,- -CIJ Ru id: I Air Liquid: Untts: Vapor: Unis: llff erential: Unis: 4 
z 
0 Ruid State A"esent: I NIA Mn: NIA NIA Vhr NIA NIA 4 

F Flow: 
Corll>resslbility (Z): I NIA Unis: Norrrel (Operating) NIA 4500 NIA 4 

i5 r 75 -z Terll>erature @ Operatilg: deg F Max (Ful Scale): NIA 6300 NIA 4 

0 
A"essure ® Operating: r 11.7 In Hg SG/Density @ Operating: Ai" NIA -(.) 4 

CIJ -
CIJ Vapor A"essure: NIA Viscosity@ Operating: Ai" NIA 4 

w Base A"essure: NIA Specific Heat Ratio (C•fcJ: NIA !%Solids: I NIA 4 

8 Base Terll>erature: NIA Steam % Qualiy or •Superheat: I NIA I Ape Material: I NIA 4 
0::: 
a.. Range Material: NIA I Flange Rating:! NIA 4 

-
4 -· ·-
4 

Tube Material: Borosiicate Glass Float Material: 316 SS Valve Location: illet !Valve Size: I NIA ... 
A"ocess Conn: 3/8" NPf Tube packilg I Won I ,I ... 

-
A"ocess Conn Material: 316 Stailless Steel ... -0::: H:lider Material: 316 Stailless Steel w ... 

w ::; -I- Scale Range: 3.4 scfm Rangeabiliy: 10:1 <-w ~ -::!! Rated Accuracy: ±10% (full scale) Meter Length: 75mn <--MaxTerll>: 250 deg F Max A"ess: 200 psig <--Fnting Material: 316 SS 0-ring Material: Viton <--SS Tag: Yes Mounting: Panel Install <--<-
- 4 

1358F-1A4GC2B1C -<-

1358F - Size 8 SHO-RATE"50" Row ildicator -
1 - TI.BE: R-8M-75-1 (Cut-Off) --A - FLOAT (316 STAINLESS STEB..): 8-RV-8 

4 - SCALE TYPE/ SIDE PLATEARRANGe.9/T: Stainless Steel Detachable Scale Mounted to Right Side Aate --G - SCALE NSCRiPTION: Special Caibration, 10% Full Scale Air 

c - lUBE PACKNG AND 0-RNG MA lERIALS FOR METER I VALVE: Won Tube Packing, Vtton 0-ring -CIJ 

!!:! 2 - RTTNG AND ADAPTER iW'. TERJAL/ PROCESS CONNECTION SIZE AND TYPE: 3/B" NPT Connection, 316 Stailless Steel Filling and Adapter -0 
B - VAL VE CONFk3URA TION: Standard Stailless Steel Needle Valve on Inlet -z 
1 - CONNECTION ORENTA TION: illet Port Back, Outlet Port Back -
c - ACCESSORES: Stainless Steel Side Rates --Riter H:llder: F&J Model FJ-46P - llarreter: 47 rrrn; Connection: 3/ff' FPr -cmical Row Venturi: Flow Systems Part No. SN-06-NPT-O.XXX-SS - 3/ff' MNPf Hex Body, -

-
·-- - - ,_ - - --

LANL Project l.D. 100761 
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Attachment I 

DATA Sl-EEfNO. I REV. 
Flow Instrument R-5019 I A 

A:COM. Rotameter Sl-EEf OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY Cl-l<'D PROC. I APPR 

NCC Al'.£ I 
Project RLWTF 

P.O. 

RED. 

FAC-Fl-5019 
I-bola.Ip Drawings: NIA Loop 'Mring Diagram I NIA' <-

TAG NO: 
Spec: I 28 3233 Lile I Vessel flllrrt>er: I NIA 

Assetlltl: P&D: I P.6007 Lile ID: I !Size: 3/8 il Schedule: Tubilg <-

Service 
CAM 5019 exhaust 

Mmufacturer: Brooks <-

Descripti>n: M>del: I 135BF-1A4GC2B1C <-

Safety Levet I NS Quaity Level: I M.-4 <-

<-

I -----Ul Ru id: Air Liquid: Units: Vapor: Units: Diff erentlal: Units: <-z 
0 Fluid State Present: I NIA IVin: NIA NIA Vhr NIA NIA <-

E ' Conpresslbirlly (Z): 
Row: 

I NIA Units: Norrrel (Operating) NIA 4500 NIA <-
0 r -z Tenperature C!I Operatilg: 75 deg F Max (Ful Scale): NIA 6300 NIA <-
0 -
(.) Pressure@ Operating: r 11.7 In Hg SG/Density C!I Operating: Ai' NIA <-
Ul Vapor Pressure: -
Ul NIA Viscosity @ Operating: Ai' NIA <-
w Base Pressure: NIA Specific Heat Ratio (C•/c): NIA 1% Solids: I NIA <-
8 Base Terrperatl.l'e: NIA Steam % Quality or •Superheat I NIA I Ape Material: I f'VA <-
~ 
D.. Range Material: f'VA j Range Rating:! NIA <--

<-
~ - <-

~ -
Tube Material: Borosilcate Glass Float Material: 316 SS Valve Location: Ii let I Valve Size: I NIA <-

Process Conn: 3/8" NPT Tube packilg Vrton I .I <-- -
Process Conn Material: 316 Stailless Steel <-....... 

~ Holder Material: 316 Stailless Steel w <-w 
~ -i= Scale Range: 3.4 scfm Rangeabllity: 10:1 <-w :; -::E 1 Rated Accuracy: ± 10% (full scale) Meter Length: 75mm <-

MaxTenp: 250 deg F Max Press: 200 psig -<-

Riling Material: 316SS O.ring Material: -Vrton <-

-----SS Tag: Yes IVounting: Panel Install <--<-
- ~ -- - - ---- - <-

j 135BF-1A4GC2B1C -----<-

135BF - Size8SHO-RATE"50"Row lidicator -
1 - lUBE: R-8M-75-1 (Cut-Off) -
A - FLOAT (316 STAINLESS STEB.): 8-RV-8 -
4 - SCALE TYPE/ SIDEPLATEARRANGe.ENT: Stainless Steel Detachable Scale IVounted to ~ht Side Plate --G - SCALE NSCRIPTION: Special Caibration, 10% Full Scale Air -Ul c - TUBE PACKNG AND 0.RNG MATERIALS FOR l'.ETER IV ALVE: Vtton Tube Packing, Vlton O.ring -~ 2 - FITTfllG AND ADAPTER foAATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/8" NPT Connection, 316 Stailless Steel Fitting and Adapter 

0 z B - VALVE CONFIGURATION: Standard Stailless Steel Needle Valve on Inlet 

1 - CONNECTION ORBllT A TION: Ii let Port Back, Outlet Port Back 

c - ACCESSORES: Stainless Steel Side Rates 

Filter Holder: F&J IVodel FJ-46P - Diameter: 47 mn; Connection: 318" FPr 

Critical Row Venturi: Row Systems Part lltl. SN-06-NPr-O.XXX-SS - 31B" MIPf Hex Body, 

I 
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Primary Process Measurement Devices 
40 9100-39 (Att. 1) 
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Attachment 1 

DATA Sl-EEr NO. I REV. 
Flow Instrument A-5020 I A 

A:COM. Rotameter Sl-EEr OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AWE. I 

Project RLWTF 
P.O. 

RB:I. 

F AC-Fl-5020 
Hoolo.Jp !Xaw ings: NIA Loop INlring Diagram I NIA' 4 

TAG NO: 
Spec: I 28 3233 Line I Vessel i'llrrtier: I NIA II 

Asset No: P&D: I P.6007 Lile ID: I I Size: 3/8 in Schedule: Tubing 4 

Service Mmufacturer: Brooks 4 

Description: 
Facility Air SarTlJlers 

M:>del: I 1358F-1A4GC2B1C 4 

Safety Levet I NS Quaity Level: I M.-4 4 

4 -en Auld: I Air Liquid: IJ'ltts: Vapor: IJ'lits: Differential: Units: 4 
z 

Auld State A-esent: I NIA NIA NIA I/hr NIA NIA 0 Mn: 4 

I= I 
Flow: 

Corq>ressibiflly (Z): NIA IJ'lits: Norrrel (Operating) NIA 4500 NIA 4 
Ci '-=£ z Terrperature @Operating: r 75 deg F Max (Ful Scale): NIA 6300 NIA 
0 

A-essure@ Operating: r 11.7 In Hg SG/Density @Operating: Air NIA 
~ 

() 4 
""'= en Vapor A-essure: NIA Viscosity @ Operating: Air NIA 4 en w Base A-essure: NIA : Specific Heat Ratio (C•/0): NIA I'*' Solids: I NIA 4 

8 Base Terrperature: NIA _, Steam % Quality or •Superheat: I NIA I Ape Material: I NIA 4 a:: 
D.. l Range M3terial: NIA I Range Rating:I NIA '~ 

4 

-
4 

Tube Material: Borosiicate Glass Roat Material: 316 SS Valve Location: inlet !Valve Size: I NIA 4 

A-ocess Conn: 3/8" NPT Tube packing Vtton I I 4 -
A-ocess Conn M3terial: 316 Stainless Steel 4 -a:: Holder Material: 316 Stainless Steel w 4 

w ~ ~ 

I- Scale Range: 3.4 scfm Rangeability: 10:1 4 w ~ 
~ 

::::iE Rated Accuracy: ±10% (full scale) Meter Length: 75mm 4 

• MaxTerq>: 250 deg F Max A-ess: 200 psig '""Z' 
=::: 

Fitting Material: 316 SS Q.ring Material: Vtton 4 

SS Tag: Yes Mounting: Panel Install ~ 
~ 

- - -
4 

= 1358F-1A4GC2B1C 4 

135BF - Size B SHQ.RATE"50" Row indicator ;;== 

1 - TUBE: R-BM-75-1 (Cut-Off) = 
A - FLOAT (316 STAINLESS STEEL): 8-RV-8 ~ 

4 - SCALE TYPE/ SIDEPLATEARRANGevENT: Stainless Steel Detachable Scale Mounted to Right Side Rate 
~ 

G - SCALE NSCRiPTlON: Special Caibration, 10% Full Scale Air 
~ 

=-en c - TUBE PACKING AND Q.RING MATERIALS FOR f'<ETER I VALVE: Vtton Tube Packing, Vtton Q.ring 

~ I= 
2 - FlTTNG AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/8" NPf Connection, 316 Stainless Steel Filling and Adapter 

0 
B - VALVE CONFIGl.RA TION: Standard Stainless Steel Needle Valve on Inlet -z 
1 - COlltECTION ORENTA TION: hie! Port Back, Outiet Port Back I= 

c - ACCESSORES: Stainless Steel Side Rates -,____ 
Filter Holder: F&J Model FJ.46P - Diarreter: 47 mn; Connection: 3/fJ' FPf -Crttical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.XXX-SS - 3/fJ' MllPf Hex Body, --

!"= 

LANL Project t.D. 100761 
60239831-SPEC-001, Rev. 0 
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40 9100-40 (Att. 1) 
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Attachment 1 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5021 I A 

AS'COM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 
RLWTF 

P.O. 
Project: 

REQ. 

FAC-Fl-5021 
Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel Number. J NIA 

Asset No: P&ID: I P-6006 Line ID: I Jsize: 318 in Schedule: Tubing ~<-

SenAce Manufacturer. Brooks <-

Description: 
Facility Air Samplers 

Model: I 1358F-1A4GC2B1C <-

Safety Lele!: I NS Quality Lewi: I ML-4 <-

<-
(/J - - "Z z Fluid: Air Liquid: Units: Vapor: Units: Differential: Units: 

0 Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-
F 

I 
Flow: 

Normal (Operating' i5 Compressibility (Z): NIA Units: NIA 4500 NIA <-
~ z Temperature @ Operating: I 75 deg F Max (Full Scale): NIA J 6300 NIA <-

0 I= 
(.) Pressure @ Operating: I 11.7 In Hg SG/Denslty @ Operating: Air NIA <-
(/J !== 
(/J Vapor Pressure: NIA Viscosity @ Operating: Air NIA <-
w Base Pressure; NIA Specific Heat Ratio ('•tcv): NIA 1% Solids: I NIA <-(.) 

~ Base Temperature NIA 
~·~ 

Steam % Quality or •superheat: I NIA I Pipe Material:! NIA I' <-

a. Range Material: NIA Flange Rating NIA <-
;oz 
<-- - ·- -~ 

Tube Material: Borosilicate Glass Float Material: 316SS Valw Location: Inlet IValw Size: I NIA ~<-

Process Conn: 318" NPT Tube packing L VI ton I I <-- '=-
Process Conn Material: 316 Stainless Steel <--0:: Holder Material: 316 Stainless Steel 

~ ~ 
~ Scale Range: 3.4 scfm Rangeabllity: 10:1 <--
~ I Rated Accuracy: ±10% (ti.JU scale) Meter Length: 75mm ::> <-

Max Temp; 250deg F Max Press: 200psig 
~ 

<--
I Fitting Material: 316SS 0-ring Material: VI ton <-

-
SS Tag: Yes Mounting: Panel Install <--

<-

<-

11 358F-1A4GC2B1C 
;=;' 
<-

1358F - Size 8 SHO-RATE "50" Flow Indicator """ 
1 - TUBE: R-BM-75-1 (Cut-Of!) 

~ 

A - FLOAT (316 STAINLESS STEEL): S.RV-8 
.,,.,..; 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate 
~ 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air ~ 

(/J c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring ~ 

~ 
-= 

2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 31f!' NPT Connection, 316 Stainless Steel Fitting and Adapter 

z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Valw on Inlet = 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back 
;;;;:, 

...... 
c - ACCESSORIES: Stainless Steel Side Plates 

Filter Holder. F&J Model FJ-46P - Diameter: 47 mm; Connection: 318" FPT ==" 

Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.XXX.SS - 318" MNPT Hex Body, 
'--:: 

I ""= 
I I'=: 

-

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Process Measurement Devices 
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Attachment 1 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5022 I A 

AECOM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 
RLWTF 

P.O. 
Project: 

REQ. 

FAC-Fl-5022 
Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel Number. I NIA 

Asset No: P&ID: I P-6006 Line ID: I I Size: 3/8 In Schedule: Tubing <-

Ser\ice Manufacturer. Brooks <-

Description: 
Faclllty Air Samplers 

Model: I 1358F-1MGC2B1C <-

Safety Lei.el: I NS Quality Lewi: I ML-4 <-
- - -

<-
(/) - = z Fluid: Air Liquid: Units : Vapor. Units: Differential: Units: <-
0 Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-
F 

I 
Fla.v: 

Ci Compressibility {Z): NIA Units: Normal (Operating NIA 4500 NIA <-
~ z Temperature @ Operating: r 75 deg F Max (Full Scale): NIA 6300 NIA <-

0 
Pressure @ Operating: r ~ 

(.) 11.7 in Hg SG/Density @ Operating: Air NIA <-
(/) Vapor Pressure: NIA Viscosity @ Operating: Air NIA ~ (/) 
w Base Pressure: NIA Specific Heat Ratio f Pfcv ): NIA 1% Solids: I NIA <-(.) 

~ Base Temperature NIA ··•C .. ·•.• .. < Steam % Quality or 0Supemeat: I NIA I Pipe Material:! NIA <-

0... ! Flange Material: NIA I Flange Rating NIA ~ - <-- - -
I <-

Tube Material: Borosilicate Glass Float Material; 316SS Valw Location: Inlet IValw Size: I NIA <-

Process Conn: 3/8" NPT Tube packing Vi ton I I <-

Process Conn Material: 316 Stainless Steel "Zi 
~ Holder Material: 316 Stainless Steel 

~ 
~ 

W I Scale Range: 
~ 

3.4 scfin RangeabHlty: 10:1 <-
~ 

:E Rated Accuracy: ±10% (full scale) Meter Length: 75mm > <-
~ 

Max Temp: 250 deg F Max Press: 200 pslg <-

I Fitting Material: 316SS 0-ring Material: Vi ton 
~ 

<-

SS Tag: Yes Mounting: Panel Install 
~ 

<-
I=-;; 

<-

·- - - -- -'- ·- - - - - - <-

1358F-1A4GC2B1 C f-'=' 
<-

1358F - Size 8 SHO-RA TE "50" Flow Indicator 
~ 

== 
1 - TUBE: R-BM-75-1 (Cut-Of!) 

>----
A - FLOAT (316 STAINLESS STEEL): 8-RV-8 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mcx.mted to Right Side Plate I:= 
:==; 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air == (/) c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring 

5 ,..__ 
2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/f!' NPT Connection, 316 Stainless Steel Fitting and Adapter 

z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Valw on Inlet 
~ 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back 
;;=:; 

c - ACCESSORIES: Stainless Steel Side Plates 
~ 

Filter Holder. F&J Model FJ-46P - Diameter. 47 mm; Connection: 3/8" FPT 
.,,.,...; 
= 

Critical Flow Venturi: Flow Systems Part No. SN-06-NPT--O.~SS - 3/8" MNPT Hex Body, 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

= 
~ 

~ 

Primary Process Measurement Devices 
40 9100-42 (Att. 1) 
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Attachment 1 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5023 I A 

Ai'COM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

FAC-Fl-5023 
Hookup Drawings: NIA Loop Wirtng Diagram: I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel Number: I NIA 

Asset No: P&ID: I P-6006 Line ID: I !Size: 3/8 in Schedule: Tubing <-

Sen.ice Manufacturer: Brooks <-1 

Descrtptlon: 
Facility Air Samplers 

Model: I 1358F-1A4GC2B1C <-

Safety Lei.el: I NS Quality Lewi: I ML-4 <-

<-
en I 

,,.._ -
z Fluid: Air Liquid: Units: Vapor: Units: Differential: Units : <-

0 Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-
I= Flow: 

0 Compressibility (Z): I NIA Units: Normal (Operating NIA 4500 NIA <--z Temperature @ Operating: I 75 deg F Max (Full Scale): NIA 6300 NIA <-
0 

Pressure @ Operating: I 
-

(.) 11.7 in Hg SG/Density @ Operating: Air NIA <-
en -en Vapor Pressure: NIA Viscosity @ Operating: Air NIA <-
w Base Pressure: NIA Specific Heat Ratio f Pfcv ): NIA 1% Solids: I NIA <-

~ Base Temperature NIA Steam % Quality or "Superheat: I NIA I Pipe Matertal:I NIA <-

a.. Flange Matertal: NIA I Flange Rating! NIA <--<-

<-

Tube Material: Borosilicate Glass Float Matertal: 316SS Valw Location: Inlet IVahe Size: I NIA <-

Process Conn: 318" NPT Tube packing I Vi ton I I <--Process Conn Matertal: 316 Stainless Steel <-

0:: Holder Matertal: 316 Stainless Steel 

~ 
~ 

~ -Scale Range: 3.4scfm Rangeabllity: 10:1 <--:E Rated Accuracy: ±10% (full scale) Meter Length: 75mm ::> <--Max Temp: 250deg F Max Press: 200 psig <--Fitting Material: 316 SS 0-rtng Matertal: Viton <--SS Tag: Yes Mounting: Panel Install <--<-

-- ~ ... ~ - <--1358F-1A4GC281 C <--1358F - Size 8 SHO-RA TE "50" Flow Indicator -
1 - TUBE: R-BM-75-1 (Cut-Of!) -
A - FLOAT (316 STAINLESS STEEL): 8-RV-8 -
4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate -
G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air -en c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Vlton 0-rtng 

~ 2 - FITTlNG AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/fJ' NPT Connection, 316 Stainless Steel Fitting and Adapler -
-z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Valw on Inlet -1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back -c - ACCESSORIES: Stainless Steel Side Plates -Filter Holder: F&J Model FJ-46P - Diameter: 47 mm; Connection: 3/8" FPT -

Critical Flow Venturt: Flow Systems Part No. SN-06-NPT-O.XXX.SS - 3/8" MNPT Hex Body, 
I -

-

- - -

LANL Project l.D. 100761 
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Attachment 1 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5024 I A 

AECOM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

FAC-Fl-5024 
Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel Number: I NIA 

Asset No: P&ID: I P-6006 Line ID: I I size: 318 in Schedule: Tubing <-

Senice Manufacturer: Brooks <-

Description: 
Facility Air Samplers 

Model: I 1358F-1MGC2B1C <-

Safety Lewi: I NS Quality Lewi: I ML-4 <-
- -- - -- - <-

C/J I -
z Fluid: Air Liquid: Units: Vapor: Units: Differential: Units: <-

0 Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-
F::: I 

Flow: 

i5 Compressibility (Z): NIA Units: Normal (Operating NIA 4500 NIA <-
= 

~ 1 Temperature @ Operating: r 75 deg F Max (Full Scale): NIA 6300 NIA <-= (..) Pressure @ Operating: r 11 .7 in Hg SG/Density @ Operating: Air NIA <-
C/J Vapor Pressure: NIA Viscosity @ Operating: Air NIA 

= 
C/J <-
w Base Pressure: NIA ,....71 Specific Heat Ratio ("Pfcv ): NIA 1% Solids: I NIA <-

~ Base Temperature NIA ~ Steam % Quality or "Superheat: I NIA IPlpe Material:I NIA <-

a.. Flange Material: NIA !Flange Ra~I NIA <-

<-- --
<-. .. - ·~ 

Tube Material: Borosilicate Glass Float Material: 316SS Valw Location: Inlet IVah.e Size: I NIA <-

Process Conn: 318" NPT I Tube packing Vi ton I I __ <-

Process Conn Material: 316 Stainless Steel ~ 

ffi Holder Material: 316 Stainless Steel 

~ 
1"Z 

W I Scale Range: 
=-

3.4 scfm Rangeablllty: 10:1 <-;-= 
:2 Rated Accuracy: ±10% (fUll scale) Meter Length: 75mm > <-

250deg F 200 pslg 
~ 

Max Temp: Max Press: ~ 
Fitting Material: 316 SS <:Hing Material: Viton <-

SS Tag: Yes Mounting: Panel Install 
~ 

<-;;:: 
<-

- - - -- - - - - <-

1358F-1A4GC281C 
:;, 

<-

1358F - Size 8 SHO-RA TE "50" Flow Indicator 
~ 

1 - TUBE: R-BM-75-1 (Cut-Off) r= 

A - FLOAT (316 STAINLESS STEEL): 6-RV-8 := 
4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate "== 
G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air 

~ 

C/J 

~ 
c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring 

,..-:;::: 

2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 311'!' NPT Connection, 316 Stainless Steel Fitting and Adapter 
~ 

z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Vah.e on Inlet 
~ 

-= 
1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back -c - ACCESSORIES: Stainless Steel Side Plates 

Filter Holder: F&J Model FJ-46P - Diameter: 47 mm; Connection: 318" FPT =" 

Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.:XXX.SS - 318" MNPT Hex Body, -=== 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5025 I A 

AS'COM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-
TAG NO: FAC-Fl-5025 Spec: I 28 3233 Line I Vessel Number. I NIA 

Asset No: P&ID: I P-6006 Line ID: I I Size: 3/8 in Schedule: Tubing <-

Ser.ice Manufacturer. Brooks <-

Description: 
Facillty Air Samplers 

Model: I 1358F-1A4GC2B1C <-

Safety Leloel: I NS Quality Lewi: I ML-4 <-
- - <-

~ Fluid: I - -Air Liquid: Units: Vapor. Units: Differential: Units: <-

Q I Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-

5 Compressibility (2): I 
Fla.v: 

NIA Units: Normal (Operating NIA 4500 NIA <--~ Temperature @ Operating: r 75 deg F Max (Full Scale): NIA 6300 NIA <-
I-=. 

U Pressure @ Operating: r 11.7 In Hg SG/Density @ Operating: Air NIA <-
en -en Vapor Pressure: NIA Viscosity @ Operating: Air NIA <-
w Base Pressure: NIA 1 Specific Heat Ratio (c"lcv ): NIA 1% Solids: I NIA <-u 
0 Base Temperature NIA Steam % Quality or "Superheat: I NIA I Pipe Material:! NIA <-
0:: a. Flange Material: NIA I Flange Ratin21 NIA <-

-
<-

- ~ 

<-

Tube Material: Borosilicate Glass Float Material: 316SS Val1oe Location: Inlet lva11oe Size; I NIA <-

Process Conn: 3/8" NPT Tube packing Vi ton I I~ <--
Process Conn Material: 316 Stainless Steel <--0:: Holder Material: 316 Stainless Steel 

~ 
<-

!!:! -
Scale Range: 3.4 scfm Rangeablllty: 10:1 <-w 

~ -
:E Rated Accuracy: ±10% (fiJll scale) Meter Length: 75mm <--

Max Temp: 250deg F Max Press: 200 psig <--
Fitting Material: 316 SS 0-ring Material: Vi ton <--
SS Tag: Yes Mounting: Panel Install <--

<--
<-

1358F-1A4GC281C <--
1358F - Size 8 SHO-RATE "SO" Flow Indicator -
1 - TUBE: R-BM-75-1 (Cut-Off) -A - FLOAT (316 STAINLESS STEEL): 8-RV-8 -4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Moonted to Right Side Plate -G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air -en 

!;! 
c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring -2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/8" NPT Connection, 316 Stainless Steel Fitting and Adapter 

0 -z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Val1oe on Inlet -1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back -c - ACCESSORIES: Stainless Steel Side Plates -Filter Holder. F&J Model FJ-46P - Diameter. 47 mm; Connection: 3/8" FPT -Critical Flow Venturi: Fla.v Systems Part No. SN-06-NPT-O.~SS - 3/8" MNPT Hex Body, 

-

LANL Project 1.D. 100761 
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Attachment 1 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5026 I A 

AS'COMD Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 
RLWTF 

P.O. 
Project: 

REQ. 

FAC-Fl-5026 
Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel Number: I NIA 

Asset No: P&ID: I P-6006 Line ID: I !Size: 3/8 In Schedule: Tubing <-

Senice Manufach.rer: Brooks <-

Description: 
Facillty Air Samplers 

Model: I 1358F-1A4GC2B1C <-

Safety Lele!: I NS Quality Lei.el: I ML-4 <-
-

<-

C/J I Fluid: I Air Liquid: Units : Vapor: Units: Differential: Units: rzi s Fluid State Present: f NIA Min: NIA NIA I/hr NIA NIA <-

I 
Flow: 

0 I Compressibility (Z): NIA Units: Normal (Operating NIA 4500 NIA <--15 Temperature @ Operating: I 75 deg F Max (Full Scale): NIA 6300 NIA <--
U ' Pressure @ Operating: I 11.7 in Hg SG/Density @ Operating: Air NIA <-
C/J Vapor Pressure: NIA Viscosity @ Operating: Air NIA = 
C/J <-
w Base Pressure: NIA Specific Heat Ratio f "icv): NIA 1% Solids: I NIA <-u 
~ Base Temperature NIA Steam % Quality or •superheat: I NIA !Pipe Material~ NIA <-

Cl.:; Flange Material: NIA I Flange Rating! NIA <-

<-- - - --
"':-; 

Tube Material: Borosilicate Glass Float Material: 316SS Vah.e Location: Inlet IVahe Size: I NIA <-

Process Conn: 3/8" NPT Tube packing Vi ton I I <--Process Conn Material: 316 Stainless Steel <--0:: Holder Material: 316 Stainless Steel 

~ 
<-

~ ,,....-
Scale Range: 3.4 scfm Rangeablllty: 10:1 <-w '==' 

~ Rated Accuracy: ±10% (full scale) Meter Length: 75mm > <-
~ 

Max Temp: 250 deg F Max Press: 200 pslg <-
~ 

316SS Fitting Material: ().ring Material: Vi ton <-
~ 

SS Tag: Yes Mounting: Panel Install <-
*'= <-

- - - - - - ~. 

<-- ~ 
1358F-1A4GC281C <-

>----
1358F - Size 8 SHO-RATE "50" Flow Indicator 

1 - TUBE: R-BM-75-1 (Cut-Off) '= 
~ 

A - FLOAT(316 STAINLESS STEEL): 8-RV-8 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mrunted to Right Side Plate ~ 
~ 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air 
~ 

C/J c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Vlton 0-ring 

~ 2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/f!' NPT Connection, 316 Stainless Steel Fitting and Adapter 
~ 

0 ~ 

z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Valle on Inlet 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back = -c - ACCESSORIES: Stainless Steel Side Plates -
Riter Holder: F&J Model FJ-46P - Diameter: 47 mm; Connection: 3/8" FPT 

Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.~SS - 3/8" MNPT Hex Body, -= 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Primary Process Measurement Devices 
40 9100-46 (Att. 1) 
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Attachment I 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5027 I A 

Rotameter 
SHEET OF DATE A:COM~ NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. f APPR 

NCC AME I 

Project: RLWTF 
P.O. 

REQ. 

FAC-Fl-5027 
Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel Number: I NIA 

Asset No: P&ID. I P-6006 Line ID: I I Size: 3/8 in Schedule: Tubing <-

Ser\ice Manufacturer: Brooks <-

Description: 
Facility Air Samplers 

Model: I 1358F-1A4GC2B1C <-

Safety Lewi: I NS Quality Lewi: I ML-4 <-

<-

~ , Fluid: I Air Liquid: Units: Vapoc 
~ 

Units: Differential: Units: <-

Q Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-
I-= I 

Flow: 
~ 

l5 Compressibility (Z): NIA Units: Nonnal (Operating NIA 4500 NIA <-

z Temperature @ Operating: I 75 deg F Max (Full Scale): NIA .. - 6300 NIA ~ 
0 ~ 
(.) Pressure @ Operating: I 11.7 In Hg SG/Density @ Operating: Air NIA <-

~ Vapor Pressure: NIA Viscosity @ Operating: Air NIA ~ 8 Base Pressure: NIA Specific Heat Ratio f Pfcv ): NIA 1% Solids: I NIA <-

0:: 1 Base Temperature NIA Steam % Quality or •superheat: I NIA I Pipe Material :! NIA <-

a.. Range Material: NIA I Flange Rating! NIA <-
= <-- - ·-

<-

Tube Material: Borosilicate Glass Float Material: 316SS Vah.e Location: Inlet lvahe Size: I NIA <-

Process Conn: 3/8" NPT Tube packing I Vi ton I I <-
'-= 

Process Conn Material: 316 Stainless Steel <-

0:: Holder Material: 316 Stainless Steel 
~ 

~ 
<-

t Scale Range: 3.4scfm Rangeablllty: 10:1 
~ 

<-

* :a: Rated Accuracy: ±10% (full scale) Meter Length: 75mm > <-

Max Temp: 250 deg F Max Press : 200 psig 
~ 

<-

== Rtting Material: 316SS Cking Material: Viton <-

SS Tag: Yes Mounting: Panel Install 
~ 

<-
--$' 

<--- -
<-

1358F-1A4GC281C <-= 1358F - Size 8 SHO-RATE "SO" Flow Indicator 
= 

1 - TUBE: R-SM-75-1 (Cut-Of!) -
A - FLOAT (316 STAINLESS STEEL): 8-RV-8 

-
4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate -
G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air -en c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring 

~ 2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/fJ' NPT Connection, 316 Stainless Steel Fitting and Adapter = 
z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Val1.e on Inlet ~ 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back 
~ 

c - ACCESSORIES: Stainless Steel Side Plates 
~ 

Riter Holder: F&J Model FJ-46P - Diameter: 47 mm; Connection: 3/8" FPT '= 
Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.~SS - 318" MNPT Hex Body, ~ 

I= 

~ 

- - - - - - -

LANL Project 1.0. 100761 
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Attachment I 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5028 I A 

A:COM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

FAC-Fl-5028 
Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel Number. I NIA 

Asset No: P&ID: I P-6006 UnelD: I jsize: 318 in Schedule: Tubing <-

SenAce Manufacturer. Brooks <-

Description: 
Facilily Air Samplers 

Model: I 135BF-1A4GC2B1C <-

Safety Lewi: I NS Quality Lewi: I ML-4 <-

<-
C/J 

,- -
z Fluid: Air Liquid: Units: Vapor. Units: Differential: Units: <-

0 Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-

~ Compressibility (Z): I 
Flow: 

NIA Units: Nonna! (Operating NIA 4500 NIA <-
~ tj I Temperature @ Operating: r 75 deg F Max (Full Scale): NIA 6300 NIA <-

(.) • Pressure @ Operating: r 11.7 In Hg SG/Denslty @ Operating: Air NIA 7-i 
=-

I I ~ Vapor Pressure: NIA Viscosity @ Operating: Air NIA <-
w Base Pressure: NIA 1 Specific Heat Ratio f "lcv ): NIA 1% Solids: I NIA <-

8 Base Temperature NIA -~ Steam % Quality or •superheat: I NIA IPipe Material:! NIA <-
0:: a.. Flange Material: NIA Flange Rating NIA <-

!-----' 
<-

<--- .• ~ -·-~ 

, Tube Material: Borosllicate Glass Float Material: 316 SS Val1.e Location: Inlet IVal1.e Size: I NIA <-

Process Conn: 318" NPT Tube packing I Viton _ I I <-
r= 

, Process Conn Material: 316 Stainless Steel <-

ffi Holder Material: 316 Stainless Steel 

~ 
~ 
=-Iii Scale Range: 3.4scfm Rangeability: 10:1 ~ :!E , Rated Accuracy: ±10% (full scale) Meter Length: 75mm > <-

Max Temp: 250 deg F Max Press: 200psig 
~ 
<-
~ 

Filling Material: 316SS 0-ring Material: Vlton <-

SS Tag: Yes Mounting: Panel Install 
~ 
<-
~ 
<-

<-

135BF-1 A4GC2B1 C <--= 
1358F - Size 8 SHO-RA TE "50" Flow Indicator 

1 - TUBE: R-BM-75-1 (Cut-Off) 
-::; 

=: 
A - FLOAT (316 STAINLESS STEEL): S.RV-B 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate ~ 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air --= 
C/J 

~ 
c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Vlton Tube Packing, Viton 0-ring 

~ 

= 
2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/f!' NPT Connection, 316 Stainless Steel Fitting and Adapter 

0 ;=-;;;= z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Val1.e on Inlet 
-= 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back -c - ACCESSORIES: Stainless Steel Side Plates 

Filter Holder. F&J Model FJ-46P - Diameter. 47 mm: Connection: 318" FPT = 
~ 

Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.~SS - 318" MNPT Hex Body, 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5029 I A 

A:COM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-
TAG NO: FAC-Fl-5029 Spec: I 28 3233 Line I Vessel Number: I NIA 

Asset No: P&ID: I P-6006 Line ID: I jSlze: 3/8 in Schedule: Tubing <-

Ser.ice Manufacturer: Brooks <-

Description: 
Faclllty Air Samplers 

Model: l 1358F-1A4GC2B1C <-

Safety Lei.el: I NS Quality Lewi: I ML-4 <-

<-

~ Fluid: I Air Liquid: Units: Vapor: 
. ~ 

Units: Differential: Units: <· 

~ Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-

I 
Flow: ,_ 

0 1 Compressibility (Z): NIA Units: Normal (Operating NIA 4500 NIA <-

~ Temperature @ Operating: I 75 deg F Max (Full Scale): NIA 6300 NIA ~ 
= CJ Pressure @ Operating: I 11.7 In Hg SG/Density @ Operating: Air NIA <- I 

en Viscosity @ Operating: Air NIA 
I"= 

en Vapor Pressure: NIA <-
w Base Pressure: NIA Specific Heal Ratio f Pfcv ): NIA j% Solids: I NIA <-

~ Base Temperature NIA Steam % Quality or 0Superheat: I NIA I Pipe Material:! NIA <-

0.. Flange Material: NIA I Flange Ratingj NIA <-
~ 
<-

<-

Tube Material: Borosilicate Glass Float Material: 316SS Valw Location: Inlet IValw Size: I NIA <-

Process Conn: 318" NPT Tube packing I Vi ton I I "5;; 
Process Conn Material: 316 Stainless Steel <-

~ Holder Material: 316 Stainless Steel 

~ 
~ 

<-
""'---

W i Scale Range: 3.4scfm Rangeability: 10:1 <-

~ -::E Rated Accuracy: ±10% (full scale) Meter Length: 75mm <-
,,....-

Max Temp: 250deg F Max Press: 200 psig <-
~ 

Fitting Material: 316SS O.ring Material: Viton <-
~ 

SS Tag: Yes Mounting: Panel Install <-= 
<-- --- -
<-

1358F-1A4GC2B1C <-

1358F - Size 8 SHO-RA TE "50" Flow Indicator 
,= 

1 - TUBE: R-BM-75-1 (Cut-Off) 
,,= 

A - FLOAT (316 STAINLESS STEEL): 8-RV.S 
,:=; 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate 
~ 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air 
~ 

= en c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Vilon Tube Packing, Vllon 0-ring 

~ 2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/f!' NPT Connection, 316 Stainless Steel Fitting and Adapter 
~ 

~ z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Valw on Inlet 

1 • CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back 

c • ACCESSORIES: Stainless Steel Side Plates 

Filter Holder: F&J Model FJ-46P - Diameter: 47 mm; Connection: 3/8" FPT 

Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O . .XXX.SS - 318" MNPT Hex Body, 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5030 I A 

A:COM~ 
Rotameter 

SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-
TAG NO: FAC-Fl-5030 Spec: I 28 3233 Line I Vessel Number: I NIA 

Asset No: P&ID: I P-6006 Line ID: I I Size: 3/B In Schedule: Tubing <-

Ser.ice Manufacturer: Brooks <-

Description: 
Facility Air Samplers 

Model: I 135BF-1A4GC2B1C <-

Safety Lewi: I NS Quality Lewi: I ML-4 <-

·-· - -.-. 
<-

en I -z Fluid: Air Liquid: Units: Vapor: Units: Differential: Units: <-

0 Fluid State Present: I NIA Min: NIA NIA Vhr NIA NIA <-
i= 

I 
Flow: 

~ Ci Compressibility (Z): NIA Units: Normal (Operating NIA 4500 NIA <-

z Temperature @ Operating: I = 75 deg F Max (Full Scale): NIA 6300 NIA <-
0 

Pressure @ Operating: I 
- fZi (.) 11.7 In Hg SG/Denslty @ Operating: Air NIA 

en Vapor Pressure: NIA Viscosity @ Operating: Air NIA = en <-
w Base Pressure: NIA Specific Heat Ratio f"lcv): NIA 1% Solids: I NIA <-

~ Base Temperature NIA Steam % Quality or •superheat: I NIA !Pipe Material:! NIA <-

a.. Flange Material: NIA _I Flange Ratin~I NIA <-
;== 
<-.. - ~ -
<-

- - -
1 Tube Material: Borosilicate Glass Float Material: 316SS Valw Location: Inlet IValw Size: I NIA <-

Process Conn: 3/B" NPT Tube packing Vi ton I I <-

Process Conn Material: 316 Stainless Steel <-

0::: Holder Material: 316 Stainless Steel 

~ 
~ 

~ 
<-

Scale Range: 3.4scfm Rangeablllty: 10:1 -= <-

~ ~ :2 Rated Accuracy: ±10% (full scale) Meter Length: 75mm <-= Max Temp: 250 deg F Max Press : 200 psig <-

Fitting Material: 316SS 0-ring Material: Vi ton 
--;-=; 

<-
~ 

SS Tag: Yes Mounting: Panel Install <-
'$:" 
<-- - - - - -·-
<-- 'Z 135BF-1A4GC281 C 

135BF - Size B SHO-RATE "50" Flow Indicator == 
1 - TUBE: R-BM-75-1 (Cut-Off) ~ 

A - FLOAT(316 STAINLESS STEEL): B-RV-8 
~ 

'---"" 
4 - SCALE lYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate -G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air 

en 

~ 
c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring 

r= 

2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/ff' NPT Connection, 316 Stainless Steel Fitting and Adapter 
~ 
~ z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Valw on Inlet -1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back -c - ACCESSORIES: Stainless Steel Side Plates -Riter Holder. F&J Model FJ-46P - Diameter: 47 mm; Connection: 3/B" FPT 

Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.~SS - 3/B" MNPT Hex Body, n 

-

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5031 I A 

A:COMP Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 
Project: RLWTF 

P.O. 

REC. 

FAC-Fl-5031 
Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel Number. I NIA 

Asset No: P&ID: I P-6006 Line ID: I I Size: 3/8 in Schedule: Tubing <-

Ser\lce Manufacturer. Brooks <-

Description: 
Facility Air Samplers 

Model: I 1358F-1MGC2B1C <-

Safety Lewi: I NS Quality Lewi: I ML-4 <-

<-
C/l Fluid: I Air Liquid: Units: Vapor. Units: Differential: Units: i"'Z z 
0 Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-
i::::: 

I 
Flow: 

i5 Compressibility (Z): NIA Units: Normal (Operating NIA 4500 NIA <-
~ z Temperature @ Operating: I 75 deg F Max (Full Scale): NIA 6300 NIA <-

0 = {.) Pressure @ Operating: I 11 .7 In Hg SG/Denslty @ Operating: Air NIA <-
C/l Vapor Pressure: NIA Viscosity @ Operating: Air NIA = 
C/l <-
w Base Pressure: NIA Specific Heat Ratio ("•tcv ): NIA 1% Solids: I NIA <-

~ Base Temperature NIA Steam % Quality or •supertieat: I NIA IPipe Material:! NIA <-

a.. Flange Material: NIA j Flange Ratln~j NIA <--
<--- - - - ·-
<-

Tube Material : Borosilicate Glass Float Material: 316SS Valw Location; Inlet IValw Size: I NIA <-

Process Conn: 3/8" NPT I_ Tube packing Vi ton .L I <-

Process Conn Material: 316 Stainless Steel <-lli j Holder Material: == 316 Stainless Sleet 

~ 
<-
~ 

W Scale Range: 3.4scfm Rangeablllty: 10:1 <-
~ 

::2 Rated Accuracy: ±10% (full scale) Meter Length: 75mm > ~ 
Max Temp: 250deg F Max Press: 200 psig <-

'-= 
Riiing Material: 316SS ~ng Material: VI ton <-

SS Tag: Yes Mounting: Panel Install 
~ 

~ <-
- - -

~ 
1358F-1A4GC281C <-

1358F - Size 8 SHO-RA TE "50'' Flow Indicator 
I== 

1 - TUBE: R-SM-75-1 (Cut-Off) ~ 

A - FLOAT (316 STAINLESS STEEL): S.RV-8 
~ 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Sleet Detachable Scale Mounted to Right Side Plate 
~ 

!== 
G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air 

'-= 
C/l c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Vlton Tube Packing, Viton 0-ring 

5 2 - FITilNG AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/fr NPT Connection, 316 Stainless Steel Fitting and Adapter := 
z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Valw on Inlet 

~ 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back 
~ 

-c - ACCESSORIES: Stainless Steel Side Plates 

Riter Holder. F&J Model FJ-46P - Diameter. 47 mm; Connection: 3/8" FPT 
~ 

Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.~SS - 318" MNPT Hex Body, 
~ 

LANL Project l.D. 100761 
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Attachment I 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5032 I A 

AS'COM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-
TAG NO: FAC-Fl-5032 Spec: I 28 3233 Line I Vessel Number. J NIA 

Asset No: P&ID: I P-6006 Line ID: J Jsize: 318 in Schedule: Tubing <-

Senice ManUfacturer. Brooks <-

Description: 
Facillty Air Samplers 

Model: I 1358F-1A4GC2B1C <-

Safety Lei.el: I NS Quality Lewi: I ML-4 <-
- <-

en I ~ 
z Fluid: Air Liquid: Units: Vapor. Units: Differential: Units: <-

0 Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-
I= Flow: 

i5 Compressibility (Z): I NIA Units: N01TT1al (Operating NIA 4500 NIA <-

'* z Temperature @ Operating: f 75 deg F Max (Full Scafe): NIA 6300 NIA <-
0 

Pressure @ Operating: f ~ 
() 11.7 in Hg SG/Density @ Operating: Air NIA <-= en Vapor Pressure: NIA Viscosity @ Operating: Air NIA <-en w Base Pressure: NIA Specific Heat Ratio (cpicv ): NIA 1% Solids: I NIA <-() 

~ Base Temperature NIA J Steam % Quality or "Superheat: I NIA I Pipe Materiai:J NIA <-

Cl... Flange Material: NIA I Flange Rating! NIA <-

<-
-

<--
Tube Material: Borosilicate Glass Float Material: 316SS ! Valw Location: Inlet Jvaiw Size: I NIA <-

Process Conn: 318" NPT j Tube packing Viton~! I <-
= Process Conn Material: 316 Stainless Steel <-

0:: -= Holder Material: 316 Stainless Steel 

~ 
<-

~ """ Scafe Range: 3.4 scfm Rangeabflity: 10:1 <-w 
~ :E Rated Accuracy: ±10% (full scale) Meter Length: 75mm > == Max Temp: 250 deg F Max Press: 200 psig <-

I Fitting Material: 316SS 0-ring Material: Viton ~ 
~ 

SS Tag: Yes Mounting: Panel Install <-- = 
<-

<-

1358F-1A4GC2B1C <-

1358F - Size 8 SHO-RATE "50" Flow Indicator 
~ 

1 - TUBE: R-BM-75-1 (Cut-011) 
~ 

~ 
A - FLOAT(316 STAINLESS STEEL): 8-RV-8 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scafe Ma.mted to Righi Side Plate 
;; 
~ 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scafe Air 

en c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring F= 

5 >--
2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/f!' NPT Connection, 316 Stainless Steel Fitting and Adapter 

>---z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Valw on Inlet 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back Ir=" 
~ 

c - ACCESSORIES: Stainless Steel Side Plates 

Filter Holder. F&J Model FJ-46P - Diameter. 47 mm; Connection: 318" FPT ~ 
e= 

Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.J<XX.SS - 318" MNPT Hex Body, 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment I 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5033 I A 

A:COM~ 
Rotameter 

SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-
TAG NO: FAC-Fl-5033 Spec: I 28 3233 Line I Vessel Number. I NIA 

Asset No: P&ID: I P-6006 Line ID: I I Size: 3/8 in Schedule: Tubing .: 
Sen.ice ManUfacturer: Brooks <-

Description: 
Facility Air Samplers 

Model: I 1358F-1A4GC2B1C <-

Safety Lewi: I NS Quality Lewi: I ML-4 <-

<-
en I I Units: 

-- ~ 

t5 Fluid: Air Liquid: Vapor: Units: Differential: Units: <-

Fluid State Present: I NIA Min: llVA I NIA I/hr NIA NIA <-
j::: 

I 
Fla.v: 

a Compressibility (Z): NIA Units: Nonnal (Operating llVA D 4500 NIA <-
1$ z Temperature @ Operating: I 75 deg F Max (Full Scale): llVA 6300 NIA <-

0 ~ 
(.) Pressure @ Operating: I 11.7 in Hg SG/Density @ Operating: Air NIA <-
en ,___ 
en Vapor Pressure: NIA Viscosity @ Operating: Air llVA <-
w Base Pressure: NIA Specific Heat Ratio ('Pfcv ): NIA 1% Solids: I llVA <-

8 Base Temperature NIA Steam % Quality or "Superheat: I NIA IPipe Material:! NIA <-
0:: a. Flange Material: NIA _ I Flange Ratingf NIA ~-

<-- -
<-

Tube Material: Borosilicate Glass Float Material: 316SS Val1.e Location: I Inlet IVal1.e Size: I NIA <-

I Process Conn: 3/8" NPT Tube packing I Vi ton I L <-

""" Process Conn Material: 316 Stainless Steel <-

0:: ~ 
Holder Material: 316 Stainless Steel 

~ 
<-w ~ I'"' Scale Range: 3.4 scfm Rangeabillty: 10:1 ~ w 

:E Rated Accuracy: ±10% (lull scale) Meter Length: 75mm > <-
~ 

Max Temp: 250deg F Max Press: 200pslg <-;;::; 
Fitting Material: 316SS 0.ring Material: Viton <-

= SS Tag: Yes Mounting: Panel Install <-
;= 

<-
- - - <-

1358F-1A4GC281C 
~ 

<-

1358F - Size 8 SHO-RA TE "50" Fla.v Indicator 
~ 

1 - TUBE: R-BM-75-1 (Cut-Of!) "= 
= A - FLOAT (316 STAINLESS STEEL): 6-RV-8 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mwnted to Right Side Plate 
:;, 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air 
;:::;= 

en 
~ 

c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring 
~ 

----
0 

2 - FITTlNG AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/f!' NPT Connection, 316 Stainless Steel Fitting and Adapter 

z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Val1.e on Inlet 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back 

c - ACCESSORIES: Stainless Steel Side Plates 

Filter Holder: F&J Model FJ-46P - Diameter: 47 mm; Connection: 3/8" FPT 

Critical Flow Venturi: Fla.v Systems Part No. SN-06-NPT-O.:XXX.SS - 3/8" MNPT Hex Body, 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

Flow Instrument 
11'\TA SHEET NO. I REV. 

Fl-5034 I A 

A:COM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

FAC-Fl-5034 
Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <- I 

TAG NO: 
Spec: I 28 3233 Line I Vessel Number: I NIA 

Asset No: P&ID: I P-6006 Line ID: I I Size: 3/8 in Schedule: Tubing <-

Sen.ice Manufacturer: Brooks <-

Description: 
Facillty Air Samplers 

Model: l 1358F-1 A4GC2B1 C <-

Safety Lewi: I NS Quality Lewi: I ML-4 <-

<-
en ,• 

I Units: I Differential: 
~ 

z Fluid: Air Liquid: Units: Vapor: Units: <-

Q Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-

51 Compressibility (Z): I 
Flow: 

11-----i1 NIA Units: Normal (Operating NIA 4500 NIA <-

5 Temperature @ Operating; I 75 deg F Max (Full Scale): NIA 6300 NIA ~ 
~ 

U Pressure @ Operating: I 11.7 In Hg SG/Density @ Operating; Air NIA <-
en Vapor Pressure: NIA Viscosity @ Operating: Air NIA 

~ 
en <-
w Base Pressure: NIA Specific Heat Ratio f Pfcv ); NIA 1% Solids: I NIA <-

8 Base Temperature NIA Steam % Quality or •superheat: I NIA I Pipe Material:! NIA <-
0:: a.. Flange Material: NIA Flange Rating NIA <-= 

<-- ' <-- -
Tube Material: Borosilicate Glass Float Material: 316SS Valle Location: Inlet IValwSize: I NIA <-

1 Process Conn: 318" NPT Tube packing I Vi ton l I <-

Process Conn Material: 316 Stainless Steel <-

0:: Holder Material: 316 Stainless Steel 

~ 
~ 

!!:! Scale Range: 3.4scfm Rangeabllity: 10:1 
g 
<-w :;;== 

:2 Rated Accuracy: ±10% (full scale) Meter Length: 75mm > <-=-
Max Temp: 250deg F Max Press : 200 pslg <-

= 
Fitting Material: 316 SS 0-ring Material: Vi ton <-

>--
SS Tag: Yes Mounting: Panel Install ~ -

<---- - - - -
<-

11 35BF-1A4GC2B1 C - !"""' 
<.. 

135BF - Size 8 SHO-RATE ·so· Flow Indicator 
~ 

1 - TUBE: R-BM-75-1 (Cut-Of!) = 
A - FLOAT(316 STAINLESS STEEL): 8-RV-8 

~ 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate 
~ 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air ~ 

'-= en c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring 

!!:! 2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/r!' NPT Connection, 316 Stainless Steel Fitting and Adapter 
~ 

0 ~ z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Valle on Inlet 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back ~ 
11 

c - ACCESSORIES: Stainless Steel Side Plates ~ 

Filter Holder: F&J Model FJ-46P - Diameter: 47 mm; Connection: 3/8" FPT 
~ 

Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.:XXX.SS - 3/8" MNPT Hex Body, = 
-
= 
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Attachment 1 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5035 I A 

A:COM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

FAC-Fl-5035 
Hookup Drawings: NIA Loop Wirtng Diagram: I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel Number. I NIA 

Asset No: P&ID: I P-6006 Line ID: I !Size: 318 In Schedule: Tubing <-

Sen.ice Manufacturer. Brooks <-

Descrtption: 
Facilily Air Samplers 

Model : I 1358F-1A4GC2B1C <-

Safety Lewi: I NS Quality Lewi: I ML-4 <-

<-
en I - ~ z Fluid: Air Liquid: Units: Vapor. Units: Differential: Units: 

0 Fluid State Present: l NIA Min: NIA NIA I/hr NIA NIA <-
F 

I 
Flow: 

l5 Compressibility (2): NIA Units : Normal (Operating NIA 4500 NIA <-= z Temperature @ Operating: r 75 deg F Max (Full Scale): NIA 6300 NIA <-
0 

Pressure @ Operating: r ~ 
(..) 11 .7 In Hg SG/Density @ Operating: Air NIA <-

~ j Vapor Pressure: 
~ 

NIA Viscosity @ Operating: Air NIA - <-8 Base Pressure: NIA Specific Heat Ratio f Pfcv ): NIA 1% Solids: l NIA <-

0:: Base Temperature NIA ~ Steam % Quality or "Superheat: I NIA IPipe Matertai:I NIA <-

O.. j Flange Matertal: NIA I Flange Ratin~I- NIA <-

<-

<-

Tube Matertal: Borosilicate Glass Float Matertal : 316 SS Valw Location: Inlet IValw Size: I NIA <-

Process Conn: 318" NPT Tube packing 
I 

Vi ton I I <-

""" Process Conn Matertal: 316 Stainless Steel <-

~ I Holder Matertal: 316 Stainless Steel "'== 
~ 

<-

W Scale Range: 3.4 scfm Rangeablllty: 
;:;;; 

10:1 

~ ~ 
~ Rated Accuracy: ±10% (full scale) Meter Length: 75mm <-

11 Max Temp: 250deg F Max Press: 200pslg 
~ 

<-
F== 

Fitting Matertal: 316SS <:Hing Matertal: Viton <-

SS Tag: Yes Mounting: Panel Install 
~ 

<-- ;;= 
<-

<-

1358F-1A4GC2B1C <-
~ 

1358F - Size 8 SHO-RATE "50" Flow Indicator 

1 - TUBE: R-BM-75-1 (Cul-Off) F= 

A - FLOAT (316 STAINLESS STEEL): 8-RV-8 
,..... 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate ~ 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air ~ 

en c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Vilon 0-rtng 
;= 

~ 2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 31f!' NPT Connection, 316 Stainless Steel Fitting and Adapter 
~ 

z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Valw on Inlet 
~ 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back 
,..,,,, 
---" c - ACCESSORIES: Stainless Steel Side Plates 

Filler Holder. F&J Model FJ-46P - Diimeter. 47 mm; Connection: 318" FPT -= 
Critical Flow Venturt: Flow Systems Part No. SN-06-NPT-O.XXX-SS - 318" MNPT Hex Body, 

~ 

~ 

-
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60239831-SPEC-001, Rev. 0 

Primary Process Measurement Devices 
40 9100-55 (Att. 1) 

11566 



Attachment I 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5036 I A 

A:COM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

Project: RLWTF 
P.O. 

REQ. 

Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-
TAG NO: FAC-Fl-5036 Spec: I 28 3233 Line I Vessel Number: I NIA .. 
Asset No: P&ID: I P-6006 Line ID: I !Size: 3/8 in Schedule: Tubing _<-

Sen.ice Manuracturer. Brooks <-

Description: 
Facillty Air Samplers 

Model: I 1358F-1A4GC2B1C <-

Safety Lewi: I NS Quality Lewi: I ML-4 <-

<-
en ·1 '-= 
z Fluid: Air Liquid: Units: Vapor: Units: Differential: Units: <-
0 Fluid State Present: I NIA Min: NIA NIA I/hr NIA NIA <-
F I 

Flow: 
i5 Compressibility (Z): NIA Units: Normal (Operating NIA 4500 NIA <-

i5 Temperature @ Operating: r = 75 deg F Max (Full Scale): NIA 6300 NIA <-

""" (.) I Pressure ® Operating: r 11.7 in Hg SG/Density @ Operating: Air NIA <-
=.=:-~ I Vapor Pressure: NIA Viscosity @ Operating: Air NIA <-

w Base Pressure: NIA Specific Heat Ratio f"icv): NIA j% Solids: I NIA <-

8 Base Temperature NIA Steam % Quality or •superheat: I NIA I Pipe Material:! NIA <-a; 
a. Flange Material : NIA Flange Rating NIA <-

~ 
<-

<-

Tube Material : Borosilicate Glass Float Material: 316SS Vaile Location: Inlet IVahe Size: I NIA <-

Process Conn: 3/8" NPT Tube packing Vi ton I I <-
~ 

Process Conn Material: 316 Stainless Steel 
~ 0:: Holder Material: 316 Stainless Steel 3 <-

~ ~ 
Scale Range: 3.4scfm Rangeabillty: 10:1 ~ w 

~ ~ Rated Accuracy: ±10% (full scale) Meter Length: 75mm <-

Max Temp: 250deg F Max Press: 200 psig '7-
I= 

Fitting Material: 316SS 0-ring Material: Vlton <-
'= SS Tag: Yes Mounting: Panel Install ~ 

<-- - ' - ·- -

* 1358F-1A4GC281C ;;;;;. 
1358F - Size 8 SHO-RATE "50" Flow Indicator 

I== 
1 - TUBE: R-BM-75-1 (Cut-Of!) 

A - FLOAT (316 STAINLESS STEEL): 8-RV-8 ~ 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate ~ 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air 
~ 

-en c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring 

~ -2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3111' NPT Connection, 316 Stainless Steel Fitting and Adapter -z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Val1.e on Inlet 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back = 
c - ACCESSORIES: Stainless Steel Side Plates 

~ 

~ 

Filter Holder: F&J Model FJ-46P - Diameter. 47 mm; Connection: 3/8" FPT 
-Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.XXX.SS - 3/8" MNPT Hex Body, 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

Cl'\TA SHEET NO. I REV. 
Flow Instrument Fl-5037 I A 

Rotameter 
SHEET OF DATE A:COM. NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

FAC-Fl-5037 
Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel Number. I NIA 

Asset No: P&ID: I P-6006 Line ID: I I Size: 3/8 in Schedule: Tubing <-

Sen.ice Manufacturer.I Brooks <-

Description: 
Facility Air Samplers 

Model: I 1358F-1A4GC2B1C <-

Safety Lewi: I NS Quality Lewi: I ML-4 <-

<-
(JJ I Liqui;-I Units: I - .~ - ~ 

z Fluid: Air Vapor. Units: Differential: Units: <-

0 Fluid State Present: I NIA Min: NIA 

ID 
I/hr NIA NIA <-

I= I 
Flow: 

i5 Compressibility (Z): NIA Units: Nonnal (Operating NIA 4500 NIA <-
~ z Temperature @ Operating: r 75 deg F Max (Full Scale): NIA 6300 NIA ~ 0 

(.) Pressure @ Operating: r 11.7 in Hg SG/Density @ Operating: Air NIA <-
(JJ -"= 
(JJ Vapor Pressure: NIA Viscosity @ Operating: Air NIA <-
w Base Pressure: NIA Specific Heat Ratio ('•tcv ): NIA 1% Solids: I NIA <-(.) 

~ Base Temperature NIA ·- - Steam % Quality or •superheat: I NIA !Pipe Material:! NIA <-

a. Flange Material: NIA Flange Rating NIA <-

"""" <-

<-

Tube Material: Borosilicate Glass Float Material: 316SS Vah.e Location: I Inlet IVah.e Size: I NIA <-

Process Conn: 3/8" NPT Tube packing L Vi ton I I <-
>--

Process Conn Material: 316 Stainless Steel <-

0:: 
>--

Holder Material: 316 Stainless Steel 

~ 
<-

I;! 
Scale Range: 3.4scfm Rangeabllity: 10:1 

r.=; 
<-w ~ :== 

:E Rated Accuracy: ±10% (full scale) Meter Length: 75mm <-

"""" Max Temp: 250 deg F Max Press: 200 psig <-

Fitting Material: 316SS 0-ring Material: Vi ton ~ 
~ 

SS Tag: Yes Mounting: Panel Install <-

~ 
<-

1358F-1A4GC2B1C 
~ 

1358F - Size 8 SHO-RA TE "50" Flow Indicator 

1 - TUBE: R-BM-75-1 (Cut-Of!) 
Ii'= 

A - FLOAT (316 STAINLESS STEEL): 6-RV-8 
~ 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate r= 
G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air "== 

(JJ c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring ~ 

5 ....... 
2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/f!' NPT Connection, 316 Stainless Steel Fitting and Adapter -z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Vah.e on Inlet 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back = 
= c - ACCESSORIES: Stainless Steel Side Plates 
== 

Filter Holder. F&J Model FJ-46P - Diameter. 47 mm; Connection: 3/8" FPT -
Critical Flow Venturi: Flow Systems Part No. SN-06-NPT-O.~SS - 3/8" MNPT Hex Body, -

-
= 
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Attachment 1 

Flow Instrument 
DATA SHEET NO. I REV. 

Fl-5038 I A 

AS'COM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

FAC-Fl-5038 
Hookup Drawings: NIA Loop Wiring Diagram: I NIA' Ii <-

TAG NO: 
Spec: I 28 3233 line I Vessel Number. I NIA 

Asset No: P&ID: I P-6006 line ID: I I Size: 3/8 in Schedule: Tubing <-

Ser\Ace Manufacturer. Brooks <-

Description: 
Facility Air Samplers 

Model: I 1358F-1A4GC2B1C <-

Safety lei.el: I NS Quality Lewi: I Ml-4 <-

<-
C/J -z Fluid: Air liquid: Units : Vapor. Units: Differential: Units : <-

0 Fluid State Present; I NIA Min: N.'A NIA I/hr NIA NIA <-

~ Compressibility (2): I 
Flem: 

NIA Units: Normal (Operating N.'A I 4500 NIA <-

~ I Temperature ® Operating: r Max (Full Scale): NIA 
,,,....,, 

75 deg F IL__lf 6300 NIA <-
""'--

(..) Pressure @ Operating: r 11.7 In Hg SG/Density @ Operating: Air N.'A <-
C/J Vapor Pressure: NIA Viscosity @ Operating: Air NIA 

r= 
C/J <-
w Base Pressure: NIA Specific Heat Ratio ('•tcv): NIA 1% Solids: I NIA <-(..) 

~ Base Temperature NIA Steam % Quality or ' Supertieat: I NIA IPipe Material:! NIA <-

a... Flange Material: NIA Flange Rating NIA <-

<-

<-

Tube Material: Borosilicate Glass Float Material: 316SS Valw Location: Inlet IValw Size: I NIA <-

Process Conn: 318" NPT Tube packing I VII on I I <-
---.., 

Process Conn Material: 316 Stainless Steel <-

0:: Holder Material: 316 Stainless Steel 
$ 

~ 
<-

~ == 
w Scale Range: 3.4 scfm Rangeability: 10:1 ~ 
:2 Rated Accuracy: ±10% (full scale) Meter length: 75mm > <-

Max Temp: 250 deg F Max Press : 200 psig ~ 
Riiing Material: 316SS Cking Material: Viton ~ 
SS Tag: Yes Mounting: Panel Install ~ 

~ 
<-

135BF-1A4GC281C <-
~ 

135BF - Size 8 SHO-RA TE "50" Flow Indicator 

1 - TUBE: R-BM-75-1 (Cut-OH) n -
A - FLOAT (316 STAINLESS STEEL): B-RV-8 .._ 
4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Moonted to Right Side Plate 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air = 
C/J c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Vilon 0-ring = 
~ 

I-= 
2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/f!' NPT Connection. 316 Stainless Steel Filling and Adapter -z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Valw on Inlet 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back 
~ 

c - ACCESSORIES: Stainless Steel Side Plates I= 

Riter Holder. F&J Model FJ46P - Diameter. 47 mm; Connection: 3/8" FPT 
t--

I= 
Critical Flow Venturi: Flow Systems Part No. S~NPT-0.:XXX.SS - 318" MNPT Hex Body, 

I= 

r.-:=-

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment I 

DATA SHEET NO. I REV. 
Flow Instrument Fl-5039 I A 

A:COM. Rotameter 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

FAC-Fl-5039 
Hookup Drawings: NIA Loop Wiring Diagram: I NIA' <-

TAG NO: 
Spec: I 28 3233 Line I Vessel Number. I NIA 

Asset No: P&ID: I P-6006 Line ID: I !Size: 3/8 in Schedule: Tubing <-

Sen.ice Manufacturer. I Brooks <-

Description: 
Facility Air Samplers 

Model: I 1358F-1A4GC2B1C <-

Safety Lewi: I NS Quality Lei.el: I ML-4 <-

<-
en Fluid: Air Liquid: I Units: I Vapa: Units: Differential: Units: FZi z 
0 Fluid State Present: I NIA Min: NIA n I/hr NIA NIA <-
F I 

Flow: 

i5 Compressibility (Z): NIA Units: Normal (Operating NIA 4500 NIA <-
~ i5 Temperature @ Operating: r 75 deg F Max (Full Scale): NIA 6300 NIA ~ 

0 1 Pressure @ Operating: r 11.7 in Hg SG/Density @ Operating: Air NIA ~ en Vapor Pressure: NIA Viscosity @ Operating: Air NIA en <-
w Base Pressure: NIA Specific Heat Ratio f'•tcv ); NIA j% Solids: I NIA <-0 

~ Base Temperature NIA 
- .. « Steam % Quality or •superheat: I NIA !Pipe Material:! NIA <-

a. Flange Material: NIA Flange Rating NIA <-
~ 
<-

- <-

Tube Material: Borosilicate Glass Float Material: 316SS I Vahe Location: I Inlet !Vaile Size: I NIA <-

Process Conn: 3/8" NPT Tube packing J_ Vi ton I L <-
~ 

Process Conn Material: 316 Stainless Steel <-

~ Holder Material: 316 Stainless Steel 
,,:= 

~ 
<-
~ 

W I Scale Range: 3.4 scfm Rangeability: 10:1 <-
~ 

:2 Rated Accuracy: ±10% (full scale) Meter Length: 75mm > <-

Max Temp: 250 deg F Max Press: 200 psig =z 
Fitting Material: 316SS Q.ring Material: Vi ton 

~ 
<-

SS Tag: Yes Mounting: Panel Install Pzi -<-

<.-

1358F-1A4GC281C <-

1358F - Size 8 SHO-RA TE ·so· Flow Indicator 
~ 

= 1 - TUBE: R-BM-75-1 (Cut-Of!) 
= A - FLOAT(316 STAINLESS STEEL): 8-RV-8 

4 - SCALE TYPE I SIDE PLATE ARRANGEMENT: Stainless Steel Detachable Scale Mounted to Right Side Plate 
;-:= 

G - SCALE INSCRIPTION: Special Calibration, 10% Full Scale Air 
~ 

""=' en c - TUBE PACKING AND 0-RING MATERIALS FOR METER I VALVE: Viton Tube Packing, Viton 0-ring 

~ 
~ 

2 - FITTING AND ADAPTER MATERIAL I PROCESS CONNECTION SIZE AND TYPE: 3/ff' NPT Connection, 316 Stainless Steel Fitting and Adapter 
I= z B - VALVE CONFIGURATION: Standard Stainless Steel Needle Val1e on Inlet 

1 - CONNECTION ORIENTATION: Inlet Port Back, Outlet Port Back 
~ 

c - ACCESSORIES: Stainless Steel Side Plates F 
Filter Holder. F&J Model FJ-46P - Diameter. 47 mm; Connection: 3/8" FPT 

~ 

Critical Flow Venturi: Flow Systems Part No. S~6-NPT-O.~SS - 3/8" MNPT Hex Body, 
r;= 
~ 

-I 

LANL Project l.D. 100761 
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Attachment 1 

DA TA SHEEf NO. I REV. 
Flow Transmitter FIT-1102 I A 

A:'COM~ 
Magnetic Flow Meter St-EEr OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AM: I 

RLWTF 
P.O. 

Project 
REO. 

LLW-FIT -1102 
1-bokup lhw ings: f'VA Loop Wiring Clagram I M-S150 4 

TAG NO: 
Spec: I 40 9100 Lile I Vessel !IA.miler. I LLW-101-SS150 4 

Asset No: P&D: I D-S010 Lile JD: 1.S1" !Size: 1.1/2" Schedule: r 40 4 

Service l\fenufacturer: Yokogawa 4 

Descripoon: 
LLW hfluent Filter System 

IVodel: AXF04QG.NNAH2H-AA 11-2NB/SCT/GCIM01TOfl.3/SC 4 

Safety aass NS Quaily Assurance Level M.-4 4 

4 

en Fluid: LLW Influent Liquid: Lhlts: Vapor. Lhits: Clff erenlial: Units: 4 
z 

Fluid State Present: Liquid Mn: f'VA NIA f'VA f'VA f'VA 0 , gpm 4 

F Flow : 

l5 
Corrpresslbllity (Z): Water based Lhits: NoITTBI (Operating) 50 NIA f'VA 4 

z Temperature @ Operalhg: r 75 deg F Max (Ful Scale): f'VA NIA f'VA ~ 

8 1 Pressure@ Operating: r 45 psig SG/Density @ Operating: .03SB lbm / in•3 NIA f'VA ~ 
-= en Vapor Pressure: No Viscosity @ Operating: 1.05 cP 4 en w Base Pressure: f'VA Specific Heat Ratio (C•icJ: f'VA !%Solids: I f'VA 4 

8 Base Temperature f'VA Steam% Quality or •Superheat: I f'VA I Ape l\feterial: I Halar liled SS 4 a:: 
ll. Range l\feterial: SS J Flange Rating:j Oass 150 4 

~ 
' - -

4 

Process Conencoon CL 150 Flange 1Voltage: 120VAC 4 

Tube Material 31SSS Liner l\feterial PFA Pow er VVlring: Self Powered Signal Type: I 4 - 20m0. 4 

Bectrode Type Rerrovable Bectrode l\feterial Hastelloy C27S Communication Protocol J-lb.RT Locaoon: I Rerrote 4 

11\feter Casing NIA 8ectrical Protection: f'VA l Temperature Category: f'VA 4 

Bectrical Protecoon: f'VA Terrperature Category: f'VA Gas Group: f'VA Blclosure Protecoon JP1r s IP2: 7 4 

w Gas Group: I NIA Blclosure Protection IP1 r s JP2: 7 a:: Pulse Frequency (pps) 0.0001 to 10,000 4 

Ill Grounding Type: Grounding Material~ 
w 

j; Rhg Hastelloy C27S I- Operating temp (deg F) SB - BS 4 
a:: 

Voltage: I f'VA w Calibrated Span (gpm): 0-500 4 s: ~ 0 Pow er VVlrilg:J See notes Signal Type: 4 - 20m0. Factory Caibration Yes 4 
...J 0 
u. ,1 Communicaoon Protocol HART Location: Rerrote (..) Body Material: Alurrinum 4 

Max Flow (gpm) 321.2 I Nonml: 100 I 11"1irrum 0 SS Tag: Yes 4 

Max Terrp (deg F) 140 11"1irrum -40 Accuracy: 0.35% span 4 

Max Press (psij 14.5 11"1irrum -1 4.5 Alarms qty 1 dry contact I Rating I 30VDC or 0.2A 4 

Max velocity (!Us) 11"1 Cond (uS/cm) )c 1 Status qty 2 dry contact I Rating I 30VDC or 0.2A 4 

Vacuum Possibility No ' M>unting Flush Panel 4 

4 

4 

Pow er originates from converter usilg dedicated signal cable AXFC-4-L200 ~ 
4 

M>del Code AXF040 Standard (Wafer Type) Subrrersible Type I E'xplosbn Proof, PFA Linilg, 50 mm (1.5 il) integral Flow rreter I Rerrote Flow tube """' 4 -G - General Purpose Use [Avaiable only with Bectrode suffix code 2) 4 

-N - Rerrote Flow b.Jbe for Corrbined use w Ith AXFA 11 4 

N - Rerrote Flow b.Jbe = 
A - Fluorocarbon PFA 

;= 

= H - Bectrode Material; Hastelloy C27S equivalent 

2 - Bectrode Structure; Replaceable [Only for suffix code G "General Purpose Use'1 
~ 

en -= w H - Grounding Rhg and Bectrode l\feterial Hastelloy C27S equivalent F I-
0 AA 1 - Process Connecoon ANSI Oass 150 Flange (Carbon Steel) 
z 

1 - Lay Length (Standard) t 2 - Bectrical Connection ANSI 1/2 NPT ferrele 

N - hdicator (htegral Flow rreter w lthout indicator - Mist be used for Remote Flow tube) "'-"' 
B - Standard Caibraoon 

,,...,. 

SGT - Stainless Steel Tag Aate 
,,,,.;;; 

GC - Acid-resistant Vlton Gaskets ~ 

M'.11 - Material Certificate for: PFA I Polyurethane Ape, Bectrodes, Groundilg rings/electrodes, Ranges ~ 
T01/l3/SC - Hydrostatic Tests I Calibration Certificate - Declaration & the Prirrery Standard List I Flow Test 5 points of user-specified span "==" 

~ 

LANL Project l.D. 100761 
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Attachment 1 

DATA SHEEfNO. 
Flow Transmitter 

Magnetic Flow Meter 

I REV. 
FIT-1311 

Sl-EET OF 

I A 
DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

Project 

TAG NO: 

Asset fib: 

Service 
Description: 

RLWTF 

LLW-FIT-1311 

RO Feed Recycle 

1-klokup Drawings: fll/A 

Spec: I 40 9100 

Am: I 0.6017 

NCC AllE. I 
P.O. 

RED. 

Loop Wring Diagram: I M-6234 

Li'le I Vessel Nunt>er. I LLW-220.SS150 

Li'le ID: 0.67" I Size: 112· Schedule: r 40 

Mmufacturer: Yokogawa 

Model: AXF01iG-NNAH2H-AA 11-2NB/SCT/GC/M01T01l.3'SC 

Safety aass NS Quaity Assurance Level 

~ 

Liquid: 

Mn: 
Flow: 

Norrrel (Operating) 

fll/A 

Untts: Vapor. Units: Differential: Unils: 

NIA fll/A fll/A fll/A 

NIA fll/A 

NIA fll/A 

NIA fll/A 

Max (Ful Scale): fll/A 

SG/Densily @ Operating: .0368 lbm / in•3 

gpm 

5 

f .~---------~------------------------------- .~ 
CIJ Fluid: LLW Influent 

ts 1 Fluid State A"esent Liquid 

E CoJlllressibllily (Z): Water based Units: 
0 ------------------------'----..-----------------+--------t Z TeJlllerature @ Operating: r 75 deg F 

8 A"essure@ Operating: 45 psig 

~ Vapor A"essure: fib Viscosity @ Operating: 1.05 cP 

!%Solids: I fll/A 

I Ape Material: I Halar li'led SS 

Specific Heat Ratio (C•/c): fll/A 

Steam% Quality or •Superheat: I fll/A 

W Base A"essure: fll/A 

~ Base Terrperature: fll/A 

c... Range Mlterial: SS j Flange Rating:I aass 150 

-
I A"ocess Conenction CL 150 Flange Voltage: 120VAC 

Tube Material 316SS Liner Material PFA Power Wring: Se~ Powered Signal Type: I 4 - 20 mA 

Bectrode Type Rerrovable Bectrode Material Hastelloy C276 CoITTnmication A"otocol HA.Rf l Location: I Rerrote 

tveter Casing NIA Bectrical A"otection: fll/A l Terrperature Category: fll/A 

Bectrical A"otection: fll/A TeJlllerature Category: fll/A Gas Group: fll/A Enclosure A"otection IP1r 6 I Pl: 7 

7 

<-

w ~ Gas Group: I NIA Enclosure A"otection IP1 6 IP2: 

~ Grounding Type: 
r 

Grounding Material: Hastelloy C276 F&lg 

0:: F\Jlse Frequency (pps) 0.0001 to 10,000 
, I~ _Op __ er_a-tin-g~t-eJlll--'(-d~eg~F)-------1-------------------6-B-- -B6------------------~~<-"f 
0:: ---------------------...... ---..._ ____________________________ -+ __ ~ 

S: Voltage: [ 

~ Alw er 'M"ng:I See notes 

u.. i Communication A"otoco~ HA.Rf 

IVax Flow(gpm) 321 .2 l flbrrrel: 

• IVax TeJlll (deg F) 140 

IVax A"ess (psQ 14.5 

IVax velocity (!Us) 

Vacuum Possiblity 

fll/A 

Signal Type: 

Location: 

100 I 

Mn Cond (uS/cm) 

No 

4 - 20 mA 

Remote 
• 0 

-40 

-14.5 

Alwer originates from converter usi'lg dedicated signal cable AXFC-4-L200 

().500 

Yes 

Alurrinum 

w Calibrated Span (gpm): 

§ Factory Caibration 

u I Body Mlterial: 

l SS Tag: Yes 

I Accuracy: 0.35% span 

Alanns qty 1 dry contact I Rating I 
Status qty 2 dry contact I Rating I 
Mounting Flush Panel 

Mldel Code AXF015 Standard Wafer Type) Subrrersible Type I Explosion A"oof, PFA Lining, 50 mm (0.5 in) integral Rowrreter I Rerrote Row tube 

G - General F\Jrpose Use [Avaiable only w tth Bectrode suffix code 2) 

N - Rerrote Row lube for Conbined use w tth AXFA 11 

N - Rerrote Row lube 

A - Fluorocarbon PFA 

H - Bectrode Mlterial; Hastelloy C276 equivalent 

2 - Bectrode Structure; Replaceable [Only for suffix code G "General F\Jrpose Use1 

O~ H - Grounding Ri1g and Bectrode Mlterial Hastelloy C276 equivalent 

AA 1 - A"ocess Connection ANSI Oass 150 Flange (Carbon Steel) 

z 1 - Lay Length (Standard) 

2 - Bectrical Connection ANSI 1/2 flPT ferrele 

N - hdicator (htegral Row rreter w tthout incficator - Mist be used for Remote Flow tube) 

B - Standard Caibration 

SCT - Stainless Steel Tag Flate 

GC - Acid-resistant Vtton Gaskets 

MJ1 - Material Certificate for: PFA I Polyurethane Pipe, Bectrodes, Groundng rings/electrodes , Ranges 

l01/L3/SC - Hydrostatic Tests I Calilration Certificate - Declaration & the Airrary Standard List I Flow Test 5 points of user-specified span 

30VDC or 0.2A 

30VDC or 0.2A 

<-

<-

-

<-

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Process Measurement Devices 
40 9100-61 (Att. 1) 

::1,1572 



Attachment 1 

DATA SHEErNO. I REV. 
Flow Transmitter AT-1315 I A 

AECOM. Magnetic Flow Meter Sl-EEf OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY Cl-KD PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project 
REQ. 

Hookup Drawings: NIA Loop 'Mring Diagram I M-6230 <-
TAG NO: LLW-FIT-1315 Spec: I 40 9100 Line I Vessel l'llntJer: I LLW-228-SS150 <-

Asset lit>: P&D: I D-6017 Line ID: 1.61" !Size: 1112" Schedule: r 40 <-

Service Manufacturer: Yokogawa <-
RO Inlet Feed 

Description: Model: AXFO<IOGNNAH2H-AA 11-2NB/SCT/GC/MOfTOfl.3/SC <-

Safety Cass NS Quaity Assurance Level ML-4 <-

<--
C/l Fluid: LLWlnfluent Liquid: Units: Vapor: Units: Iliff erential: Units: <-

~ ~ Fluid State A"esent: Liquid Mn: NIA gpm NIA NIA NIA NIA <-

F Flow: 
Conpressibility (Z): Water based Units: Norrrel (Operating) 40 NIA NIA <-

i5 ~ z Tenperature @ Operating: r 75 deg F Max (Ful Scale): NIA NIA NIA 
0 -= 
(.) A"essure@ Operating: r 45 psig SG/Density @ Operating: .0368 lbm/ in•3 NIA NIA <-

C/l Vapor A"essure: (lb Viscosity @ Operating: 1.05 cP 7 
C/l 
w Base A"essure: NIA Specific Heat Ratio (C•/c): NIA !%Solids: I NIA <-

8 Base Tenperature: NIA Steam% Quality or •Superheat: I NIA I Ape Material: I Halar llned SS <-
0::: 
(l.. Range Material: SS I Flange Rating:j aass 150 <-- ~ 

<-

<-

A"ocess Conenction CL150 Flange Voltage: 120VAC ¥ 
Tube Material 316SS Liner Material PFA Pow er 'Mring: Self Powered Signal Type: I 4 - 20rrA <-

Becb"ode Type Rerrovable Electrode Material Hastelloy C276 Conmmication A"otocol HART lLocation: I Rerrote II <-

Mater Casing NIA Bectrlcal A"otection: NIA Fenperature Category: NIA <-

Bectrical A"otection: NIA Tenperature Category: NIA Gas Group: NIA Enclosure A"otection IP1r 6 IP2: 7 <-

w Gas Group: I NIA Enclosure A"otection IP1r 6 IP2: r 7 0::: F\Jlse Frequency (pps) 0.0001 to 10,000 <-

@1 Grounding Type: 
w 

Ring Grounding Material: Hastelloy C276 I- Operating tenp (deg F) 68 - 86 <-
0::: 

$'. ' Voltage: I NIA w Calibrated Span (gpm): 0-500 <-
> g Alw er 'Mrlng:I See notes Signal Type: 4 - 20mA. z Factory Caibration Yes <-
0 u.. Conmmication A"otocol HART Location: Rell"Ote (.) Body Material: Alurrinum <-

.• Max Aow(gpm) 321.2 I 11t>rrrel: 100 I Mlnirrum • 0 J SS Tag: Yes <-

Max Tenp (deg F) 140 Mlnlrrum -40 l Accuracy: 0.35% span <-

Max A"ess (psQ 14.5 Mlnlrrum -14.5 J Alarms qty 1 dry contact I Rating I 30VDCor0.2A <-

Max velocity (ft/s) Min Cond (uS/cm) >= 1 Status qty 2 dry contact I Rating I 30VDCor0.2A <-

Vacuum Possibiity No Mounting Flush Panel <-

"' 
<-

Pow er originates from converter using dedk:ated signal cable AXF~l200 <--Model Code AXF040 Standard (Water Type) Subrrersible Type I Explosk>n A"oof, PFA Lining, 50 nm (1.5 In) integral Flow rreter I Rell"Ote Flow tube <----G - General F\Jrpose Use [Avaiable only with Bectrode suffix code 21 <-

N - Rerrote Flow rube for ContJined use with AXFA 11 ~ 
"---

N - Rerrote Flow b.Jbe -A - Fluorocarbon PFA 

H - Bectrode Material; Hastelloy C276 equivalent !;==; 

2 - 8ectrode Structure; Replaceable [Only for suffix code G "General F\Jrpose Use1 = 
C/l 

H - Grounding Ring and 8ectrode Material Hastelloy C276 equivalent ~ w 
I- "=" 
0 AA 1 - A"ocess Connection ANSI Oass 150 Flange (Carbon Steel) 
z 

1 - Lay Length (Standard) 
~ 

2 - 8ectrlcal Connection ANSI 1/2 f\Pfferrele ~ 

N - Indicator (Integral Flow rreter without Indicator - Must be used for Rell"Ote Flow tube) ~ 

B - Standard Caibration ~ 

SCT - Stainless Steel Tag Rate 
~ 

GC - Acid-resistant Viton Gaskets 
~ 

<-

Ml1 - Material Certificate for: PFA I Polyurethane Ape, 8ectrodes, Grounding rings/electrodes, Flanges ~ 
l01/l3/SC - Hydrostatic Tests I Calibration Certificate - Declaration & the Prirrery Standard List I Flow Test 5 points of user-specified span ~ -

<-

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Process Measurement Devices 
40 9100-62 (Att. 1) 

:1157~ 



Attachment 1 

DATA SHEET NO. I REV. 
Flow Transmitter FIT-1352 I A 

AECOM. Magnetic Flow Meter Sl-EEr OF DAlE 

NO. BY DAlE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AME I 

Project RLWTF 
P.O. 

RBl. 

LLW-FIT-1352 
Hoolo.Jp IXaw ings : llVA Loop IMring [lagrant I M-6246 "'-

TAG NO: 
Spec: I 40 9100 Lile I Vessel ~rrber: I LLW-245-SS150 "'-

Asset No: Rm: I D-6016 Lile ID: 1.61" jSize: 1112" Schedule: r 40 "'-

Service Mmufacturer: Yokogawa "'-
RO Permeate 

Description: M>del: AXF04CJG.NNAH2H-AA 11-2NB/SCT/GCIM01TOfL3/SC "'-

Safety aass NS Quaity Assurance Level ML-4 "'-
- "'-

Ul Fluid: I LLWlnfluent Liquid: Lhlts: Vapor: Lhils: llfferential: Units: "'-

t5 • Fluid State Present: Liquid Mn: llVA gpm NIA llVA llVA flVA "'-
F= Flow : -Corrpressibiiity (Z): Water based Lhits: Norrml (Operating) 40 NIA llVA "'-
i5 r -z Terrperature @ Operatilg: 75 deg F Max (Ful Scale) : flVA NIA llVA "'-
0 

Pressure @ Operating: r 45 psig SG/Densily @ Operating· lbm/fn•3 NIA flVA -(..) .0366 "'-
Ul Vapor Pressure: No Viscosity @ Operating: -
Ul 1.05 cP - "'-
w Base Pressure: flVA Specific Heat Ratio (c•/c-): flVA j%Solids: I flVA "'-
8 Base Temperature: flVA Steam % Quality or •Superheat: I llVA I Ape Material: I Haler liled SS "'-
Cl: 
D.. Flange Materiat SS Flange Rating:j aass 150 "'--

"'--
"'--Process Conenction CL 150 Flange Volage: 120VAC "'-

Tube Material 316SS Liner Material PFA I Pow er IMring: Self Powered Signal Type: I 4-20ml\ "'-

Bectrode Type Rennvable Electrode Material Hastelloy C276 Corrmmication Ftotocol HART Location: I Rennie "'-

Mater Casing NIA Bectrical A"otection: llVA 1 Temperature Category: llVA "'-

Bectrical Ftotection: flVA Femperature Category: flVA Gas Group: flVA Enclosure Protection IP1f 6 IP2: r 7 "'-

w Gas Group: I NIA Enclosure Protection IP1 6 IP2: r 7 Cl: A.Jlse Frequency (pps) 0.0001 to 10,000 "'-

~ I Grounding Type: 
w 

Rilg Grounding Material: Hastelloy C276 I- Operating temp (deg F) 66- 66 "'-
I- Cl: 

Vottage: I flVA w Calbrated Span (gpm): 0-500 "'-

~ > 
Power IMrilg:j See notes Signal Type: 4-20ml\ z Factory Caibration Yes "'-

..J 0 u. Comrunication Ftotocol HART Location: Remote (..) Body Material: Alurrinum "'-

Max Flow(gpm) 321.2 I Norrm1: 100 I Mninum •o j SS Tag: Yes "'-

Max Terrp (deg F) 140 Mninum -40 Accuracy: 0.35% span "'-

Max Press (psij 14.5 Mninum -14.5 Alarms qty 1 dry contact I Rating I 30VDC or 0.2A "'-

Max velocity (ft/s) Mn Cond (uS/cm) )c 1 Status qty 2 dry contact I Rating I 30VDC or 0,2A "'-

Vacuum Possibiity No Mlunting Flush Panel "'-

"'--
"'--Power originates from converter usilg dedicated signal cable AXFC-4-L200 "'-

Mldel Code AXF040 Standard (Wafer Type) Subrrersible Type I Expiosbn Proof, PFA Linilg, 50 mm (1.5 il) integral Flowrreter I Remote Row tube -"'--G • General A.Jrpose Use [Avaiable only w ilh Bectrode suffix code 2] "'-

N • Rennie Flow tube for Collilined use w Ith AXFA 11 -"'-

N • Rennie Flow tube -
A • Fluorocarbon PFA -
H • Bectrode Material; Hastelloy C276 equivalent -
2 • Bectrode Structure; Replaceable [Only for suffix code G "General A.Jrpose Use1 -Ul 
H • Grounding Rilg and Bectrode Material Hastelloy C276 equivalent -~ 
AA 1 - Process Connection ANSI Cass 150 Flange (Carbon Steel) -0 z 
1 - Lay Length (Standard) --2 • Bectrical Connection ANSI 1/2 NPT female -N • ildicator (iltegral Flow rreter without indicator· MJst be used for Remote Flow tube) 

B • Standard Caibration --SCT • Stainless Steel Tag Plate 

GC - Acid-resistant Vlton Gaskets -"'--Ml1 • Material Certificate for: PFA I Polyurethane Ape, Bectrodes, Groundilg rings/electrodes, Ranges "'--l01/L3/SC ·Hydrostatic Tests I Calibration Certificate. Declaration & the Prinery Standard List/ Flow Test 5 points of user-specified span -
"'-

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Process Measurement Devices 
40 9100-63 (Att. 1) 

:11574 



Attachment 1 

DATA Sl-EETNO. I REV. 
Flow Transmitter FIT-1403 I A 

A:COMe Magnetic Flow Meter Sl-EEr OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AlllE I 
Project RLWTF 

P.O. 

REQ. 

1-bolo.Jp Draw lngs: NIA Loop Wiring Diagram I M-6276 <-
TAG NO: LLW-FIT-1403 Spec: I 40 91 00 Lile I Vessel l'lln1Jer. I LLW-449-SS150 <-

Asset No: P&D: I D-6021 Lile ID: 1.61 " !Size: 1112" Schedule: 40 <-

Service Manufacturer: Yokogawa <-

Descriptim: 
RO Perrreate Recycle 

M:>del: AXFO«JG.NNA H2H-AA 11-2NB/SCT/GC/M01T0f l.1/SC <-

Safety aass NS Quaity Assurance Level ML-4 <-

<-

I - ~ - .- ~ 

C/l Ru id: LLWlnfluent Liquid: Lhlts: Vapor: Lhits: Differential: Units: <-
z 

Fluid State Present: Liquid Mn: NIA NIA NIA NIA NIA 0 gpm <-
F Flow: 

Coflllressibtlity (Z): Water based Lhits: Norrrel (Operating) 40 NIA NIA <-
i5 

r 
= z Terrperature @ Operalilg: 75 deg F Max (Ful Scale): NIA NIA NIA <-

0 =--
0 Pressure@ Operating: r 45 psig SG/Density @ Operating: .0368 lbm/ ln'3 NIA NIA <-
C/l -C/l Vapor Pressure: No Viscosity@ Operating: 1.05 cP <-
w Base Pressure: NIA ~ Specific Heat Ratio (C•/c): NIA !%Solids: I NIA <-

8 Base TefllJerature: NIA _. Steam % Quality or •Superheat: I NIA I Ape Material: I Halar liled SS <-a:: 
ll. Range Material: SS I Flange Rating:I aass 150 <-- = <--

<-

Process Conenction CL 150 Flange Volage: 120VAC :=£ 
Tube Material 316SS Liner Material PFA Pow er Wiring: Self Powered Signal Type: I 4 - 20 1M <-

Bectrode Type Rerrovable Electrode Material Hastelloy C276 CoITTnJnication Protocol HA.ITT lLocation: I Rerrote <-

M3ter Casing NIA Bectri:al Protection: NIA l TefllJerature Category: NIA <--
Bectrical Protection: NIA lTefllJerature Category: NIA Gas Group: NIA Enclosure Protection IP1r 6 IPZ: r 7 <-

w I Gas Group: I NIA Enclosure Protection IP1 6 IP2: r 7 a:: Pulse Frequency (pps) 0.0001 to 10,000 <-
Ill w 
::::i Grounding Type: Rilg Grounding Material: Hastelloy C276 p Operating tefllJ (deg F) 68 - 86 <-
i- a:: . 

~ 
Voltage: I NIA w Calibrated Span (gpm): 0-500 <-

Pow er V'h"ilg~ See notes Signal Type: 4 - 20 1M ~ Factory Caibration Yes <-
-' 0 u. CoITTnJnication Protocol HA.ITT Location: Rerrote CJ Body Material: Alurrinum <-

Max Flow ( gpm) 321 .2 I Norrre1: 100 I Mnirrum 0 SS Tag: Yes <-
~ 

Max TefllJ (deg F) 140 Mnirrum -40 Accuracy: 0.35% span <-

Max Press (psij 14.5 Mnirrum -14.5 Alarms qty 1 dry contact I Rating I 30VDC or 0.2A <-

Max velocity (ft/s) Mn Cond (uS/cm) >= 1 Status qty 2 dry contact I Rating I 30VDC or 0.2A <-

' Vacuum Possibiity No Mounting Flush Panel <-

<-- - -
<-

Pow er originates from converter usilg dedi:ated signal cable AXFC-4-L200 <-
= M:ldel Code AXF040 Standard (Wafer Type) Subrrersible Type I Bcplosim Proof, PFA Linilg, 50 mm (1.5 il) integral Flowrreter I Rerrote Flow tube <--G - General Purpose Use [Avaiable only with Electrode suffix code 2] <-

"""" N - Rerrote Flow tube for Con1Jined use with AXFA 11 <--N - Rerrote Flow tube -A - Fluorocarbon PFA 

H - Electrode Material; Hastelloy C276 equivalent 
,.,,,.,.., 

-2 - Bectrode Structure; Replaceable [Only for suffix code G "General Purpose Use1 
U) 

H - Grounding Rilg and Bectrode Material Hastelloy C276 equivalent """ w 
F 

AA 1 - Process Connection ANSI aass 150 Flange (Carbon Steel) 
,,=:; 

0 z 
1 - Lay Length (Standard) 

~ 

2 - Bectri:al Connection ANSI 1/2 NPT female = 
N - ndicator (ntegral Flow meter w lthout indicator - fv\Jst be used for Rerrote Flow tube) ~ 

B - Standard Caibration 
........ 

SGT - Stainless Steel Tag Aate I= 

GC - Acid-resistant Vlton Gaskets ~ 
MJ1 - Material Certifi:ate for: PFA I Polyurethane Ape, Bectrodes, Groundilg rings/electrodes, Ranges ~ 
101/L3/SC - Hydrostatic Tests I Calibration Certificate - Declaration & the Primary Standard List/ Flow Test 5 points of user-specified span ~ 

-
<-

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Process Measurement Devices 
40 9100-64 (Att. 1) 

:1,1575 



Attachment 1 

Flow Transmitter 
DATA St-EEfNO. I REV. 

FIT-1405 I A 

.A:COM. Magnetic Flow Meter St-EEf OF DAlE 

NO. BY DAlE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC Al'E I 

Project RLWTF 
P.O. 

RBl. 

LLW-FIT-1405 
Hoola.Jp IXaw ings: l'VA Loop l/Viring Diagram I M-6277 <-

TAG NO: 
Spec: I 40 9100 Lile I Vessel l'llrrtJer: I LL w-44g.ss150 <-

Asset No: A!.D: I ().6021 Lile ID: 1.61" !Size: 1112" Schedule: r 40 <-

Service Manufacturer: Yokogawa <-
Treated Bfluent 

Description: M:ldel: AXFCJ<IOG.NNAH2H-AA 11-2NB/SCT/GC/MOfTOfl.3/SC <-

Safety Oass NS Ollaity Assurance Level ML-4 <-

<-

w I Fluid: j LLWlnfluent Liquid: Uilts: Vapor: Uiils: Differential: Units: <-

ti Fluid State Present: Liquid Mn: l'VA gpm NIA l'VA l'VA l'VA <-
F Flow : 

Corrpressibllily (Z): Water based Uiits: Norrrel (Operating) 40 r;::;::Jf1ll NIA all l'VA <-
i5 r a~ 1 .fz: R z Terrperature @ Operalilg: 75 deg F Max (Ful Scale): l'VA NIA l'VA 
0 F= 
u Pressure® Operating: r 45 psig SG/Densily ® Operating: .0368 lbmfln•3 NIA l'VA <-
(JJ Vapor Pressure: No Viscosity @ Operating: 1.05 cP ~ 
(JJ 

w Base Pressure: l'VA Specific Heat Ratio (C•lcJ: l'VA !%Solids: I l'VA <-

8 Base Terrperature: l'VA Steam % Ollalily or •Superheat: I l'VA I Pipe Materta1: I Halar lined SS <-
0:: 
D.. I Flange Material: SS Flange Rating:!_ Oass 150 <-

~ 
<-

11 ~ 
Process Conenction CL 150 Flange Voltage: 120VAC <-

• Tube Material 316SS Liner Material PFA Powerl/Viring: sew Powered Signal Type: I 4 - 20rrA <-

Bectrode Type Rerrovable 8ectrode Material Hastelloy C276 Communication Protocol HART' lLocation: I Rerrote <-

Meter Casing NIA 8edrical Protection: l'VA lTerrperature Category: l'VA <-

Beclrical Protection: l'VA lTerrperature Category: l'VA Gas Group: l'VA Enclosure Protection IP1r 6 IP2: r 7 <-

w Gas Group: I NIA Enclosure Protection IP1 r 6 IP2: 7 0:: Pulse Frequency (pps) 0.0001 to 10,000 <-
ID w 
~ 

Grounding Type: Rilg Grounding Material: Hastelloy C276 t- Operating terrp (deg F) 68 - 86 <-
0:: 

s: Voilage: I l'VA w Caiilrated Span (gpm): 0-500 "'.: 
Powerl/Virilg:I 

> 
0 See notes Signal Type: 4 - 20 rrA z Factory Caibration Yes <-
-I 0 u. Communication Protocol HART' Location: Rerrote u Body Material: Alurrinum <-

Max Flow (gpm) 321.2 I Norrre1: 100 I Milimum • 0 SS Tag: Yes <-

Max Terrp (deg F) 140 Mill mum -40 Accuracy: 0.35% span <-

Max Press (psQ 14.5 Mill mum -14.5 I Alarms qty 1 dry contact I Rating I 30\/DC or 0.2A <-

Max velocity (!Us) Mil Cond (uS/cm) >= 1 I Status qty 2 dry contact I Rating I 30\/DC or 0.2A <-

Vacuum Possillity No Mounting Flush Panel <-
- <-- -, <-

Pow er originates from converter usilg dedicated signal cable AXFC-4-L200 <-

Model Code AXF040 Standard (Wafer Type) Submersible Type I Explosbn Proof, PFA Linilg, 50 mm ( 1.5 il) integral Flow meter I Rerrote Flow tube ~ 
G - General Purpose Use [Avaiable only w Ith 8ectrode suffix code 2] ~ 
N - Rerrote Flow b.Jbe for CorrtJined use with AXFA 11 "Z ....... 
N - Rerrote Flow b.Jbe 

A - Fluorocarbon PFA r= 
H - Bectrode Material; Hastelloy C276 equivalent F 
2 - Bectrode Structure; Replaceable [Only for suffix code G "General Purpose Use'1 ~ 

(JJ 
H - Grounding Rilg and Bectrode Material Hastelloy C276 equivalent = w 

t-
AA 1 - Process Connection ANSI Oass 150 Flange (Carbon Steel) I= 0 z 
1 - Lay Length (Standard) ~ 

2 - Bectricai Connection ANSI 1/2 l'l'Tfemaie ~ 

N - hdicator (htegral Flow meter without indicator - Must be used for Rerrote Flow tube) ~ 

B - Standard Caibration ~ 

SCT - Stainless Steel Tag Plate ~ 
;:;::;; 

GC - Acid-resistant Vlton Gaskets <-

Ml1 - Material Certificate for: PFA I Polyurethane Pipe, Bectrodes, Groundilg rings/electrodes, Flanges ~ 
1U1/L3/SC - Hydrostatic Tests I Calibration Certificate - Declaration & the Airrary Standard List I Flow Test 5 points of user-specified span ~ 

<-

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Process Measurement Devices 
40 9100-65 (Att. 1) 

:11576 



Attachment 1 

DATA SHEET NO. I REV. 
Flow Instrument FIT-1515 I A 

A:COM. Rotometer 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

LLW-FIT-1515 
Hookup Drawings: NIA Loop Wiring Diagram: I E-6398 <-

TAG NO: Spec: I 40 9100 Line I Vessel Number: I LLW-303-SS150 <-

Asset No: P&ID: I D-6412 Line ID: 3. 07" I Size: 3" Schedule: r 40 <-

Ser.ice Manufacturer: Krohne <-

Description: 
LLW Effluent Sampling and pH adjustment 

Model: H2501-URR/M9/ESK-Z/K2 <-

Safety Class NS Quality Assurance Lei.el ML-4 <-
-

<-
C/J 

, ... ,-
z Fluid: LLW Effluent Liquid: Units: Vapa: Units: Differential: Units: <-
0 Fluid State Present: Liquid Min: 0 NIA NIA NIA NIA <-
F Flow: 
i5 Compressibility (Z): Water based Units: Noonal (Operating 100 gpm NIA NIA <-

>---z Temperature @ Operating: r 75 deg F Max (Full Scale): 200 NIA NIA <-
0 

Pressure @ Operating: r r= 
(.) 45 pslg SG/Denslty @ Operating: 1.02 g/mL NIA NIA <-
C/J Vapor Pressure: No Viscosity @ Operating: NIA NIA ~ C/J w Base Pressure: NIA Nominal pH 7 1% Solids: r 0 <-

8 Base Temperature NIA Steam % Quality or "Superheat: r 0 IPipe Material:! SS <-
0:: a.. Flange Material: SS Flange Rating aass 150 <-- ~ 

<-
..... ._ ... 

<--
Process Conenclion DNBO 3" Flange Voltage: 24VDC <-

Tube Material 316SS Liner Material NIA Power Wiring: Loop Powered Signal Type: I 4 -20 mA <-

Element Type Variable Area Electrode Material Hastelloy C(equi'°' Communication Protoc HART 1Locatlon: I Local <-

Meter Casing NIA Electrical Protection: NIA 1Temperature Category: NIA <-I 

i Electrical Protection: NIA Temperature Category: NIA 
0:: 

Gas Group: NIA Enclosure Protection 1Ff 6 l1P2: r 7 <-

M:l Max Flow(gpm) 264 INoonal: r 100 I Minimum 0 
~ 

Pulse Frequency (pps) NIA <-

~ Max Temp (deg F) 572 Minimum -321 
~ 

Operating temp (deg F) -13-104F <-

~ 
Max Press (psi) Flange Rating Minimum 2 x Pressure Loss C/J Calibrated Span (gpm): 0-50 <-

Max loelocity (11/s) NIA Min Cond (uS/cm) NIA z 
Factoiv Calibratior Yes <-1 

Ll. Vacuum PossibRi~ No g Body Material: SS <-

Inlet Run: > 5 Diameters SS Tag: LIT-1515 <-

Outlet Run: > 3 Diameters Accuracy: 1.6% reading <-

Alarms qty 2NAMUR I Rating I BVDC <-

I ~3mA pointer detected, s1 mA open <-

Mounting <-

<-- -
Pro\.ide with KBS.2 Float for 15851GPH flow range and 4.26psig loss <-

>---
<-
~ 

<-
i= 

H250H Model (H) horizontal (U) top to bottom <-
I= 

RR Tube material: Stainless Steel <-

M9 Standard Indicator 
I= 

<-

C/J ESK-Z Current output and totalizer 
>---

<-

~ K2 Two limit switches (NAMUR) ~ 
,....-z <-
"'=' <--

I <-== <-
I "=" <-.= 

<--<--- -- - - ·-- -
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Attachment I 

DA TA Sl-EEf NO. I REV. 
Flow Transmitter FIT-1700 I A 

A:COM" Magnetic Flow Meter Sl-EEf OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AM: I 

RLWTF 
P.O. 

Project 
RBl. 

1-bolOJp Drawings: NIA Loop \Mring llagram: I M-6368 <.. 
TAG NO: LLW-FIT -1700 Spec: I 40 9100 Lile I Vessel llllrrber: I LLW-397-SS150 <.. 

Asset No: F&D: I ().6030 Lile ID: 0.67" !Size: 1/2" Schedule: 40 4 

Service Manufacturer. Yokogawa 4 

Description: 
LLW Btaporator Condensate 

M:x!el: AXFO"fiG.NNAH2H·AA ~2NBISCT/GC/MOfTD1"l.3'SC 4 

Safety aass NS Quaity Assurance Level WL-4 4 

4 

r -en Fluid: LLWlnfluent Liquid: Lkltts: Vapor: Lklis: llff erential: Untts: 4 
z 

Liquid Mn: NIA NIA NIA NIA NIA o , Auld State Present: gpm 4 

E Corrpresslbility (Z): 
Flow : 

NIA Water based Lkltts: Norrrel (Operating) 40 NIA 4 
0 

~ 
,....... 

z Terrperature @ Operati'lg: r 75 deg F Max (Ful Scale): NIA NIA NIA 4 

0 
Pressure@ Operating: r 45 pslg SG/Density @ Operating: .0368 lbm/in•3 NIA NIA ~ u 

en Vapor Pressure: No Viscosity @ Operating: en 1.05 cP ~ 
w Base Pressure: NIA ~ Specific Heat Ratio (C•/o): NIA 1% Solids: I NIA 4 

8 Base Terrperature: NIA ~ Steam % Quality or •Superheat: I NIA I Ape Material: I Halar filed SS 4 
0:: 
a... I Range Materiat SS I Flange Rating: aass 150 4 

>--
4 

- 4 
- -

Process Conenction CL 150 Flange Voltage: 120VAC 4 

Tube Material 316SS Liner Material PFA Pow er \Mring: Seif Powered Signal Type: I 4 - 20rrA <.. 

Bectrode Type Rerrovable 8ectrode Material Hastelloy C276 Comrunlcation Protocol HART Location: I Rerrote 4 

Weter Casing NIA Bectrical Protection: NIA lTerrperature Category: NIA 4 

Bectrical Protection: NIA Terrperature Category: NIA Gas Group: NIA Enclosure Protection IP1 f 6 IP2: 7 4 

w Gas Group: I NIA Enclosure Protection IP1 r 6 IP2: 7 0:: F\Jlse Frequency (pps) 0.0001 to 10,000 4 

Ill w 
::i Grounding Type: Ring Grounding Material: Hastelloy C276 I- Operating terrp (deg F) 68 - 86 4 

F 0:: 
Voltage: I NIA w Calbrated Span (gpm): 0-500 4 

~ Power \Mrilg:I See notes Signal Type; 4 - 20rrA ~ Factory Caibration Yes 4 
...J 0 u.. Comrunication Protocol HART Location: Rerrote u Body Material: Alurrinum 4 

Max Flow(gpm) 321.2 I Norrrel: 100 I Mnirrum 0 SS Tag: Yes 4 

Max Terrp (deg F) 140 Mnirrum -40 Accuracy: 0.35% span 4 

Max Press (psQ 14.5 Mnirrum -1 4.5 Alarms qty 1 dry contact I Rating I 30VDC or 0.2A 4 

Max velocity (ft/s) Mn Cond (uS/cm) ,..1 Status qty 2 dry contact I Rating I 30VDC or 0.2A 4 

Vacuum Possibiity No Mounting Flush Panel 4 

4 -
4 

Pow er originates from converter usilg dedicated signal cable AXFC-4-L200 '=-' 
4 

Model Code AXF015 Standard (Water Type) Subrrersible Type I Explosion Proof, PFA Linilg, 50 rrrn (0.5 il) integral Flow rreter I Rermte Row tube ~ -G - General F\Jrpose Use [Avaiable only w tth 8ectrode suffix code 21 4 

N - Rerrote Flow lube for Corrbined use with AXFA 11 "'"Z 
-= 

N - Rerrote Flow lube 

A - Fluorocarbon PFA = 
-H - 8ectrode Material; Hastelloy C276 equivalent 

2 - 8ectrode Structure; Replaceable [Only for suffix code G "General F\Jrpose Use"] ~ 

en 
H - Grounding Ring and 8ectrode Material Hastelloy C276 equivalent -w 

~ I-
0 AA 1 - Process Connection ANSI Oass 150 Flange (Carbon Steel) 
z 

1 - Lay Length (Standard) -
2 - 8ectrical Connection ANSI 1/2 NPfferrale = 
N - i'ldicator (i'ltegral Flow rreter w tthout incficator - Mist be used for Rermte Flow tube) -= 
B - Standard Caibration 

~ 

.=:::.; 
Ser - Stainless Steel Tag Rate 

~ GC - Acid-resistant Vtton Gaskets <-

Ml1 - Material Certificate for: PFA I Polyurethane Ape, 8ectrodes, Groundilg rings/electrodes, Flanges ~ 
-l01/L3/SC - Hydrostatic Tests I Calibration Certificate - Declaration & the Prirrary Standard List I Flow Test 5 points of user-specified span , __ 

LANL Project l.D. 100761 
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Attachment I 

Flow Transmitter 
Magnetic Flow Meter 

I RSI. !lo\ TA Sl-EET f'.Kl. 

FIT-1701 

Sl-EET OF 

I A 

DATE 

f'.Kl. BY DATE RS/ISKJN 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AM: I 
Project RLWTF 

P.O. 

RB'.l. 

NIA Loop Wring Clagram I M-6369 1-bokup lXaw ings: 
LLW-FIT-1701 TAG NO: 

40 9100 Spec: I Lile I Vessel 1-lmtJer: I LLW-234-SS150 

Asset No: F&D: I 0.6030 Lile ID: 0.67" I Size: 112" Schedule: r 40 

Manufacturer. Yokogawa Se Nice 
Description: 

LLW Btaporator Condensate Recirculate 
M>del: AXFOfil.NNAH2H-AA ~2NB/SCT/OC/MOfTOfl3'SC 

Safety Cass NS Qualty Assurance Level ML-4 

Cl) Ru id: I LLW Influent Liquid: Lin its: Vapor: Llnils: llfferential: Llnils: z 
0 Fluid State A"esent Liquid 
F Colll>ressibllily (Z): Water based Llnils: 5 z Terrperature @ Operalilg: r 75 deg F 

8 . A"essure@ Operating: r 45 psi!! 

Mn: NIA gpm NIA NIA NIA NIA 
Flow: 

Norrrel (Operating) 5 NIA NIA 

Max (Ful Scale): NIA ~·~ NIA NIA 

SG/Densily @ Operating: .0368 lbm/in•3 NIA NIA 
Cl) Vapor A"essure: No Cl) Viscosity (!) Operating: 1.05 cP 
llJ Base A"essure: NIA 
8 

Specific Heat Ratio (C•icJ : NIA j%Solids: I NIA 

0::: 
Base TerrperatLre: NIA Steam% Quaflly or •Superheat: I NIA I Ape Material: I Halar ffled SS 

~ 

c... Range Material: SS I Flange Rating:I 

A"ocess Conenction 

Tube Material 

Bectrode Type 

Mater Casing 

Bectrical A"otection: 

llJ Gas Group: I NIA 

~ Grounding Type: 

CL 150 Flange 

316SS Liner Material PFA 

Removable Electrode Material Hastelloy C276 

NIA 

NIA lfelll>erature Category: NIA 

Enclosure A"otection IP1 r 6 IP2: 7 

Rilg Grounding Material: Hastelloy C276 

S: I Voltage: I 
g Pow er Wri1g:I See notes 

NIA 

SgnalType: 4 - 20mA 

Remote u. Comrrunication A"otocol HART 

Mix Flow Cgpm> 321 .2 I Norrre1: 

Mix Terrp (deg F) 140 

Location: 

100 I Mnirrum • 0 

. 40 

Voltage: 

Power Wring: 

Comrrunication A"otocol 

Bectrical A"otection: 

Gas Group: NIA 

o::: f\Jlse Frequency (pps) 

~ Operating terrp (deg F) 

W I Calibrated Span (gpm): 

~ Factory Caibration 

u Body Material: 

SS Tag: 

Accuracy: 

aass 150 

-

120VAC 

Self Powered Signal Type: I 

HART l Location: I 
NIA 1 Temperature Category: 

Enclosure A"otection IP1r 6 I P2: 

0.0001 to 10,000 

68 - 86 

G-500 

Yes 

Alurrinum 

Yes 

0.35% span 

4 - 20rrA 

Remote 

NIA 

r 1 

Mix A"ess (psQ 14.5 Mnirrum -14.5 Alarms qty 1 dry contact I Rating I 30VDC or 0.2A 

Mix velocity (ft/s) Mn Cond (uS/cm) )C 1 Status qty 2 dry contact I Rating I 30VDC or 0.2A 

Vacuum Possibilty No Mounting Flush Panel 

Fbwer orginates from converter usilg dedicated sgnal cable AXF~L200 

Model Code AXF015 Standard (Wafer Type) Subrrersible Type I Exploson A"oof, PFA Linilg, 50 mm (0.5 i1) integral Flowrreter I Remote Flow tube 

G - General F\Jrpose Use [Avaiable only with Bectrode suffJX code 2] 

N - Remote Flow tube for Corrbined use with AXFA 11 

N - Remote Flow tube 

A - Fluorocarbon PFA 

H - Bectrode Material; Hastelloy C276 equivalent 

2 - Bectrode Structure; Replaceable [Only for suffix code G "General Purpose Use"] 

~ H - Grounding Ri1g and Bectrode Material Hastelloy C276 equivalent 

O AA 1 • A"ocess Connection ANSI Class 150 Flange (Carbon Steel) 
z 

1 • Lay Length (Standard) 

2 • Bectrical Connection ANSI 1/2 llPTfemale 

N • hdicator (htegral Flow rreter without incficator - M.Jst be used for Remote Flow tube) 

B • Standard Caibration 

SGT - Stainless Steel Tag Aate 

GC • Acid-resistant Vilon Gaskets 

MJ1 • Material Certificate for: PFA I Polyurethane Ape, Bectrodes, Groundilg rings/electrodes, Flanges 

lll1/L3/SC • Hydrostatic Tests I Calibration Certificate . Declaration & the Prirrary Standard List/ Flow Test 5 points of user-specified span 

G-

G-

G-

G-

G-

G-

<-

G-

G

= G-

~ 
=

G-

G-

G-

G-

G- ' 

G-G-

G-

G-

<-

<-

G-

G-

G-

G-

G-

G-

G-

G-

G

-= 
G--
~ 

-
-
= -
= 
""= 

-
-
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Attachment I 

DA TA Sl-EEf NO. I RE.V. 
Flow Transmitter FIT-1705 I A 

A.:COMe Magnetic Flow Meter Sl-EEf OF DATE 

NO. BY DATE RE.VISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project 
RED. 

f-bokup Drawings: llUA Loop Wring Clagram I M-6306 ' TAG NO: LLW-FIT -1705 Spec: I 40 9100 Lile I Vessel lltJrrt>er: I LLW-153-SS150 ' 
Asset No: P&D: I [).6024 Lile ID: 0.67" I Size: 112" Schedule: r 40 ' 
Service Mmufacturer: Yokogawa ' 
Description: 

McroFiter Sludge 
M:idel: AXFO"fiG.NNAH2H·AA 11-2NB/SCT/GC/MOfT01l.3'SC ' 

Safety Oass NS Quaity Assurance Level M.-4 ' 
' 

CJl Fluid: I LLWlnfluent Liquid: lilits: Vapor: I lilils: Clff erential: Units: ' z 
Fluid State A"esent Liquid Mn: llUA NIA 

~ 
llUA llUA 0 gpm ' Flow: F Corrpresslbility (Z): water based lilits: Noma! (Operating) 5 NIA llUA ' i5 I= 

z Terrperature @ Operatilg: r 75 deg F Max (Ful Scale): llVA NIA llUA ' 0 s 
(..) A"essure@ Operating: r 45 psig SG/Density @ Operating: .0368 lbm/ in•3 NIA A ' CJl Viscosity@ Operating: 1.05 cP = 
CJl Vapor A"essure: No ' w Base A"essure: llUA Specific Heat Ratio (C•/0): llUA [%Solids: l llUA ' 8 Base Temperature: llUA Steam % Quality or •superheat I llUA I Ape Material: I Halar liled SS ' 0:: 
ll. Flange Material: SS . I Flange Rating: I Oass 150 ' ,__ 

' - - ~ - -
~ ' 

A"ocess Conenction CL 150 Flange Voltage: 120VAC 
~, 

Tube Material 316SS Liner Material PFA I Fbw er Wring: Self Fbwered Signal Type: I 4 - 20 rM ' 
Bectrode Type Removable Bectrode Material Hastelloy C276 ! Communication A"otocol HA.Rf lLocation: I Remote ' 
Mater Casing NIA Bectrical A"otection: llUA Femperature Category: llUA ' 
Bectrical A"otection: llUA Ferrperature Category: llUA Gas Group: llUA Enclosure A"otection IP1 r 6 IPl: r 7 ' 

w Gas Group: I NIA Enclosure A"otection IP1 6 11'2: r 7 0:: Pulse Frequency (pps) 0.0001 to 10,000 ' al w 
~ 

Grounding Type: Rilg Grounding Material: Hastelloy C276 I- Operating temp (deg F) 68 - 86 ' 0:: 
Voltage: I llUA w Calibrated Span (gpm): 0-500 2:) :s: > 

0 Fbw er Wrilg:I See notes Signal Type: 4 - 201M z Factory Caibration Yes ' -' 0 
LL. Communication A"otocolj HARf Location: Remote (..) Body Material: Alurrinum ' 

Max Flow(gpm) 321 .2 I Nornat 100 I Milimum '0 SS Tag: Yes ' 
Max Terrp (deg F) 140 Milimum -40 Accuracy: 0.35% span ' 
Max A"ess (ps~ 14.5 Milimum -14.5 JAlarms qty 1 dry contact I Rating I 30VDC or 0.2A ' 
Max velocity (ft/s) Mil Cond (uS/cm) >= 1 Status qty 2 dry contact I Rating I 30VDC or 0.2A ' 
Vacuum Fbssibiity No M:iunting Flush Panel ' ~-

' - ' 
Fbwer originates from converter usilg dedicated signal cable AXFC-4-L200 = ' 
M:idel Code AXF015 Standard (Wafer Type) Subrrersible Type I Explosi:m A"oof, PFA Linilg, 50 mm (0.5 ii) integral Flow rreter I Remote Flow tube 

~ 

' ~ G - General Purpose Use [Avaiable only w ith Bectrode suffix code 2] ' """" N - Remote Flow tube for Corrt>ined use with AXFA11 ' 
N - Remote Flow tube t-= 

A - Fluorocarbon PFA ~ 
H - Bectrode Material; Hastelloy C276 equivalent 

I= 

2 - Bectrode Structure; Replaceable [Only for suffix code G "General Purpose Use"] -(/) I-
w H - Grounding Rilg and Bectrode Material Hastelloy C276 equivalent 
I"-

AA 1 - A"ocess Connection ANSI Oass 150 Flange (Carbon Steel) ~ 0 z = 1 - Lay Length (Standard) 

2 - Bectrical Connection ANSI 112 r-Pr female ~ 

N - hdicator (htegral Flow rreter without inlficator - Must be used for Remote Flow tube) 
I"= 

B - Standard Caibration 
I-

-SGT - Stainless Steel Tag Rate 

iJ GC - Acid-resistant Vtton Gaskets ~ 
1-.:. 

MJ1 - Material Certificate for: PFA I Fblyurethane Ape, Bectrodes, Groundilg rings/electrodes, Flanges ' 
l01/L3/SC - Hydrostatic Tests I Calibration Certificate - Declaration & the Prirrary Standard List I Flow Test 5 points of user-specified span = 

~ 
~ 
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Attachment 1 

DATA Sl-EErNO. I REV. 
Flow Transmitter FIT-1707 I A 

AECOM. Magnetic Flow Meter Sl-EET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AM: I 
Project RLWTF 

P.O. 

RB'.l. 

LLW-FIT-1707 
1-klokup Q-aw ings: llVA Loop 'Mring llagram: I M-6295 "'" TAG NO: 
Spec: I 40 9100 Lile I Vessel llllrrber: I LLW-08!}-SS150 "'" 

Asset No: P&D: I ().6023 Lile ID: 1.05" I Size: 1· Schedule: r 40 "'" 
Service M!lnutacturer: Yokogawa "'" Description: 

Rotary A"ess Rltrate Recirculate 
M>del: AXF02SG-NNAH2H-AA n2NB/SCT/GCIM01TDfl.3/SC '4 

Safety aass NS Quaily Assurance Level ML-4 "'" 
"'" 

I 
,-

(/J Fluid: LLW Influent Liquid: lilils: Vapor: lillls: Clff erential: Units: "'" z 
Fluid State A"esent Liquid Mn: llVA NIA llVA llVA llVA 0 gpm "'" F Flow: 
Corrpressiblliy (Z): Water based lilils: Nonrel (Operating) 12 NIA llVA "'" 25 r ~ z Terrperature @ Operalilg: 75 deg F Max (Ful Scale): llVA NIA llVA 

0 -= (..) A"essure@ Operating: r 45 psig SG/Oensity @ Operating: .0368 lbm/ in'3 NIA llVA "'" 
(/J Vapor Pressure: No Viscosity C!I Operating: 1.05 cP -
(/J "'" w Base A"essure: llVA Speciflc Heat Ratio (C./c): llVA 1% Sores: I llVA "'" 8 Base Temperature: llVA Steam% Quality or •Superheat: I llVA I Flpe M!ltena1: I Halar lined SS "'" 0::: 
0. Range Mlterlat SS I Flange Rating: I Cass 150 "'" -

"'" 
"'" 

A"ocess Conenction CL 150 Flange Voltage: """' 120VAC "'" 
Tube Material 316SS Liner M!lterial PFA A:lw er 'Mring: Se~ A:lw ered Signal Type: I 4-20rrA "'" 
Bectrode Type Removable 8ectrode Material Hastelloy C276 Communication A"otocol H<IRT lLocation: I Remote "'" 
Miter Casing NIA Bedrical A"oteclion: llVA lTerrperature Category: llVA "'" 
Beclrical Protection: llVA lTerrperature Category: NIA Gas Group: llVA Enclosure Protection IP1r 6 IP2: r 7 "'" 

w Gas Group: I NIA Enclosure A"oteclion IP1 6 IP2: 7 0::: Pulse Frequency (pps) 0.0001 to 10,000 "'" ID Grounding Type: Ri1g Grounding Mlterial: Hastelloy C276 ~ Operating terrp (deg F) 68 - 86 "'" i= 0::: 

::: Voltage: I llVA w Cali>rated Span (gpm): 0-500 <-

0 Rlw er IM"ing:j See notes Signal Type: 4-20mA ~ Factory Caibralion Yes "'" ..J 0 u... Communication A"otocol HART Location: Remote u Body Mlterlal: Alurrinum "'" 
Mix Flow ( gpm) 321 .2 I Nonre1: 100 I Minimum • 0 SS Tag: Yes "'" 
Mix Terrp (deg F) 140 Minimum -40 Accuracy: 0.35% span <-

Mix A"ess (psQ 14.5 Minimum -14.5 Alarms qty 1 dry contact I Rating I 30VDC or 0.2A "'" 
Mix velocity (fUs) Min Cond (uS/cm) >c 1 Status qty 2 dry contact I Rating I 30VDC or 0.2A G. 

I Vacuum Possiblily No Mounting Flush Panel "'" 
"'" 
G. 

i== 
Rlwer originates from converter using dedicated signal cable AXFC-4-L200 "'" M>del Code AXF025 Standard (Wafer Type) Subrrerslble Type I Explosion A"oof, PFA Lining, 50 mm (1.0 in) integral Flowrreter I Remote Row tube ~ 

I=-
G - General Purpose Use [Avaiable only w ilh 8ectrode sUffix code 2] "'" 
N - Remote Flow tube for Con1>ined use w ilh AXFA 11 I--

G. 

N - Remote Flow tube r= 
.l= 

A - Fluorocarbon PFA .-. 
H - Bectrode Mlterial; Hastelloy C276 equivalent 

2 - Bectrode Structure; Replaceable [Only for sutfix code G "General Purpose Use"] 
...... 

Cl) 
H - Grounding Ring and Bectrode Mlterlal Hastelloy C276 equivalent =-

~ 
0 AA 1 - A"ocess Connection ANSI aass 150 Flange (Carbon Steel) = 
z 

1 - Lay Length (Standard) 
.,...... 

2 - Bectri:al Connection ANSI 112 NPT female 
....... 
~ 

N - hdicator (htegral Flow meter without indicator - Must be used for Remote Flow tube) 

B - Standard Caibration I -SCT - Stainless Steel Tag Plate 

GC - Acid-resistant Viton Gaskets -G. -M>1 - Material Certificate for: PFA I Polyurethane Ape, Bectrodes, Grounding rings/electrodes, Ranges G. 

-1011L3/SC - Hydrostatic Tests I Calibration Certificate - Declaration & the Airrery Standard List I Flow Test 5 points of user-specified span 

G. 
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Attachment 1 

Flow Transmitter 
Jlll. TA Sl-EEr NO. I REV. 

FlT-1708 I A 

Aa'COM. Magnetic Flow Meter SfEET OF DAlE 

NO. BY DAlE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC All.E I ' 

Project RLWTF 
P.O. 

RED. 

LLW-FIT-1708 
1-tlolaJp D"aw ings: NIA Loop V'llring Clagram I M-6297 <-

TAG NO: 
Spec: I 409100 Lile I Vessel flllrrber: I LLW-OBS.SS150 <-

Asset No: R!.D: I 0.6023 Lile ID: 0.67" I Size: 112" Schedule: r 40 <-

Service MmUfacturer: Yokogawa <-
Description: 

Rotary A"ess Filtrate Recycle 
M>del: Al<FO"fG.NNAH2H-AA 11-2NB/SCT/Q:/MOfT01l.3'SC <.-

Safety Oass NS Quaity Assurance Level M.-4 <.-

<.-

en J Ruid: I .-
LLWlnfluent Liquid: Units: Vapor: Units: llff erential: Units: <.-

ti Fluid State A"esent Liquid Mn: NIA gpm NIA NIA NIA NIA '~.,_ 

F Flow: 
Corrpresslbility (Z): Water based Units: Nonrel (Operating) 5 NIA NIA <.-

i5 -z Terrperature @ Operatilg: r 75 deg F Max (Ful Scale) : NIA NIA NIA <.-
0 = (..) A"essure C!l Operating: r 45 psig SG/Densly @ Operating: .0368 lbm/ in'3 NIA NIA <.-

C/l Vapor A"essure: No Viscosity@ Operating: 1.05 cP -
C/l <.-

w Base A"essure: NIA Specific Heat Ratio (C•/c) : NIA 1% Solkls: I NIA <.-

8 Base Terrperature: NIA Steam % Quality or •Superheat: I NIA I Ape Material: I Halar liled SS <.-
~ 
0. Range Mlterial: SS I Flange Rating:! aass 150 <.-- "= 

<.--
<.-- - ~ Ftocess Conenction CL 150 Flange 1Vollage: 120VAC <.-

Tube Material 316SS Liner Mlterial PFA PowerV'llring: Self Powered Signal Type: I 4 - 20'""' <.-

8ectrode Type Rerrcvable 8ectrode Material Hastelloy C276 Comrunlcation A"otocol WIRT lLocation: I Rerrote <.-

!Veter Casing NIA 8ectrical A"otection: NIA lTerrperature Category: NIA <.-

8ectrlcal A"otection: NIA Terrperature Category: NIA Gas Group: NIA Enclosure A"otection IP1 r 6 if'2: r 7 <.-

w Gas Group: I NIA Enclosure A"olection IP1 r 6 !Pl: 7 ~ A.Jlse Frequency (pps) 0.0001 to 10,000 <.-
II] 

Qounding Type: Rilg Qounding Material: Hastelloy C276 ~ Operating terlJJ (deg F) 68 -86 <.-:::i 
I-

I ~ 
Voltage: NIA w Calibrated Span (gpm): 0-500 <-

0 Pow er V'kilg:j See notes Signal Type: 4 -20 m0. ~ Factory Caibration Yes <.-_, 0 u._ Comrunication Ftotocol HART Location: Rerrote (..) Body Material: Alurrinum <.-

Max Flow (gpm) 321.2 I Nonre1: 100 I Mnlrrum • 0 SS Tag: Yes <-

Max Terrp (deg F) 140 Mnirrum -40 Accuracy: 0.35% span <-

Max A"ess (psij 14.5 Mnlrrum -14.5 Alarms qty 1 dry contact I Rating I 30VDC or 0.2A <-

' Max velocity (fUs) Mn Cond (uS/cm) )c 1 Status qty 2 dry contact I Rating I 30VDC or 0.2A <-

Vacuum Possiblity No M>unting Flush Panel ..,:: 

<-

<-
Pow er originates from converter usilg dedicated signal cable AXF~L200 <-

=-M>del Code AXF015 Standard (Wafer Type) Subrrersible Type I B<plosion A"oof, PFA Linilg, 50 mn (0.5 h) integral Flowrreter I Rermte Flow tube <:.:: 
'--"' 

G - General A.Jrpose Use [Avalable only w ilh 8eclrode sUfftX code 21 <-

N - Rerrote Flow tube for Corrbined use with AXFA 11 
..__ 

<-

N - Rerrote Flow tube ~ 

A - Fluorocarbon PFA -
H - 8ectrode Material; Hastelloy C276 equivalent r-

2 - 8ectrode Structure; Replaceable [Only for sUffix code G "General A.Jrpose Use1 ~ 

C/l 
H - Grounding Rhg and 8ectrode Material Hastelloy C276 equivalent I= 

~ 
0 AA 1 - A"ocess Connection ANSI Class 150 Flange (Carbon Steel) 

,...... 
z 

1 - Lay Length (Standard) ~ 
'-= 2 - 8ectrlcal Connection ANSI 1/2 NPrfemate -N - hdlcator (htegral Flowrreterwlthout indicator - Mist be used for Rerrote Flowtube) ..__ 

B - Standard Caibration 
..__ 

SGT - Stainless Steel Tag Aate -GC - Acid-resistant Vlton Gaskets <-= Ml1 - Material Certificate for: PFA I Polyurethane Ape, 8eclrodes, Groundhg rings/electrodes, Flanges <.-

101/L3/SC - Hydrostatic Tests I Cali>ration Certificate - Declaration & the Aiorary Standard List I Flow Test 5 points of user-specified span 
I= 

<.-
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Attachment 1 

Flow Transmitter 
llo\TA Sl-EEf NO. I REV. 

RT-1711 I A 

A.:COM. Magnetic Row Meter Sl-EEf OF DA1E 

NO. BY DA1E REVISION 1 1 1-17-13 

BY Cl-l<'D PROC. I APPR 

NCC AM: I 

Project RLWTF 
P.O. 

RB:!. 

LLW-FIT-1711 
1-bokup D-aw lngs: NIA loop Wring llagram I M-6317 <-

TAG NO: 
Spec: I 40 91 00 Lile I Vessel ~nt>er. I LLW-165-SS150 <-

Asset No: ~D: I 0-6025 Lile D: o.67" I Size: 112· Schedule: r 40 <-

Service lvtmufacturer. Yokogawa <-
Descripoon: Thickened Sludge 

M:>del: Al<FO'!iG-NNAH2H-AA 11-2NB/SCT/<?C/MOfTOfl..3'SC <-

Safety aass NS Quaity Assurance level M.-4 <-

<-

en Auld: LLWlnfluent Liquid: Ullts: Vapor: Ulis: llfferential: Units: <-z 
Auld State A-esent Liquid Mn: NIA NIA NIA NIA NIA 0 gpm <-

F Row: 
Corrpresslbilily (Z): Water based Uli!s: Nonmal (Operating) 7 NIA NIA <-Ci ,.__ 

z Terrperature C!I Operalilg: r 75 deg F Max (Ful Scale) : NIA NIA NIA <-
0 I== 
(.) A-essure@ Operating: r 45 psig SG/Densily C!I Operating: .0368 lbmfln•3 NIA NIA <-
en Vapor A-essure: Viscosity C!I Operating: cP 

I= 
en No 1.05 <-
w Base A-essure: NIA Specific Heat Ratio ("•le-) : NIA f% Solids: I NIA <-
8 Base Terrperature: JIVA Steam% Quality or •Superheat: t JIVA I Ape Material: I Haler lned SS 

,- .,_ 
a:: 
D.. Range Material: SS I Range Rating:j aass 150 <-

~ 
<-

A-ocess Conencoon Cl150 Range Voltage: 120VAC <-

Tube Material 316SS liner Material PFA 'I Pow er Wring: Self Powered Signal Type: I 4 - 20 fllll. 4 

8ectrode Type Removable Bectrode Material Hastelloy C276 Corrrrunlcation A-otocol 1-L".Rf llocaoon: I Remote 4 

Miter Casing NIA Bectrical A-otectlon: NIA Ferrperatura Category: NIA 4 

Bectrlcal A-otecoon: JIVA lTerrperature Category: JIVA Gas Group: NIA Enclosure A-otection IP1 r 6 IP2: r 7 4 

w Gas Group: I NIA Enclosure A-otectlon IP1 6 IP2: r 7 a:: Pulse Frequency (pps) 0.0001 to 10,000 4 

al Grounding Type: Grounding Material: 
w 

Operating terrp (deg F) => Rllg Hastelloy C276 I- 68 - 86 4 

I- a:: 
?; Voltage: I NIA w Calibrated Span (gpm): 0-500 <-

0 Fbw er ll'kng:I See notes Signal Type: 4 - 20 mA ~ Factory Caibration Yes <-
-' 0 u.. Comrunlcation A-otocol HARf Location: Remote (.) Body Material: Alurrinum <-

Mix Row(gpm) 321 .2 I Nonmal: 100 I Mnimum • 0 SS Tag: Yes <-

Mix Terrp (deg F) 140 Mnimum -40 Accuracy: 0.35% span 4 

Mix A-ess (psQ 14.5 Mnimum -14.5 Alarm; qty 1 dry contact I Rating I 30VDC or 0.2A 4 

Mix velocity (fl/s) Mn Cond (uS/cm) >c 1 Status qty 2 dry contact I Rating I 30VDC or 0.2A 4 

Vacuum Possibiity No Mounting Rush Panel 4 

4 

<-

Pow er originates from converter usng dedicated signal cable AXFC-4-l200 4 

Model Code AXF01 5 Standard (Wafer Type) Subrrersible Type I E>cplosi:m A-oaf, PFA linng, 50 mm (0.5 n) integral Row rreter I Remote Row tube 
f.--;;;; 

4 
>-= G - General Purpose Use [Avaiable only w ilh Bectrode sufflX code 2] 4 

N - Remote Row lube for CorrfJined use wlthAXFA11 
,__ 

4 

N - Remote Row lube ~ 

A - Fluorocarbon PFA I= 

H - Bectrode Material; Hastelloy C276 equivalent 
t--

2 - Bectrode Structure; Replaceable [Only for suffix code G "General Purpose Use1 
,__ 

en 
H - Grounding Rilg and Bectrode Material Hastelloy C276 equivalent 

t--w 
I-

~ 0 AA 1 - A-ocess Connecoon ANSI Class 150 Range (Carbon Steel) 
z 

1 - lay length (Standard) ~ 

2 - Bectrical Connection ANSI 112 !'Pr female ~ 

N - ndicator (ntegral Flow rreter w ilhout indicator - Must be used for Remote Row tube) i,.....-

---B - Standard Caibraoon 

----SCT - Stainless Steel Tag Aste 

GC - Acid-resistant Vtton Gaskets 
,__ 

"°" ..__ 
Ml1 - Material Certificate for: PFA I Polyurethane Ape, Bectrodes, Grounding rings/electrodes, Ranges <-

lll1/l3/SC - Hydrostatic Tests I Calibration Certificate - Declaration & the Prirrary Standard list I Row Test 5 points of user-specified span = 
4 
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Attachment 1 

DATA Sf-EErNO. I REV. 
Flow Transmitter AT-1719 I A 

A:COM. Magnetic Aow Meter SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY Cl-l<'D PROC. I APPR 

NCC AfvE I 

RLWTF 
P.O. 

Project 
RB:l. 

LLW-FIT-1719 
1-bokup [)-aw ings: NIA Loop Wring Clagrarrc I M-6333 <-

TAG NO: 
Spec: I 40 9100 Lile I Vessel ~rrt>er. I LLW-17!}.SS150 <-

Assel No: Rr.D: I D-6027 Lile ID: 1.05" I Size: 1" Schedule: r 40 <-

Service Mmufacturer: Yokogawe <-
Thickener Decanl Recirculate 

Description: lvbdel: AXF025G-NNA H2H-AA n2NB/SCT/GC/MOfT01l.3/SC <-

Safety aass NS Qualty Assurance Level Ml..-4 <-

<-

C/l Auld: LLWlnfluenl Liquid: lkllts: Vapor: lklils: art erential: Units: <-z 
Auld State A-esent: Liquid Mn: NIA NIA NIA NIA NIA 0 gpm <-

I= Aow: 
Corrpressibilily (Z): Water based lklils: Nomal (Operating) 12 NIA NIA <-

Ci r = z Terrperature C!I Operatilg: 75 deg F Max (Ful Scale): NIA NIA NIA <-
0 

A-essure@ Operating: r 45 psig SG/Densiy C!I Operating: .0368 lbm/in'3 NIA NIA ~ (.J 

C/l Vapor A-essure: No Viscosity @ Operating: 1.05 cP ~ C/l w Base A-essure: NIA Specific Heel Ratio f•lcJ: NIA I'*' Solids: I NIA <-
8 Base Terrperature: NIA Steam% Quality or •Superheat: I NIA I Ape Material: I Halar rned SS <-a: 
D.. Range Material: SS j Flange Rating:I aass 150 <-·- ~ 

<-
- i=.-

A-ocess Conenction CL150 Flange Voltage: 120VAC <-

Tube Material 316SS Liner Material PFA Power VI/Iring: Se~ Powered Signal Type: I 4 - 20ml\ <-

Bectrode Type Removable Electrode Material Hastelloy C276 Communication A-otocol K<'-Rf lLocation: I Remote <-

Mater Casing NIA 8ectrical A-otection: NIA Ferrperature Category: NIA <-

8ectrical A-otection: NIA 1Terrperature Category: NIA Gas Group: NIA Eilclosure A-otection IP1r 6 IPZ: 7 <-

w Gas Group: I NIA Eilclosure A"otection IP1 r 6 IP2: r 7 a: A.Jlse Frequency (pps) 0.0001 to 10,000 <-
al Grounding Material: 

w 
Operating terrp (deg F) F G-oundlng Type: Rng Hasteiloy C276 I- 68 - 86 <-a: 

Voltage: I NIA w Calilrated Span (gpm): 0-500 <-
~ ~ 0 Pow er VWilg:j See notes Signal Type: 4 - 20ml\ Factory Caibration Yes <-_. 

Comrunication A-otoco~ 
0 

~ K<'-Rf Location: Remote () Body Material: Alurrinum <-

Max Aow(gpm) 321 .2 INomal: 100 I Mnirrum • 0 SS Tag: Yes <-

Max Terrp (deg F) 140 Mnirrum -40 Accuracy: 0.35% span '°"I 
Max A-ess (ps~ 14.5 Mnlrrum -1 4.5 Alarms qty 1 dry contact I Rating I 30VDC or 0.2A '°" 
Max velocity (tus) Mn Cond (uS/cm) )c 1 Status qty 2 dry contact I Rating I 30VDC or 0.2A '°" 

1 Vacuum Possi>ilty No Mounting Flush Panel '°" 
<-

'°" ;......,. 
Power originates from converter usi'lg dedicated signal cable AXFC-4-L200 '°" -M:ldel Code AXF025 Standard (Water Type) Subrrersible Type I Bcplosbn A-oof, PFA Linilg, 50 nm (1.0 il) integral Flow rreter I Remote Flow tube <-

G - General A.Jrpose Use [Avaiable only with Electrode suffix code 2] --:;::: 
N - Remote Aow rube for Coni>ined use w ilh AXFA 11 =--'°" ---N - Remote Aow tube 

= A - Fluorocarbon PFA 
-H - 8ectrode Material; Hastelloy C276 equivalent 
-2 - 8ectrode Structure; Replaceable [Only for suffix code G "General A.Jrpose Use'1 

C/l 
H - G-ounding Rilg and 8ectrode Material Hastelloy C276 equivalent 

,,,.... w 
I- -=-" 0 AA 1 - A-ocess Connection ANSI Class 150 Flange (Carbon Steel) 
z --1 - Lay Length (Standard) 

2 - 8ectrical Connection ANSI 1/2 f>PT'ferrele 
,___ 

N - hdicator (htegral Aowrreterwithout indicator- Mist be used for Remote Aowtube) 
,___ 

B - Standard Caibralion I= 

SCT - Stainless Steel Tag Rate t: 
GC - Acid-resistant Vlton Gaskets <-

Ml1 - Material Certificate for: PFA I Fblyurethane Ape, 8ectrodes, Groundilg rings/electrodes, Flanges <".' -Til1/L3/SC - Hydrostatic Tests I Caibration Certificate - Declaration & the Prirrery Standard List I Aow Test 5 points of user-specified span 

<-
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Attachment 1 

Flow Transmitter 
ll<\TA SIEET NO. I REV. 

FIT-1721 I A 

.A:'COM. Magnetic Flow Meter SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

t>.cC AWE I 
Project RLWTF 

P.O. 

RED. 

LLW-FIT-1721 
1-tlokup 0-Sw ings: NIA Loop Wring Clagrarn I M-6331 <-

TAG NO: 
Spec: I 40 9100 Lile I Vessel ~ni>er: I LLW-17~SS150 <-

Asset No: R!.D: I 0-6027 Lile ID: 0.67" ISize: 1/2" Schedule: r 40 <-

Se Nice Manufacturer: Yokogawa <-
Description: 

Thickener Decant Recycle 
M:>del: AXFO'liG-NNAH2H·AA 11-2NB/SCT/GC/MOfT01l.3/SC <-

Safety aass NS Quaity Assurance Level Ml.-4 4 

<-. 
I Lhils: I Differential: UJ Fluid: LLWlnfluent Liquid: l..hns: Vapor: Units: <-

2 
0 Fluid State Ftesent: Liquid Mn: NIA gpm NIA NIA NIA NIA <-
F Flow: 

Compressibility (Z): Water based Lhits: Norrrel (Operating) 5 NIA II -· - II NIA <-i5 
r ~ 2 Terrperature @ Operati'lg: 75 deg F Max (Ful Scale) : NIA NIA NIA 

0 ~ 
u Ftessure@ Operating: r 45 pslg SG,l[)ensity @ Operating: .0368 lbm/in'3 NIA NIA <-
UJ =-
UJ Vapor Ftessure: No Viscosity @ Operating: 1.05 cP <-
w Base Ftessure: NIA Specific Heat Ratio (C•/0J: NIA I'*' Solids: I NIA <-
8 Base Terrperature: NIA Steam% Quality or •Superheat: I NIA I Pipe Material: I Halar li'led SS <-D:: 
0.. Range Material: SS I Flange Rating:I aass 150 <-

<-

4 

Ftocess Conenclion CL 150 Flange Voltage: 120VAC <-

Tube Material 316SS Liner Material PFA Power Wring: Self Powered Signal Type: I 4 -20 ml\ <-

, 8ectrode Type Removable 8ectrode Material Hastelloy C276 Conmmication Ftotocol HART lLocatkm: I Remote <-

Mater Casing NIA 8ectrlcal Ftotection: NIA lTemperature Category: NIA <-

8ectrical Ftotection. NIA Terrperature Category: NIA Gas Group: NIA Enclosure Ftotection IP1r 6 IPl: r 7 <-

w Gas Group: ( NIA Enclosure Ftolection IP1 r 6 IP2: r 7 D:: F\Jlse Frequency (pps) 0.0001 to 10,000 <-
lil Grounding Type: Ri'lg Grounding Material. Hastelloy C276 ~ Operating temp (deg F) 68 -86 <-
~ D:: 

~ 
Voltage: I NIA w Calilrated Span (gpm): 0-500 <-

Pow er W.-i'lg:I See notes Signal Type: 4 - 20rrA ~ Factory Caibration Yes <-
-' 0 u. Communication Ftotocol HART Location: Remote u Body Material: Alurrinum <-

l\lax Flow(gpm) 321.2 I Norrre1: 100 I Mnimum 0 SS Tag: Yes ~<-

l\lax Temp (deg F) 140 Mnimum -40 Accuracy: 0.35% span <-

l\lax Ftess (psij 14.5 Mnimum -14.5 Alarms qty 1 dry contact I Rating I 30VOC or 0.2A <-

l\lax velocity (fVs) Mn Cond (uS/cm) )c 1 Status qty 2 dry contact I Rating I 30VOC or 0.2A <-

Vacuum Possibiity No Mounting Flush Panel <-

<--
<-

= Pow er originates from converter usi'lg dedicated signal cable AXFC-4-L200 <-
Mldel Code AXF015 Standard (Wafer Type) Subrrersible Type I Explosion Ftoof, PFA Lini'lg, 50 mn (0.5 i'l) integral Flowrreter I Remote Flow tube r-z 
G - General F\Jrpose Use [Avaiable only with Electrode suffD< code 2) 

~ 
<-

N - Remote Flow tube for ConlJined use w nh AXFA 11 "<". 
N - Remote Flow tube F 

!=-
A - Fluorocarbon PFA 

H - Electrode Material; Hastelloy C276 equivalent ,--

2 - 8ectrode Structure; Replaceable [Only for suffix code G "General F\Jrpose Use1 -UJ 
H - Grounding Rilg and 8ectrode lleterial Hastelloy C276 equivalent 

I== 
~ 
0 AA 1 - Ftocess Connection ANSI aass 150 Flange (Carbon Steel) r= 
2 I-= 

1 - Lay Length (Standard) 

2 - 8ectrlcal Connection ANSI 1/2 NPT female -
N - hdicator (htegral Flow rreter w nhout indicator - Must be used for Rermte Flow tube) r= B - Standard Caibration 

SCT - Slainless Steel Tag Plate ~ 

GC - Acid-resislant Vnon Gaskets IR5 
M>1 - Material Certifcate for: PFA I Polyurethane Pipe, 8ectrodes, Groundi'lg rings/electrodes, Ranges ~ 
101/L3/SC - Hydrostatic Tesls I Cali>ration Certificate - Declaration & the Airrery Standard List I Flow Test 5 poinls of user-specified span ~ ,_.. 

<-
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Attachment 1 

Vortex 
DATA SHEET NO. I REV. 

FIT-6600 I A 

A:COM. Flow Instrument 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF P.O. 
Project: 

REQ. 

PWC-FIT-5600 
Hookup Drawings: NIA Loop Wiring Diagram: I M-64SS <-

TAG NO: 
Spec: I 40 9100 Line I Vessel Number. I PWC.225-CS <-

Asset No: P&ID: I P-6201 Line ID: 4.03" !Size: 4" Schedule: 40 <-

Senice Manufacturer. Yokogawa <-
Description: 

Potable Water Supply 
Model: DY100EBLAA 12D/MY <-

Safety Class GS Quality Assurance Level ML-4 <-

UJ <-

I 
~ z Fluid: Potable Water Liquid: Units: Vapor. Units: Differential: Units: <-0 

i= Fluid State Present: Liquid Min: NIA gpm NIA NIA NIA NIA <-
15 Flow: 

z Compressibility (Z): Water based Units: Normal (Operating 7S NIA N/A ~ 
0 Temperature @ Operating: r 70 deg F Max (Full Scale): N/A NIA NIA ~ u 
en Pressure @ Operating: 60 pslg SG/Density @ Operating: .0361 Ihm/ in• NIA NIA <-...__ en Vapor Pressure: No Viscosity @ Operating: NIA N/A <-w 
(.) Design Pressure; 12S psig Specific Heat Ratio ("Pfcv ): NIA I'*' Solids: I NIA <-0 
0::: Design Temperature: 1SO (deg F.) Steam % Quality or 0 Superneat: I NIA I Pipe Material:! cs <-a. 

<-

<-

Process Connection CL 1 SO Flange Voltage: NIA <-

Process Tube SS JIS SCS14A Gasket Teflon Coated SS Power Wiring: N/A Signal Type: I NIA <-

Shedder Bar Material Duplex SS Electrode Material NIA Communication Protoc NIA Location: I NIA <-

Meter Casing Allumlnum Alloy JIS ADC12 Electrical Protection: NIA lTemperature Category: NIA <-

Electrical Protection: NIA Temperature Category: NIA Gas Group: NIA Enclosure Protection IP! NIA l1P2: NIA <-

w Gas Group: I NIA Enclosure Protection I~ 6 IP2: r 7 0::: Pulse Frequency (pps) NIA <-m w 
:J Grounding Type: NIA prounding Material NIA I- Operating temp (deg F) NIA <-
I- 0::: 

$ Voltage: I 10.S-42 VDC ~ Calibrated Span (gpm): NIA <-

g Power Wiring~ See notes Signal Type: 4 -20mA z Factory Calibratio1 NIA <-
0 u.. Communication Protoc HART Location: Remote u Body Material: NIA <-

Max Flow(gpm) 62S I Normal: N/A I Minimum r 18.9 SS Tag: NIA <-

Max Temp (deg F) 482 Minimum -20 Accuracy: NIA <-

Max Press (psi) Flange Rating Minimum -14.S Alarms NIA I Rating I NIA <-

Max velocity (Ills) 33 Min Cond (uS/cm) NIA Status NIA I Rating I N/A <-

Vacuum Possibili~ No Mounting NIA <-

<-

<-

<-== Model Code DY100EBLAA12D/MY <-
>--

100 - 4" (100 mm) <-
>--

E - Output Signal 4-20mA DC, Pulse, HART <--B - Body Material: ASTM CFBM 
b 

L - Shedder Bar Material: Duplex Stainless Steel 
b 

AA1 - Process Connection ANSI Class 150 Wafer 
I-= 

2 - Electrical Connection ANSI 1/2 NPTfemale 
UJ '== !!:! D - Indicator: With Local Indicator 

== 0 MV - Build In Temperature sensor (Pt 1000) in 10rtex shedder bar. 
~ z 

Ensure the upstream straight pipe length is SD or more, & the dov.nstream straight pipe length is SD or more per reducer pipe. (SD refers to upstream pipe Dia.) 
~ 
I= 

Pulse, alarm, status output use a common terminal, therefore these functions are not used simultaneously. 
r== 
~ 

...__ 
<-...__ 
<-

i="' 
<;.. 

<-
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Attachment I 

Vortex 
DATA SHEET NO. I REV. 

FIT.S811 I A 

A:COM. Flow Instrument 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF P.O. 
Project: 

REQ. 

NGL-FIT-5811 
Hookup Drawings: NIA Loop Wiring Diagram: I M-6447 <-

TAG NO: 
Spec: I 409100 Line I Vessel Number. I NGL-003-CS <-

Asset No: P&ID: I P-6200 Line ID: 3.07" (Size: 3• Schedule: r 40 <-

Sel'lice Manufacturer: Yokogawa <-
Description: 

Low Pressure Nalural Gas 
DYOBDEBLAA 12D/MY Model: <-

Safety Class GS Quality Assurance Lewi ML-4 <-

en <-- <Ct ~ Fluid: I Natural Gas (Methane) Liquid: Units: Vapor: Units: Ditrerential: Units: 

P: Fluid State Present: Gas Min: NIA gpm NIA NIA NIA <-
i5 Flow: 

Compressibility (Z): Water based Units: Nonnal (Operating NIA NIA NIA <-z -0 Temperature @ Operating: r 75 deg F Max (Full Scale): NIA 2800 CFH NIA <-
0 = 
en Pressure @ Operating: 14 lnwc Specific Grality NIA NIA 0.554 NIA <-== en Vapor Pressure: No Viscosity @ Operating: 7.39x 1cr" lb,.,Jfl s <-w 
0 Base Pressure: NIA Specific Heat Ratio f'icv ): 1.31 1% Solids: I NIA <-0 s: Base Temperature NIA Steam % Quality or •supemeat: I NIA I Pipe Material:! cs <-

<--
<-

Process Connection CL150 Flange Voltage: NIA Ii<-

Process Tube SS JIS SCS14A Gasket Tenon Coated SS Power Wiring: NIA Signal Type: I NIA <-

Shedder Bar Material Duplex SS Electrode Material NIA 1 Communication Proloc< NIA Location: I N/A <-

Meter Casing Alluminum Alloy JIS ADC12 Electrical Protection: NIA lTemperature Category: N/A <-

Electrical Protection: NIA Temperature Category: N/A Gas Group: NIA Enclosure Protection IPj NIA 11P2: NIA <-

w Gas Group: I NIA Enclosure Protection IPf 6 IP2: 7 ffi Pulse Frequency (pps) NIA <-
ai 

~ Grounding Type: NIA t:>rounding Material NIA ~ Operating temp (deg F) NIA <-

s Vollage: I 10.5 - 42 voe ~ Calibrated Span (gpm): NIA <-

0 Power Wiring~ See notes Signal Type: 4 - 20 mA FactOfY Calibratior NIA <-
_J 0 
IL Communication Protoc~ HART Location: Remote 0 Body Material: NIA <-

I Max Flow(gpm) 625 I Normal: NIA I Minimum r 18.9 SS Tag: NIA <-

Max Temp (deg F) 482 Minimum -20 Accuracy: NIA <-

Max Press (psi) Flange Rating Minimum -14.5 Alanns NIA I Rating I N/A <-

Max 1.elocity (Ills) 33 Min Cond (uS/cm) NIA Status NIA I Rating I N/A <-

Vacuum Possibilit No Mounting NIA <-

<-

<-

<--Model Code DY080EBLAA12D/MY 
~ 

080 - 3" (80 mm) <--E - Output Signal 4-20mA DC, Pulse, HART <-

B - Body Material: ASTM CF8M -
-= 

L - Shedder Bar Material: Duplex Stainless Steel -AA1 - Process Connection ANSI Class 150 Wafer 
= 2 - Electrical Connection ANSI 112 NPTfemale en 
k 5 D - Indicator. With Local Indicator 

MV - Build in Temperature sensor (Pt 1000) in wrtex shedder bar. z ~ 

Ensure the upstream straight pipe length is 50 or more, & the downstream straight pipe length is 50 or more per reducer pipe. (50 refers to upstream pipe Dia.) 
-

Pulse, alann, status output use a common tenninal, therefore these functions are not used simultaneously. ~ 
= 
~ 

<-
""""' <-
-

<-- = 
<-
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Attachment I 

!lo\TA SHEET NO. I REV. 

Flow Switch CS-FSL-4003 I A 

AECOM" SfEET OF DA1E 

NO. BY DA1E REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AM: I 
Project RLWTF 

P.O. 

RED. 

CS-FSL-4003 
Hookup Drawing No: I Loop 'Mring llagram I M-6181 <-

TAG NO: 
Spec: I 40 9100 Vessel Nurrt>er: I 11<-1101 <-

Asset No: P&D: I ().6012 <-

Service Manufacturer: I GEMS Sensors <-
Description: 

Sodium 1-tjdroxide addition to LLWReaclion/A"ecipitation Tank 1101 
M:>del: FS.380P 0.15GPM <-

Safety aass: NS User3: <-

Quality Assurance Level: M..-4 

C/J FkJld 
z 

Fluid: Sodium 1-tjdroxide 0 
i= Fluid Density @ Operatilg Te!Tllerature: r 2.13 I g/cm' C5 

Viscosity @ Operating Te1lll9rature: I NIA z 
0 
(J % Saids NIA I Dielectric Constant 57.5@77F 
en Service: LLW Qitical: I NIA C/J w Terrperature Mn: NIA Norrml: r 75 IMax: r 125 I deg F 
81 A"essure Mn: NIA Norrml: I NIA !Max: r 60 I pslg 0:: 
D.. Area aassification NIA Antilent Temperature: I 50- 95 F 

~ Tag No: I CS.FSL-4003 

~ Pow er Rating: 10V/A lType: I NIO@nofkm 
w 
a: AlarmSetti1g: NIA 
N Tag No: I NIA 

~ lType: I en Pow er Rating: NIA NIA 
w w 

NIA a: AlarmSeltilg: :I: 

~ Contact Rating: 10V/A I Switch Form SPST 

~ Conduit Connection: Spade Teminals RuidTeflll: 0-212 F 
C/J A"ocess Connection: 3/8 i1 MNPT Max A"essure 125psig 

Materials: Fblypropylene, Ryton-R4, 316 SS, Vrton 

Manufacturer: GEMS Sensors 

M:>del No. FS-3BOP 0.15GPM 

Bectrical A"oteclion: NIA l Enclosure Type: 

en w 
~ z 

ElerrentTag 

Remote Indicator Tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

CS-FSL-4003 

NIA 

fl.EM\ 4 

User4: <-

~ 
µ..... 

<-

~ 
"'i 
'= ~.,_ 

= 
<--<-

~ 
~ 

<.. 
I'= 

Voltage: NIA <-

Pow er Wring: NIA l Signal Type: I NIA <-

Comrunicalion A"otocal NIA llocalion: I NIA <-

Smart: I NIA Indicate: I NIA llsolate: NIA <-
0:: 

Bectrlcal A"oteclion: None lTellllerature Category: NIA 

~ 
<-

Gas Group: NIA Encl A"oteclion IP1 : I NIA lP2: I NIA <-
~ 
C/J Factory Caibralion: NIA <-
z Accuracy: NIA <-g Sensor Connection: NIA <-

Conduit Connection: NIA <-

Body Material: NIA <-

Calbrated Range: I NIA Full Range: I NIA <-

Gasket Material: I NIA SS Tag: NIA <-

~ 
~ 
F= 

<--<--<-

~ 

~ 
= <--<-
r:;: 

<-

<-

'S-Dec-12 

Primary Process Measurement Devices 
40 9100-77 (Att. 1) 

:11588 



Attachment I 

DATA Sl-EErNO. I REV. 

Flow Switch CS-FSL-4006 I A 

A:COM. Sl-EEr OF DATE 
NO. BY DATE REVISION 1 1 1-17-13 

BY Cl-l<'D PROC. I APFR 

NCC AM: I 

Project RLWTF 
P.O. 

RB'.l. 

CS-FSL-4006 
Hookup Drawing Jib: I Loop 'Mring llagram I M-6226 4 

TAG NO: 
Spec: I Vessel l"brber: I 40 9100 lK-1301 4 

Asset Jib: F&D: I [).6016 4 

Service MinUfacturer:I GEMS Sensors 4 

Description: 
Sodi.Jm Hydroxide addition to RO pH Adjustrrent Tank 1301 

Mldel: FS-380P 0.15GPM 4 

Safety aass: NS User3: 4 

Quality Assurance Level: M.-4 

(JJ F\Jld 
z 

Fluid: Sodium Hydroxide a 
i= Auid Density @ Operatilg Teflllerature: r 2.13 I g/cm' 0 

Viscosity @ Operating Terrperature: I z llVA a 
% Saids llVA I Dielectric Constant 57.5@77F 0 

en Service: LLW 1111" Filrale Critical: 1 NIA en w Terrperature Mn: NIA Jlbrrral: r 75 IMax: I deg F 8 125 

R"essure t&l: NIA Jlbrrral: I NIA IMax: r 60 I psig 0:: 
c.. Area aasslication NIA AnDienl Terrperature: I 50- 95 F 

~ Tag Jib: I CS-FSL-4006 
j Rlw er Rating: 10V/A 1Type: I llVO@nofiow w 
12: AlarmSettilg: NIA 

"' Tag Jib: I NIA 
j lType: I en Rlw er Rating: NIA NIA 

w w 
NIA 12: AiarmSettilg: ::c 

g Contact Rating: 10V/A ISwttchForm SPST 

3! Conduit Connection: Spade Teminals RuidTeflll: 0-212 F 
(JJ 

R"ocess Connection: 318 n fWIF'T Max A"essure 125psig 
Milerials: Polypropylene, Rylon -R4, 316 SS, Vtton 

MinUfacturer: GEMS Sensors 

Mldef No. FS-380P0.15GPM 

Bectrical A"otection: llVA 1 Enclosure Type: 

en w 
b z 

Element Tag 

Rermte ndicator Tag 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

CS-FSL-4006 

NIA 

NEMll. 4 

-

User4: 4 

-
-4 -4 -4 -4 -4 -4 -4 -4 -

Volage: NIA 4 

RlwerVl.lring: llVA l Signal Type: I llVA 4 

Communication R"otocal llVA 1Location: I llVA 4 

Srrart: I llVA Indicate: I NIA llsolate: NIA 4 
0:: 

Bectrical R"olection: None l Terrperature Category: llVA 

~ 
4 

Gas Group: NIA Encl A"otection IP1 : I llVA 1P2: I !>VA 4 

~ en Factory Caibration: !>VA 4 

z Accuracy: llVA 4 g Sensor Connection: llVA 4 

Conduit Connection: !>VA 4 

Body Miterial: llVA 4 

Calilrated Range: I NIA FuURange: I llVA 4 

Gasket Miterial: I !>VA SS Tag: llVA 4 

-4 -4 -4 -4 -4 -4 -4 -4 -4 -4 

4 

4 

11-0eo-12 

Primary Process Measurement Devices 
40 9100-78 (Att. 1) 

11589 



Attachment I 

MTA Sl-EETNO. I REV. 

Flow Switch CS-FSL-4007 I A 

AS'COM. SHEET OF DA1E 
NO. BY DA1E REVISION 1 1 1-17-13 

BY Cl-l<'D PROC. I APPR 

NCC AWE I 
Project RLWTF 

P.O. 

RB:l. 

CS-FSL-4007 
f-bolOJp [}-awing fib: I Loop Wiring Clagrant I M-6227 <. 

TAG NO: 
Spec: I 40 9100 Vessel Nurrt>er: I 11<-1301 <. 

Asset fib: P&D: I [).6016 <. 

Service Manufacturer.I GEMS Sensors <. 

Description: 
SuWuric Acid addition to RO pHAdjuslment Tank 1301 

M:ldel: FS.380P 0.15GPM 4 

Safety Cass: NS User3: 4 

Quality Assurance Level: M..-4 

(J) Fllid 
z 

Ruid: SuWuric Acid 0 
j:: I Fluid Density @ Operalilg Terrperature: 1.84 g/cm' i5 

I z Viscosity @ Operating Terrperature: N/A 
0 

I Dielectric Constant 0 % Saids N/A 84@68F 
(J) Service: LLWIVF FIXrate Critical: I N/A (J) 
w Terrperature Mn: flbrrral: r 75 IMax: 125 I deg F 
8 

N/A 

A"essure Mn: N/A flbrrral: I N/A IMax: r 60 I psig a:: 
0... Area aassr ication N/A Arrillent T91Tl'erature: I 50- 95 F 

~ Tag fib: I CS.FSL-4007 

~ Pow er Rating: 10V/A 1Type: I NIO@noflow 
LU 
a: AlarmSellilg: NIA 
N Tag fib: I NIA 

~ lType: I (J) Power Rating: NIA NIA 
w LU 

NIA a: AlarmSellilg: :c 
0 Contact Rating: 10V/A I Switch Form SPST I-
~ Conduit Connection: Spade Terrrinals AuidTerrp: 0 - 212 F 
(J) 

A"ocess Connection: 3/8 n M'PT Max A"essure 125 psig 
Materials: Polypropylene, R,iton -R4, 316 SS, Vlton 

Mmufacturer: GEMS Sensors 

M:ldel No. FS-380P0.15GPM 

8ectrical A"otection: NIA 1 Enclosure Type: 

(J) 
w 
b z 

Elerrent Tag 

Rennie Indicator Tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

CS.FSL-4007 

NIA 

NEMA. 4 

User4: 4 

....._ 

....._ 
4 ....._ 
4 ....._ 
4 ....._ 
4 -<. ....._ 
<. -<. ....._ 
4 -

-

Voltage: NIA 4 

Pow er Wiring: NIA l Signal Type: I NIA <. 

Corrrrunication A"otocal NIA Location: I NIA <-

Srrart: I NIA Indicate: I NIA lisolate: NIA 4 
a:: 

Bectrlcal A"oteclion: flbne l Terrperature Category: NIA w <-

I= Gas Group: NIA Encl A"otection IP1 : I N/A lP2: I NIA 4 

SE Factory Caibration: NIA <. (J) 
z Accuracy: NIA 4 

~ Sensor Connection: NIA <. I-
Condu~ Connection: NIA 4 

Body Material: NIA <. 

Cali>rated Range: I N/A Full Range: I NIA <. 

Gasket Material: I NIA SS Tag: NIA 4 

-4 ....._ 
4 -4 ....._ 
4 ....._ 
<. ....._ 
4 ....._ 
4 -4 ....._ 
4 -4 

<-

<-

11-0ec-12 

Primary Process Measurement Devices 
40 9100-79 (Att. 1) 

:11590 



Attachment 1 

DATA Sl-EEfNO. I REV. 

Flow Switch CS-FSL-4010 I A 

AS'COM. Sl-EEf OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR 

NCC AWE. I 
Project RLWTF 

P.O. 

REO. 

CS-FSL-4010 
1-bokup ~awing fib: I Loop 'Mring Clagram I M-6270 <-

TAG NO: 
Spec: I 40 9100 Vessel Nurrber. I ll<-1304 <-

Asset fib: P&D: I [).6020 <-

Service MmUfacturer.( GEMS Sensors <-
Description: 

Sodilm Hydroxide addition to RO Perrreate lilldng Tank 1304 
M>del: FS.380P0.15GPM ~ 

Safety Cass: NS User3: <-

Quality Assurance Level: M..4 

(/J Rlld 
z 

Auld: Sodium Hydroxide 0 
i== I Auld Density @ Operalilg Terrperature: 2.13 g/cm' 15 

Viscosity @ Operating Terrperature: I z NIA 
0 I Dielectric Constant: (..) % Soids NIA 57.5@25C 
(/J Service: LLW RO Perrreate Criti:al: I NIA (/J 
w Terrperature Mn: NIA flklrmal: r 75 IMax: r 125 I deg F 
8 A-essure "1: NIA flklrmal: I NIA IMax: r 60 I psig c::: 
D.. Area Oassiflcation NIA Antllent Terrperature: I 50 - 95 F 

~ Tagflkl: I CS-FSL-4010 

:s Pow er Rating: 10V/A 1Type: I NIO@noflow 
w 
a: AlarmSetlilg: NIA 

"' Tagflkl: I NIA 

:s lType: I (/J Pow er Rating: NIA NIA 
w w 

NIA a: AlarmSetlilg: :c 
(..) Conlact Rating: 10V/A (SwttchForm SPST I-
~ C.Ondult C.Onnection: Spade Teminals Auld Terrp: 0-212 F 
(/J 

A-ocess C.Onnection: 3/Bn~ Max A-essure 125 psig 

Mlterials: POiypropyiene, Ryton -R4, 316 SS, Viton 

Mlnufacturer. GEMS Sensors 

M>delNo. FS-3BOP 0.15GPM 

8ectrical A-otection: NIA 1 Eilclosure Type: 

(/J 
w 
I-
0 z 

8emantTag 

Rermte Indicator Tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

CS-FSL-4010 

NIA 

fleM4 

User4: <-

c::: w 
I= 
:E 
(/J 
z 

~ 

r 
>--

<-
>--

<-,...._ 
<-

>--
<-

~ 
i= 

<-

~ 
I= 

<-

----
Volage: NIA <-

Pow er Wiring: NIA lSignal Type: I NIA <-

C.Orrrrunication A-otocal NIA Location: I NIA <-

Smart: I NIA Indicate: I NIA lisolate: NIA <-

8ectrlcal A-otection: None lTerrperature Category: NIA <-

Gas Group: NIA Eilcl A-otection IP1 : I NIA 1P2: I NIA <-

Factory Caibration: NIA <-

Accuracy: NIA <-

Sensor C.Onnection: NIA <-

C.Ondu~ Connection: NIA ~-<-

Body Mlterial: NIA <-

Calilrated Range: I NIA Full Range: I NIA <-

Gasket Mlterial: I NIA SS Tag: NIA <-

,___ 
<--~ 
<-

~ -<-,___ 
<-

!----
<-

~ 
f.=;;;o 

<-,...._ 
<-

<-

<-

'S-Oeo-12 

Primary Process Measurement Devices 
40 9100-80 (Att. 1) 

11591 



Attachment I 

DATA Sl-EEfNO. I REV. 

Flow Switch CS-FSL-4011 I A 

AECOM. Sl-EEf OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY Cl-l<'D PROC. I APPR. 

NCC AM: I 

RLWTF 
P.O. 

Project 
RBl. 

CS-FSL-4011 
1-k>okup 0-aw ing No: I Loop Wring llagrant I M-6271 <-

TAG NO: 
Spec: I 40 9100 Vessel Nunt>er. I TI<-1304 <-

Asset No: Rr.D: I [).6020 <-

Service Mmufacturer:I GEMS Sensors <-

Description: 
Suluric Acid addition to RO Perrreate Holding Tank 1304 

M:ldel: FS.380P0.15GPM <-

Safety aass: NS User3: <-

Quality Assurance Levet M.-4 

-
UJ A.lid 
z 

SuWuric Acid 0 Ruid: 
i= 

I Ruid Density C!I Operatilg Terrperature: 1.84 g/cm' Ci 
V1Scoslty C!I Operating Terrperature: I llVA z 

0 
0 %Solids NIA I Dielectrt Constant: 57.5@25C 
UJ Service: Critical: I LLW RO Perrreate NIA UJ 
w Terrperature Mn: NIA Nor1TBI: r 75 !Max: r 125 I deg F 
8 A"essure Mn: llVA Nor1TBI: I llVA IMax: r 60 I psig 0:: 
!l.. Area aassirtcation NIA Arrblent Terrperature: I 50-95 F 

- Tag No: I CS.FSL-4011 

~ Pow er Rating: 10V/A lType: I NIO@no flow 
a: AlannSettilg: NIA 
N Tag No: I NIA 

~ 1Type: I UJ Power Rating: NIA NIA 
w w 

NIA a: Alann Settilg: :I: 
0 
t- Contact Rating: 10V/A ISwttch Form SPST 

~ Conduit Connection: Spade Teminals RuldTerrp: 0-212 F 
UJ A"ocess Connection: 3/8 In tvff'T Max Pressure 125psig 

M!terlals: Polypropylene, Ryton-R4, 316 SS, Vrton 

M!nufacturer. GEMS Sensors 

M>delNo. FS-380P0.15GPM 

Beclricat Protection: llVA 1 Enclosure Type: 

I 

UJ 
w 
b z 

BerrentTag 

Rem>te Indicator Tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

CS.FSL-4011 

NIA 

l'BM4 

User4: <-

-
-<--

<--
<-..__ 
<--<--<--<--
<-..__ 

- -

Voltage: NIA <-

Power Wring: NIA l Signal Type: I llVA <-

Cornrunication A"otocal NIA Location: I NIA <-

Smart: I NIA Indicate: I NIA lisolate: llVA <-
0:: 

Bectrlcal A"otection: None 1 Terrperature Category: llVA <-

~ Gas Group: NIA Encl A"otection IP1 : I llVA 1P2: I llVA <-
~ Factory Caibration: NIA <-UJ z Accuracy: NIA <-g Sensor Connection: NIA <-

Conduk Connection: NIA <-

Body M!terlal: NIA <-

Cali>rated Range: I llVA FuHRange: I llVA <-

Gasket M!terial: I NIA SS Tag: NIA <-

-<--<--<--<--<--<--<--<--<--<-

<-

<-

1l-Deo-12 

Primary Process Measurement Devices 
40 9100-81 (Att. 1) 

:11592 



Attachment 1 

DATA SIEETNO. I REV. 

Flow Switch CS·FSL-4012 I A 

~coM· SIEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AM: I 
Project: RLWTF 

P.O. 

RB'.l. 

CS-FSL-4012 
1-bolo.Jp [)"awing No: I Loop Wiring Oagram I M-6399 <-

TAG NO: 
Spec: I 40 9100 Vessel Nurrt>er: I TAC-4012 <-

Asset No: Rt.D: I 0.6412 <-

Service M!nufacturer:j GEMS Sensors <-
Description-

Suf uric Acid addilion to B"fluent Sarrple/pH Adj.Jstrrent System 
M>del: FS-380P 0.15GPM <-

Safety aass: NS User3: <-

Quality Assurance Level: M.-4 

-
(JJ F\Jid 
z 

Fluid: Sulfuric Acid 0 
i= Auld Density @ Operatiig Terrperature: r I g/cm' 1.84 0 

Viscosity @ Operating Terrperature: I z NIA 
0 

% Saids NIA I Dielectric Constant 84 @68F 0 
(JJ Service: UWEFF Qilical: I NIA (JJ 
w Temperature Mn: NIA Norrral: r 75 jMax: r 125 I deg 
8 A"essure lllil: NIA Norrral: I NIA IMax: r 60 I pslg tr 
a.. Area Oassificalion NIA Arrblent Temperature: I 50 • 95 F 

- Tag No: I CS-FSL-4012 

~ Power Rating: 10V/A lType: I NIO@no flow w 
Cl: AlarmSettilg: NIA 

"' Tag No: I NIA 

~ lType: I (JJ Power Rating: NIA NIA 
w w 

NIA Cl: AlarmSettilg: :i: 
g Contact Rating: 10V/A !Switch Form SPST 

~ Conduit Connection: Spade Termnals Fluid Terrp: O· 212 F 
(JJ 

A"ocess Connection: 3/8 i1 IVH'T Max A"essure 125pslg 
M!terials: Polypropylene, Ryton -R4, 316 SS, Won 

M!nufacturer: GEMS Sensors 

M>delNo. FS-380P0.15GPM 

Bectrical A"otection: NIA 1 Blclosure Type: 

I 

(JJ 
w 
I-
0 z 

I 

Element Tag 

Remote Indicator Tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

CS-FSL-4012 

NIA 

(\EMO. 4 

User4: <-

tr 

~ 
~ 
(JJ 
z g 

--<--<--<--<--<----<--<--<--

Voltage: NIA <-

Pow er Wiring: NIA l Slgnal Type: I NIA <-

Communication A"otocal NIA 1Location: I NIA <-

Smart: 1 NIA Indicate: I NIA llsolate: NIA <-

Bedrical A"otection: None 1 Terrperature Category: NIA <-

Gas Group: NIA Encl A"otection IP1 : I NIA 1P.l: I NIA <-

Factory Caibralion: NIA <-

Accuracy: NIA <-

Sensor Connection: NIA <-

Conduit Connection: NIA <-

Body M!terial: NIA <-

Cali>rated Range: I NIA Full Range: I NIA <-

Gasket M!terial: I NIA SS Tag: NIA <-

-<----<--<--<--<--<-

----<--
<-

<--<-

<-

<-

1M>ec-12 

Primary Process Measurement Devices 
40 9100-82 (Att. 1) 

:11593 



Attachment I 

DA TA SfEEf NO. I REV. 

Flow Switch CS-FSL-4013 I A 

AS'COM~ SfEEf OF DA1E 

NO. BY DA1E REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AM: I 

Project RLWTF 
P.O. 

RB:I. 

CS-FSL-4013 
Hookup O"aw ing No: I Loop Wiring llagram I M-6401 <-

TAG NO: 
Spec: I 40 9100 Vessel Nurrt>er: I TAC-4013 <-

Asset No: P&D: I D-6412 <-

Service Mmufacturer:I GEMS Sensors <-
Description: 

Sodium Hydroxide addition to Bfiuent Sample/pH Adjustment 
M>del: FS-380P0.15GPM <-

Safety aass: NS User3: <-

Quality Assurance Levet M.-4 

en Fiuld 
z 
0 Auld: Sodium Hydroxide 
i= Auld Density @ Operatiig Temperature: r 2.13 I g/cm' i5 

Viscosity @ Operating Temperature: I z NIA 
0 

% Saids NIA I Dielectric Constant 57.5@77F (.) 

en Service: LLWEFF Critical: I NIA en 
w Temperature Mn: NIA Norrrel: r 75 !Max: r 12s 1 deg F 
8 A'essure Mn: NIA Norrrel: I NIA IMax: 60 I pslg r:i:: 
a.. Area aassirication NIA Arrblent Temperature: I 50-95 F 

- -

~ Tag No: I CS-FSL-4013 

~ 
w 

Pow er Rating: 10V/A 1Type: I NIO@no flow 
Q:'. AlarmSellilg: NIA 

"' Tag No: I NIA 

~ lType: I en Pow er Rating: NIA NIA 
w w 

NIA Q:'. AlarmSellilg: :c 
~ Contact Rating: 10V/A ISwHch Form SPST 

s: Conduit Connection: Spade Teminals Auld Temp: 0-212 F 
en A'ocess Connection: 3/B i1 MM'T Max A'essure 125psig 

IVaterials: Polypropylene, Ryton -R4, 316 SS, Viton 

IVanufacturer: GEMS Sensors 

M>delNo. FS-380P 0.1 SGPM 

8ectrical A'otection: NIA l Enclosure Type: 

en 
w 
I-
0 z 

-
Element Tag 

ReITTJle Indicator Tag 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

CS-FSL-4013 

NIA 

Ne#.4 

User4: <-

~ 

=-<-

----<-

~ 
~ 

· ~ 
~ 
~ 
~ 
<-
~ 

Voltage: NIA <-

Pow er Wiring: NIA l SiQnal Type: I NIA ~ 
Cormunication Protocal NIA Location: I NIA <-

Srrert: I NIA Indicate: I NIA llsolate: NIA <-
r:i:: 

Bectrical A'otection: None lTemperature Category: NIA 

~ 
<-

Gas Group: NIA Encl A'otection IP1 : I NIA 111'2: I NIA <-
:E 
en Factory Caibration: NIA <-
z Accuracy: NIA <-g Sensor Connection: NIA <-

Conduk Connection: NIA <-

Body IVaterial: NIA : 
Calibrated Range: I NIA Full Range: I NIA <-

Gasket IVaterial: I NIA SS Tag: NIA <-

~ 

----<-

~ 
'-== 

<-

~ 
~ 
~ 

<-

~ ..._ 
<-,____ 
<-

II <-
<-

'IJ-Oeo-12 

Primary Process Measurement Devices 
40 9100-83 (Att. 1) 

11594 



Attachment 1 

DATA SHEET NO. I REV 
Level Instrument UT-1123 I A 

AS'COM. Radar 
SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

I Hookup Drawing No: I Loop Wlrtng Dl•"8m: I E-8174 <-
LLW-LIT-1123 TAG NO: 

!Spec. I 40 9100 Vessel Number: I TK-1101 <-

Asset No: jP&ID· I D-8012 <-

Ser.ice Manufacturer.I Otvnart I VEGA <-
LLW ReacUon 

Descrtption: Model VEGAPULS 68, PS68.Ul<OBM2HVNX1 <-

Safety Class : NS User3: <-

Quality Assurance Lewi ML-4 User4· <-

en Lawer Fh.id Upper Fluid Units -z 
0 Fluid· LLW Fluid I NIA <-
F 

Fluid Density (!l Operating Temperatll'e: f 0.0361 Fluid Density (!l Operating Temperatuno: NIA lbm/irr'3 <-Ci z Viscosity C!l Operating TemperntlJ'O I NIA Viscosity (!l Operating TemperatlJ'O: I NIA <-
0 
CJ % Solids NIA IDlelectric Constant I Water Based % Solldsj NIA IDleiectric Constant: NIA <-
en SeNca TK-1102 !Critical· I NIA Swee: I NIA ICriticat: I NIA <-en w TernperatlJ'e Min: NIA Nama1 r 75 Max: r 125 deg F <-8 PreSSLl'9 Min NIA Nama1· r 1 Max: I NIA atm <-0:: 
0.. Area Classiicatlon: TBD !Ambient TamperallJ'O Reqt.irernants: I 77deg F <---

Display Type: I VEGADIS 61 LC display in dot matrtx 

Housing· I 316LSS IWT. I 0.772 lbs 

0:: Indicating and Adjusment Module 

~ Body I Cage Matertal ABS !Length 1 4.84" 

() Inspection Window Polyester foll J Dia I 3.35" 

i5 Ambient Cooditions 

~ TernperatlJ'e· I -4 -156F !Storage I -40 • 176 F 
w Extension Length: I Smeters b Sensor I Plies® :E w Mounting: I Wall, rail and tube """-'1ting k~s Included. 
0:: 

Model: I DIS61CIVNC 

Type Antenna Hom - ,Gauge: I VEGADIS61 

Gauge Material: IAL 316L, PBlJGauge Dlmenslo~ 4.84" X303" 

Insertion Depth: I 10.547in 

I-
Process Comection: I Flange 6" 150lb 

z Transmitter Coonection: I Remote w 
:E Element Dlmen.: I 5. 71 In diameter, 7.68 in height 

~ Element Material: I Alloy C22 w 
Radar Frequency: I C-band 

Displacer Extension: NIA 

Displacer Sprtng I Tube Matelial: I NIA 

Float Well Clearance: I~ I Float Shaft Clearance: I NIA 

Furnish v.ith 70 ft four wire cable wlscreen 

VEGAPULS 68 Model PS66 

UX- FM(N)CL I, DIV2,GP ABCD (DIP)CL II, Ill, DIV1, GP EFG 

en a - With hom anteMa 145mm/2 4602 C22 

~ BM - Flange· 6" 150lb RF 2 4602, alloy C22 

0 2 Seal FKM (Viton) -4().150 deg C 
z 

H Two v.ire 4-20 mA I Hart 

v Housing· StSt (Precision Casting) 316L/ IP66 / IP68 (0 2 bal) 

N Cable Entry. 112 NPT v.ithout cable gland, Without plug connection 

x Without Indicating/adjustment module (PUCSCOM) 

1 - Antenna extension I 316L or C-22 seme as hom selected 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-.-Voltage. I 24VDC <-

Pa.wrWlrtngj LOOP lSlgnat Type: I 4-20 mA <-

Communication ProtOC> HART lLoc:ation: I REMOTE <-

Smart I YES Indicate: I SEE NOTESlisotata: SEE NOTES <-

~ Elactrlcal Protection: Nona lTamperntlJ'O Category: TB <-

Gas Group; NIA EncloslJ'O Protection if1 6 l1P2: 7 <-

~ Factarv Calibration Yes <-
z Accuracy 0.039in <-

~ Sensor Coonection: screened 4-v.ire cable <-

Conduit Comection qty 1 M20x1.5; qty 1 M12x1 <-

Body Matartal Plastic PBT <-

eairtirated Range· I 18 ft Full Range: I 114.8ft <-

Gasket Material I Silicon lss Tag: I LLW-UT-1123 <--

-r Toa No: I NIA <-
> 

Pa.wrRatiniiJ lrype: I :s NIA NIA <-
w 

NIA <-"' Alarm Setting: 

"' Tea No: NIA <-

ffi > 
P<Mer RatingJ lrvpe: I :s NIA NIA <-

J: w 

"' Alarm Setting: NIA <-g 
~ 

Cootact Rating NIA I Contact Fonn: I NIA <-

Conduit Comection. NIA <-

Manufaclt.-er: I NIA <-

Modal No NIA <-

Elactrlcal Protection: NIA lTamperatlJ'O Category. NIA <-

Gas Group: NIA l EncloslJ'O Protection lf'l NIA jlP2. NIA <--
DIS61. VEGADIS61 <-

Cl ApprolBI IEC Ex ia llC Ga, Gb --v Housing· Stainless Steel 316L -N Cable Entry: 112" NPT -c Mounting Rail mounting (Plastic) --
""'-

-
-
-
-

Primary Process Measurement Devices 
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Attachment I 

DATA SHEET NO. I REV. 
Level Instrument LIT-1124 I A 

A:COM. Radar 
SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC.! APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

Hookup Drawing No I Loop Wiring Diagram: I E-6189 <-LLW-LIT-1124 TAG NO: 
Spec• I 409100 Vessel N1.111ber. I TK-1102 <-

~sset No P&ID. I 0-6013 <-

Ser.ice Manufactl.19r.j OIYnart I VEGA <-
LLW Reaction 

Description: Model: VEGAPULS 68, PSe6.UlOBM2HVNX1 <-

Safety Class: I NS User3· <-

Quality Assl.lllrx:e Lewi: I ML-4 User4 <-

-en z Lawer Fluid Upper Fluid Urits 

0 Fluid: LLW Fluid. I NIA <-
E Fluid Density C!l Operating Temperature· 00381 Fluid Density C!l Operating Temperature: NIA lbm/ln"3 <-c z Viscosity C!l Operating Temperature. I NIA Viscosity C!! Operating Temperature: I NIA <-
0 
(..) % Solids NIA I Dielectric Constant I Water Based % Solidsj NIA I Dielectric Constant NIA <-
en Sanke: TK-1102 Critical I NIA Senice· j NIA !Critical : I NIA <-en w Temperatln Min: I NIA Normal. 75 Max: I 125 deg F <-(..) 

~ Presslft Min: I NIA Normal. 1 Max: I NIA aim <-

C... IArea Classlication: I_ TBD !Ambient Temperatlft Requirements: I_ 77deg F <--

Display Type I VEGADIS 61 LC display in dot matrix 

Housing: I 316LSS WT. I 0 772 lbs 

c:: Indicating and Adjusment Module 

0 Body I Cage Material: I ABS Length I 4 64" 
!;( Inspection Window I Polyester foil Dia I 3.35" (..) 

i5 Ambient Conditions 

~ TemperatU"B. I -4 - 156F IStaage I -40-176 F 
w Extension Length: I 5 meters I-
0 Sensor: I Plies® 
~ c:: Mounting I Wall, 11111 and tlbe moLllting kits trx:luded. 

Model. I DIS61CIVNC 

Type: Antenna Han JGauge: I VEGADIS61 

Gauge Material: IAL 316L, PB11Gauge Dimenslon!I 4.64" x 3.03" 

Insertion Depth: I 10.547 in 

I !z 
Process Connection: Flange 6" 150lb 

Transmitter Comection. I Remote w 
~ Element Dimeo : I 5.71 in diameter, 7.68 in height 

...J Element Material I Alloy C22 w 
Radar Frequency: I C-band 

Displacer Extension I NIA 

Displacer Spring I Tube Material: I NIA 

Float Well Clearance. J NIA !Float Shaft aeararx:e: I NIA 

Furnish with 70 ft kn.- wire cable w/screan 

VEGAPULS 66 Model PS66 

UX- FM(N)CL I. DIV2,GP ABCD (DIP)CL II. Ill, DIV1, GP EFG 

en a - With horn antenna 145mm/2.4602 C22 

I!:! BM - Flange; 6" 150lb RF 2.4602, alloy C22 

0 2 Seal ' FKM (Viton)-4D-150 deg C 
z 

H Tv.o wire 4-20 mA I Hart 

v Housing· StSt (Precision Casting) 316L / IP68 / IP68 (0.2 ba~ 

N - Cable Entry: 1/2 NPT without cable gland, Without plug connection 

x - Without Indicating/adjustment module (PLICSCOM) 

1 Antenna extension/ 316L or C-22 same as horn selected 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Voltage I 24V DC .-<-

Power Wiringj LOOP Signal Type: I 4-20mA <-

Canmurication Protoc• HART 1Location: I REMOTE <-

Smart I YES Indicate: I SEE NOTES11solata: SEE NOTES <-

ffi Electrical Protection: None 1TamperatU"8 Catagay: T6 <-

I= Gas Group: NIA Erx:losure Protection IPI 6 11P2: 7 <-

~ Factay Calibration: Yes <-

~ 
Accuracy 0.039in <-

Sensor Connection: screened 4-wire cable <-

Conduit Connection: qty 1 M20x1.5; qty 1 M12x1 <-

Body Material Plastic PBT <-

Calibrated Range: I 18 ft Full Range: I 114.Bft <-

Gaska! Material: I Silicon lss Tag: I LLW-LIT-1124 <-,___ 

Tog No: I - ,___ 
~ NIA <-
>-

PowerRatingJ 1Type: 5 NIA I NIA <-
w 

NIA <-"' Alann Setting: 

"' Teo No: NIA <-. 
en >-

Power Ratinal lTvPO: I w ~ NIA NIA <-
J: w 

NIA <-

~ "' Alann Setting: 

~ 
Contact Rating: NIA I Contact Form: I NIA <-

Conduit Connection: NIA <-

Manufach6er. I NIA <-

Modal No. NIA <-

Electrical Protection: NIA 1TemperatU"8 Categay: NIA <-

Gas Group J NIA Erx:losure Protection IPI NIA 11P2: NIA <-
-

--

DIS61 . VEGADIS 61 <--Cl Approwl. IEC Ex ia llC Ga, Gb -v Housing Stainless Steel 316L -N Cable Entry: 1/2" NPT -c Mounting· Rail mounting (Plastic) -p,.,.,;de with 5 meter cable as required -,__ 
,__ ---

Primary Process Measurement Devices 
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Attachment 1 

DATA SHEET NO. I REV. 
Level Instrument UT-1302 I A 

A:COM" Radar SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

Project: RLWTF P.O. 

REQ. 

Hookup DnrMng No. I Loop Wiring Diagram: I E-e219 
TAG NO: LLW-LIT-1302 Spec I 40 9100 Vessel Nl.mber. I TK-1302 

I!~ l' <-

Asset No: P&ID I o-eo16 <-

Se Mee Manulactinr.I Otvnart /VEGA <-

Description: R8"'rse Osmosis pH A~ustment 
Model: VEGAPUL.S ee, PSee.UlOBM2HVNX1 <-

Safely Class· I NS User3 <-

Quallty Assutance Lewi I ML-4 User4: <-

-en Lower Fluid Upper Fluid Units z 
0 Fluid: LLW Fluid: I NIA <-
F 

Fluid Density C!l Operating Temperature: 00361 Fluid Density G Operating Temperatu"a: NIA lbmRn"J <-15 i5 Viscosity G Operating Temperature: I NIA Viscosity G Operating Temperatu"a: I NIA <-

U % Solid~ NIA !Dielectric Constant. I Water Based % Solidsj NIA flla!eclric Constant: NIA <-

fil Ser\ice: TK-1102 Critical: I NIA Ser.ice I NIA ICriticel: I NIA <-g Temperature Min. I NIA Nonnel: 75 Max: I 125 degF <-

0::: ·1 Press1n Min: I NIA Noon al 1 Max: I NIA aim <-

a. Area Classification: I TBD Ambient Temperatu"a Requirements: I_ ndegF <--
Display Type· I VEGADIS 61 LC display in dot matrix 

Housing: I 316LSS WT. I o.n21bs 

0::: lncicaling and Adjusment Module 

~ Body I cage Material· I ABS Length I 464" 

() Inspection Window I Poiyasterfcii Dia I 3.35" 

15 Ambient Conditions 

~ Temperatura: I -4 - 156F !Storage I -40 - 176 F 

!!:! Extension Length I 5 meters 
0 Sens er. I Plies® :a w Mounting· I Wall, rail and tube mounting kits included 0::: 

Model: I DIS61CIVNC 

Type: Antenna Hom jGauge: I VEGADIS 61 

Gauge Material: IAL 316l., PBlJGauge DimenslOfl'I 4.64" x 3.03" 

Insertion Depth: I 10.5471n 

I-
Process Connection: I Flange 6" 150lb 

z Transmitter Connection: I Remote w 
::iE Element Dimen.: I 5. 71 in ciameter, 7.ee in height 
w 

Element Material: I ...J Alloy C22 w 
RaderF~y: I C-band 

Dlsplacer Extension: I NIA 

Displacer Spring I Tube Material: I NIA 

I Float Wen Clearance: I NIA jFloat Shaft Clearance: NIA 

Furnish with 70 ft four wire cable w/scraen 

VEGAPULS ee Model PS66 

UX- FM(N)CL I, DIV2,GP ABCD (DIP)CL 11, UI, DIV1, GP EFG 

en Q - With horn antema 145mml2.4602 C22 

!!:! BM - Flange. 6" 15Cib RF 2A602, alloy C22 

0 2 Seal FKM (Viton) -'IG-150 deg C z 
H Two wire 4-20 mA I Hast 

v Housing: StSt (Precision casting) 316L / IP68 / IPee (0.2 bar) 

N cable Entry: 1/2 NPT without cable gland, Without plug connection 

x Without Indicating/adjustment module (PUCSCOM) 

1 Antema extension/ 316L or C-22 same as horn selected 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Voltage: I 24V DC <-

PO'M!rWiring: LOOP lSlgnai Type I 4-20mA <-

Communication Protoc HART 1Localion: I REMOTE <-

Smart I YES Indicate: I SEE NOTESllsoiate. SEE NOTES <-
0::: 

~ 
Electrical Protection: None lTemperature Category Te <-

Gas Group: NIA Enclosin Protection If'! 6 l1P2: 7 <-
:E 

Factory Cellbralion: Yes <-en z Accuracy: 0.039in <-

~ Sansor Connection: screened 4-wire cable <-

Conduit Connection: qty 1 M20X1.5; qty 1 M12x1 <-

Body Material: Plastic PBT <-

calibrated Range: I 16 ft Fun Range. I 114 Bft <-

Gasket Material: I Silicon jss Tag: LLW-UT-1302 <--

TaaNo: I ~ NIA <-
>-

PowerRatin!7.I hYPa: I :5 NIA NIA <-
w 

NIA <-a:: Alarm Setting: 

"' Tao No: NIA <-
en >-

PowerRatin!7.I ll'nNI: I w :5 NIA NIA <-
:c w 

NIA <-

~ 
a:: Alarm Settino: 

Contact Rating: NIA I Contact Foon I NIA <-
~ Conduit Connection: NIA <-en 

Marufadurar. I NIA <-

Model No. NIA <-

Electrical Protection: NIA lTemperature Category. NIA <:-
Gas Group: I NIA l Enclosin Protection IF'j NIA l1P2: NIA <-

DIS61 VEGAD!S 61 <--Cl Appro"'I IEC Ex ia llC Ga, Gb -v Housing: Stainless Steel 316L -N Cable Entry_ 1/2" NPT -c Mounting: Rail mounting (Plastic) -PIOlide with 5 meter cable as required -
-
-
-
-
-

-
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Attachment I 

Level Instrument 
DATA SHEET NO. I REV. 

LIT-1344 I A 

.A:COM" Radar SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

Project: RLWTF P.O. 

REQ. 

I Hookup Drawilg No: I Loop Wring Diagan: I M-6219 <-
TAG NO: LLW-LIT-1344 I Spec: 409100 Vessel Nllnber: I TK-1304 <-

Asset No. IP&JD: 0.0016 <-

Selvice Marufac:turer: I Yokogawa <-
Desc~lion. 

Reverse Osmosis Permeate 
Model: EJA 11BW-EMH#A1FA·AA10·92EJ/N4/MO!>'T36 <-

Sefety Class: I NS User3: <-

Quality Assurance Level I ML-4 User4: <-

,._ (/J 
LCMll!r Fluid Upper Fluid Units z 

Q Fluid: LLW Fluid: I N/A <-E I Fluid Density@ Operating Temperature: I 0.0361 Fluid Density@ Operating Temperature: 0.361 lbmlin"3 <-
z Viscosity@ Operating Temperature: I 1.05 Viscosity@ Operating Temperature: I 1.05 <-8 % Solids NIA I Dielectric Constant: I Wat.er Based % Solids! N/A I Dielectric Constant: Wat.er Based <-
C/J Service: TK-1102 I Critical: NIA Service: I NIA ICritical: I N/A <-
(/J 

Temperature Min. I NIA 75 Max: I 125 degF w NOllTial: <-
(.) 

Pressure Min. I NIA NOllTial: 1 IMax: I NIA aim <-0 
0:: Area Classif1C81ion. I NIA !Ambient Temperature Requirements: I 77 deg F <-a.. -

~ 

Voltage: I 24VDC 

I Power Wiring: I LOOP I Signal Type: I 4-20mA 

0:: Communication Protocol I HART I Location: REMOTE 
0 Body Material: I Cast AL alloy I Display: Six 7-segment LCD 
!;: Operating Current: I 3.SmA to 28mA I Over Range: 200mA w/o damage 
(.) 

Amb Temperature: -22 - 140F I Accuracy: ±0.05% FS +1 digit Ci 
~ Meler Height: I 4.02'' 16 46'' Mounted I Diameter: 4.37" 
w Meler Length: I 5.12'' 
I-
0 Mounting: I 2'' Horizontal Pipe I 

a'.i 
0:: 

-

Type: I Differential Pressure !Gauge I NIA 
Gauge Material: I N/A I Gauge Dimensions! N/A 
CapiHary Length I 10m (390in) 

I- Process Connection: I 1/2" MNPT 
z Transmitter Connection: I 1/2" NPT Female w 
:ii 8emert Dimen.: I 6'' Diameter., 1.34" thick 
w Body Material: I Hastelloy C276 /PTFE gasket -' w Capsule Material: I Hastelloy C276 /PTFE gasket 

Vent Plug Material: I SUS316 

Displacer Spring I Tube Material: I N/A 
Float VVeU Cleallnce: I NIA I Float Shaft Clearance. I NIA 

Model Code: EJA110A·EMH4A-92NNN4 

E - 4 - 20 mA communications with HART protocol 
M - Range: 2.5 to 100 kPa (10 to 400 in H20) 

H - Hastelloy C-276 

(/J 
4 - Process Flange Rating. ANSI Class 150 

~ A • Bolts and Nuts material (SCM435 • 16 Mpa (160 kgf/cm2) (>2200psi) 

0 -9 - Horizontal impulse piping type, left side high pressure 
z 2 - 1/2 NPT Female, tow electrical connections without blind plug 

N • No Integral Indicator r · Mounting Bracket: SECC Carbon Steel 2'' (flat type) 

/N4- SUS304 stainless steel lag plate wiled onto transmitter 

--- -- -

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

I -
Voltage: 24VDC <-

Power Wiring LOOP Signal Type: I 4-20mA <-

Communication Protoca HART Location: I REMOTE <-

Smart I YES Indicate: I SEE NOTES Isolate: SEE NOTES <-
0:: 

!Temperature Category: w Electrical Protection: None TS <-

~ Gas Group: Enclosure Protection IP1 6 llP2: 7 <-
:ll Fadav Calibration: Yes <-
(/J 

~ 
Accuracy: 0.2% <-

Sensor Comedian: Capillay Tube <-
I- Conduit Connection: 112'' NPT Female <-

Body Mat.erial: Low Cu I AL alloy w/ Polyurethane paint <-

Calibrated Range: I 1811 Full Raige: I NIA <-

Gasket Material: I Silicon SS Tag LLW-LIT-1344 <---~ Tao No: I NIA <-

~ PCMll!r Ratino: I N/A ITvnA: I NIA <-
w 
a:: Alarm Settino: NIA <-

"' Tao No: NIA <-
(/J ~ PCMll!r Rati'"'I NIA IT""": I NIA <-w 
:I: w 

Alarm Settino: NIA <-(.) a:: 
I- Contact Rating: N/A I Contad F011TI: I NIA <-
~ Conduit Connection: NIA <-(/J 

MarUacturer: I NIA <-

Model No. NIA <-

Electrical Protection: N/A !Temperature Categay: NIA <-

Gas Group I N/A Enclosure Protection IP1 NIA llP2: NIA <-...._ 

-Remote Indicator: Yokogawa Model MLX <---A - 4to20mADC -1 - Mounting 2'' Horizontal Pipe -1 - Housing: Cast Alllninum alloy --2 - HART Communications -1 - Electrical Two 112'' FNPT electrical connections and a 304 SST blind plug -/SSW - Stainless steel tag wired to hoosing --
-
-
-

- --- ---

Primary Process Measurement Devices 
40 9100-87 (Att. 1) 
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Attachment 1 

DA TA SH:ET l>O I REV. 
Level Instrument LIT-1511 I A 

A:COM. DP 
SH:ET OF OAlE 

"° BY 00.lE REVISION 1 1 1-17-13 

BY CH<:D PR:lC. I AA'R. 

i'l:X: A!.£ I 

Project RLWTF 
P.O 

RB:!. 

TAG NO: 
!H:loklJp Dawilg No I NA Loop wmg !lagram I M-6377 .,_ 

LLW-LIT-1511 
!Spec: 409100 Vessel ltMrl>er. I 11<-1501 .,_ 

Asset No IF&D [).6410 .,_ 
Service Manufacturer.I Yokogawa .,_ 
Do scrip lion: 

LLWB"lluenl SyslemTank 11<-1501 
M>del: EJA 11BW.EMH#A 1FA.AA10.92EJ/N41M05/T36 .,_ 

Safety aass: I NS Quaily Assurance Lovel: M.-4 .,_ 

-Lower Fluid 4>1'er Fluid Uiils UJ z 
Fluid· LLW Fluid: I LLW 0 .,_ 

~ Fluid Donsity @Operating TOfTl>erature: r 00361 Fluid Donsily @Operating Terrperature: r 00361 lbrriin"3 .,_ 
z Vlscosity@ Operating TefTl'Or&lUre: r 1.05 Viscosity @ Operating Terrperature: f 105 cP .,_ 
0 

% Soids NIA I ae1ectric 0instant I Waler Based % Solidsj NA I ae1ectric 0instant: Waler Based .,_ CJ 
UJ Service: ETF IO-iticat: NA Service. I ETF 1a-ilica1: I NA .,_ 
UJ 
~ I Terrperature Mn I NA Nonml r 75 Mix: r 125 degF .,_ 
0 A'essureMn I NA Nonm1 r 1 Mix: I NA aim .,_ a: 
a. Area aassification I_ NA jArrtienl Terriierature Requirements: I 77degF .,_ 

Voltage I 24V CX: 
R:JwerVWing I LOOP !Signal Type: I 4-20mA. 

Oirrmmication Protacot I HA.RT I Location: REMOTE 

w Body M!terial: I castALaloy IOsplay: Six 7-segnent LCD 

C!l Operatilg current I 3.6m'. to 28rrA I Over Range: 200mA. w lo damago 

C3 Anti Terrperature: -22 - 140F !Accuracy: ±0.05% FS +1 digij .... 
Weter Height I 4 oT t 6.46" lltlunted I aarreter. >- 4.37" 

0 Weter Length: I 5.12" 0 
al I.bunting. I 2" Horizontal Ape I 

Type: Differential A"essure !Gauge I NA 

Gauge Material: I NIA !Gauge Omtnsions NA 

capillary Length I 10m(390in) 

A'ocess Connection: I 1/2" M>IPr 
!z Transrritler C.OOOection: I 112" NPr Female w 
::< Bement Omtn; I 6" aarreter., 1.34" thick 
w 

Body Materiat I Hastelloy C276 /PTFEgasket -' w 
capsule Matenat I Haslelloy C276 IPTFE gasket 

Vent Aug M!tariat I Sl.5316 

Osplacer Spring I Tube Malarial: I NA 

Float Wei aoaranco: I NIA I Roat Shaft Clearance: I NA 

Model Code EJA 110A-EMi4A-92NA/N4 

E - 4 -20 m'. corrrnmications wijh HART protocol 

M- Range: 2.5 to 100 kPa (10 to 400 in H20} 

H - Hasteloy C276 

4 - A"ocess Range Rating· ANSI Cass 150 

A - Bolts and Nuts material (SCM435 - 16 ""8 (160 kgf/crrlZ) (>2200psij 

-9 - Horizontal irr!Julse piping type, left side high pressure 

2 - 1/2 NPT Female, tow eleclrical connections w~hout blind plug 

N - No ntegral lndicalor 

A - Mounting Bracket SECC Carbon Steel 2" (flat type) 

IN4- SUS304 stainless steel tag plate wired onto transnitter 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Voltage. 24V CX: .,_ 

Fbwer \Mmg LOOP Signal Type· I 4-20mA. .,_ 
Qinnunication Protacal HART Location: I REMJTE .,_ 
Smart I YES hdicate: I SEENOTE5 l1sola1e: SEENOlCS .,_ 

a: g Bectrical Rotection. Nono 1Terrperature catego<y : T6 .,_ 
Gas Group· Enclosure A"otection P1[ e IP2. 7 .,_ 

:::; 
(/) Factory caibralion. Yes .,_ 
z Accuracy. 0.2% .,_ 
~ Sensor Connection: C8pilary Tube .,_ .... 

Qinduit Connection 1/2" NPT Female .,_ 
Body MateriaL Low CU I AL aloy w I fbl/urelhane paint .,_ 
caillraled Range I 18 fl Fu!Range I NIA .,_ 

Gasket M!tarial: I Sicon jssTag: I LLW.LIT-1511 .,_ .._ 

~ TagNo I NIA 7 
~ R>wer Rating~ NIA lType I NIA .,_ 
w 

NA .,_ a: Alarm Settina: 
N Tag No: NA .,_ 

UJ ~ Fbwer Rating:! NA lType: I NA 
.,_ 

!!! a: Alarm Setting: NA .,_ 
g 

C.Ontacl Rating: NA I Contact Form I NIA .,_ 
~ Oinduit Connection: UJ NA .,_ 

Manufacturer I NA .,_ 
Model No NA .,_ 
Bectrical Rotection: NA 1Terrperature category: NA .,_ 
Gas Group: NA Enclosure A"otection 11'11 NA ]P2: NA .,_ ...._ 

-.,_ 
R111rote ndicator: Yokogaw a l\tldel M..X -
-A - 4to20mA. CX: -
1 Mounting 2" Horizontal Ape --1 Housing CastAkminumaloy --2 HART Corrm.mications -1 Becirical: Two 112" FNPT electrical connections and a 304 SST blind plug -/SSW • StainJess steel tag wired to housing --

--
-
-
-
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Attachment 1 

Ol.TA SHEET NO. I RBI. 
Level Instrument LIT-1537 I A 

A:COM. DP SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY OiK'D PROC. I AA'R. 

NCC AlllE I 

Project RLWTF 
P.O. 

REQ. 

I Hoolo.Jp cnw ing No I NIA Loop \Mring llagram: I M-63n .,.. 
LLW-LIT-1537 TAG NO: 

jSpec: 40 9100 Vessel l\Urrber: I TK-1501 .,.. 
Asset No jP&n D-6-410 .,.. 
Se<Vice Marufacturer:j Yokogawa .,.. 
Description; 

LLW Effluent System Tank TK-1501 
Model: EJA 11BW.EMH#A1FA.AA10.92EJIN4/MJ5/T36 .,.. 

Safety Cass: I NS Quaity Assurance Level: Pd..-4 .,.. 

-Lower Auk! UpperFluk! Uiits en 
~ Fluid. LLW Aud: I LLW .,.. 
F Fluid Density @ Operating Teltl"'ra!ure: r 0.0361 ALid Density@ Operating Te"l"'rature: r 0.0361 lbmf'1'3 .,.. 
Z5 
;5 Viscosity @ Operating Temperature: r 1.05 Viscosity @Operating Temperature: r 1.05 cP .,.. 
CJ % Solk!s NIA I Clelectrlc Cmstant I water Based %Solklsj NIA f Oelectrlc Constant Water Based .,.. 
en Service: EFF fClitical · NIA Service· I EFF IOitical: I NIA .,.. en 
w TerJ1JerabJre Mn I NIA Norrrel. r 75 Max: r 125 deg F .,.. 

~ A"essise Min. I NIA Normit. r 1 Max: I NIA atm .,.. 
a. Area aessification I NIA jAnillent TO"l"'r•ture Requirements: I ndegF .,.. 

Voltage. I 24V CC 

Pow er Wring· I LOOP fSlgnalType I 4-20mA 

!5 Co1T1T1Jnication A-otocol: I HART fLocation REMOTE 

g Body Material: I c.ast AL alloy fllsplay. Six 7-segment Lal 

Operating QJrrent. j 3 .6mA to 2BmA IOVer Range 200mA w lo damage 
Z5 Amb Teltl"'rature· -22- 140F !Accuracy: ±0.05% FS +1 digit ~ 
w Meter Height I 4.02" /6.46" Mounted lllameter 4.37" 

b Meter Length I 5.12" 
::::< Mounting. f 2 • Horizontal Ape I w 
a: 

-Type· Clflerential A"essure jGauge I NIA 

Gauge Material: I NIA fGauge Clmenslons1 NIA 

Cspilary Length I 10m(390 in) 

R'ocess Connection: I 112" llANPr 

!z Transnitter Connection: I 112" NPT Female w 
::::< Bement amen.: I 6"' Elameter .• 1.34" thick 

~ Body Materiat. I Hasteloy C276 IPTFE gasket w 
capsule Matsriat. I Hasteloy C276 IPTFE gasket 

Vent Aug Material: I SLIS316 

Els placer Spring I Tube Material I NIA 

Float Wei Ooarance· I~ I Roat Shaft aearance· I NIA 

Model Code EJA 110A. EMH4A.92NA/N4 

E - 4 - 20 mA. conmunications with HART protocol 

M- Range 2.5 to 100 kPa (1 Oto 400 in H20) 

H • Hasteloy C-276 

4 - A"ocess Flange Rating ANSI Cass 150 

A - Bolts and l\Uts material (SCM435- 16 Po/pa (160 kgl/cm2) (>2200psij 

-9 - Horizontal inpulse piping type, left sk!e high pressure 

2 - 1/2 NPT Female, tow electrical connections without blind plug 

N. No kitegral Indicator 

A - Mountilg Bracket SECC c.arbon Steel 2" (flat type) 

/N4- SUS304 stainless stee\ tag plate wired onto transrritter 

I 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Voltage: I 24VOC 
,__ .,.. 

Power\Mmg· LOOP Signal Type I 4-20mA .,.. 
Corrm.Jnication A-otocol HART Location I REMOTE .,.. 
Smart: I YES kidlcate I SEE NOTES l isolate SEE NOTES .,.. 

a: 
Bectrical A"otection. None l Teltl"'rature C..tegory. T6 .,.. w 

I= Gas Group: Enclosure A-otectlon P1 r 6 IP2 r 7 .,.. 
~ Factory Celibratlon: Yes .,.. en 

~ 
Accuracy 0.2% .,.. 
Sensor C.Onnection. C..p~ary Tube .,.. 
Condul Connection 112"NPTFemale .,.. 
Body Mal<!nal: Low QJ I AL aloy w I Polyurethane paint .,.. 
caJibrated Range I 181t FulRango. I NIA .,.. 
Gasket Material· I Sicon _ jssTag I LLW.LIT-1537 .,.. ,__ 

Tag No I ~ NIA 7 

i Power Rating I NIA hype: I NIA 
.,.. 

Alarm Setmg. NIA .,.. 
N Tag No. NIA .,.. 

en ~ Power Rama.I NIA lTvpe: I NIA 
.,.. 

w 
::c a: Alarm Setmg: NIA .,.. 
g 

Contact Ratilg· NIA I Contact Form: I NIA .,.. 
~ Conduit Connection NIA .,.. en 

ManufacbJrer I NIA .,.. 
Model No. NIA .,.. 
Bectrical A"otection: NIA Feltl"'rature C..tsgory: NIA .,.. 
Gas Group I NIA l Enclosure A-otectlon P1 I NIA ]Pl: NIA .,.. 

-

<--Remote kidicator· Yokogaw a Model MLX -·A • 4to20mAOC 

1 - Mounting 2" Horizontal Ape 
,__ 

1 - Housing Cast Alurrinum aloy 
,_ 
--2 - HART Convn.mications -1 - Bectrical: Two 112" FNPr electrical connections and a 304 SST bind plug -/SSW - Stainless steel tag wired to housing ._. 
._. 
._. 
,__ 
,__ 
,__ 

-
-
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40 9100-89 (Att. 1) 
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Attachment 1 

Level Instrument 
DATA SHEET NO. I REV. 

UT-1700 I A 

A:COM. Radar 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

RLWTF P.O. 
Project: 

REQ 

I Hookup Drawing No. I Loop Wiring Diagram: I E.a219 <-
TAG NO: LLW-LIT-1700 

!Spec· I 40 9100 Vessel Number. I TK-1706 <-

~sset No: IP&IO- I D.a030 <-

Sen.ice ManliactLnr. I Qhmast I VEGA <-
Description: 

LLW El.epOl"lltor Condensate Tank 
Model . VEGAPULS 66, PS66.U>OBM2HVNX1 <-

Safety Class. NS User3. <-

~uality Assurance Ltl\el. ML-4 Usor4: <-

(/) -z LCN1erFluid Upper Fluid Units 
0 Fluid· LLW Fluid. I NIA <-
F 

Fluid Density (!l Operating Temperatull!. I 0.0361 Fluid Density (!l Operating Temperature: NIA lbmnll"3 <-i§ 
z Viscosity ll!l Operating Tempell!tull! I N/A Viscosity (!l Operating Temperatull!: I NIA <-

8 % Solids N/A (Dielectric Constant. I Water Based % Solids( NIA jDielectric Constanl N/A <-

~ Senlce: TK-1706 (Critical I NIA Ser.ice: I N/A lcnticai I NIA <-
w Temperature Min: NIA Nonnel 75 Max: I 125 deg F <-8 Pressura Min: NIA Normal 1 Max: I NIA atm <-0::: a. Anoa Classiication: TBD Ambient Temp«mura Requirements· I_ 77 deg F <--

Display Type I VEGADJS 61 LC display in dot matrix 

Housing· I 316LSS !WT. I 0.772 lbs 

0::: Indicating and Aqusment Module 

g Body I cage Material ABS (Length I 4.84" 

;) Inspection Vl/lndow Polyester foil !Di• I 3.35" 

i5 Ambient Conditions 

~ Temperatuno: I -4-156F (Storage I -40-176 F 

5 Extension Length I 5 meters 

~ 
Sensor: I Plies® 

Mounting I Wall, rail and tube mounting kits included. 

Model: I DIS61CIVNC 

Type: I AntemaHom I Gauge. 1----vEGADIS 61 

Gauge Material· IAL 316L, PB11Gauge Dimension~ 4.84" x 3.03" 

Insertion Depth: I 10.547 in 

~ 
Process Connection I Flange 6" 1 SOlb 

Transmitter Comectlon: I Remote w 
:::? Element Dimen.: I 5. 71 in diameter, 7.68 Jn height w 

Element Material: I Alloy C22 _. 
w 

Radar Frequency. I c.band 

Displacer Extension· NIA 

Displacer Spring I Tube Material: I NIA 

Float Weil Clearance I NIA I Float Shaft Clearance: I~ 

Furrish with 70 ft four wire cable w/screen 

VEGAPULS 66 Model PS66 

UX- FM(N)CL I, DIV2,GP ABCD (DJP)CL JI, iii, DIV1 , GP EFG 

(/) 
a - With ham antenna 145mm/2.4002 C22 

§ BM - Flange: 6" 150lb RF 2~002, alloy C22 

2 Seal· FKM (Viton) -40.150 deg C -
H - Two wire 4-20 mA I Hart 

v - Housing: SIS! (Precision Casting) 316L / IP66 / IP68 (0.2 bar) 

N - Cable Entry: 1/2 NPT without cable gland Vv1thaut plug connection 

x - Vv1thout Indicating/adjustment module (PLICSCOM) 

1 - Antema extension/ 316L "'C.22 same as horn selected 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Voltage: I 24VDC <-

PCNl!lrVl/lring: LOOP SigMIType I 4-20mA <-

Communication Protea HART lLocotion I REMOTE <-

Smart: I YES Indicate: I SEE NOTESllsolate: SEE NOTES <-

~ Electrical Protection: None 1Temperatull! Category: T6 <-

Gas Group: NIA Enclosura Protection IP( 6 liP2 7 <-

I Factory CBJlbration: Yes <-

Accuracy . 0.0391n <-

Sensor CoMection: screened 4-wi r1! cable <-

CondJit Connection: <(.y 1 M20x1.5, qty 1 M12x1 <-

Body Material: Plastic PBT <-

Celibrated Range: I 18ft F<.11 Range I 114.Bft <-

Gasket Material: I Silicon lss Tag: I LLW-LIT-1700 <-,__ 

- Tea No: I NIA <-

~ PCNl!lr Ratina:I N/A lTvr>a; I NIA <-
w 

NIA <-"' Alarm Setting: 
N Tao No: NIA <-

ffi ~ Power Ratina:I N/A lTv"": I NIA <-

~ 
w 

NIA <-"' Alarm Setting: 

Contact Rating: NIA I Contact Form I NIA <-

~ Concilit Connection: NIA <-

MalUactunor. I NIA <-

Model No. NIA <-

Electrical Protection: NIA lTemperatull! Category: NIA <-

Gas Group: I NIA l Enciosura Protection If'! N/A l1P2 NIA <-

DIS61 . VEGADIS 61 <--Cl Approwl: IEC Ex ia llC Ga, Gb -v Housing Stainless Steel 316L -N Ceble Entry: 1/2" NPT -
c Mounting Rall mounting (Plastic) -Prolide with 5 meter cable as required 

-
-
,__ 

>----
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Attachment 1 

Level Instrument 
DATA SHEET NO. I REV. 

LIT-1710 I A 

AE'COM" Radar SHEET OF DATE 
NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 
NCC AME I 

Project: RLWTF P.O. 
REQ. 

Hookup Drav.;ng No: I Loop Wiring Diagram: I M-6298 <-TAG NO: LLW-LIT-1710 Spec: I 40 9100 Vessel Number: I TK-1707 <-
Asset No: P&ID: I D-6023 <-

Ser.nee LLW Sai ds and Concentration Tank 
Manufacturer: I Yokogawa <-

Desaiption: Model: EJA 11BW-EMH#A1FA-AA10-92EJ/N4/M05fT36 <-
Safety Class: I NS User3: <-
Quality Assurance Level; I ML-4 User4: <-

en ..__ 
z LowerFluld Upper Fluid Units 
0 Fhid: LLW Fluid: I LLW <-
E Flo.id Density @ Operating Temperature: 0.0361 Fluid Density C!I Operating Temperature: 0.0361 lbm/ln•3 <-0 z Viscosity @Operating Temperature: I 1.05 Viscosity C!I Operating Temperature: I 1.05 cP <-
0 % Solids NIA I Dielectric Constant: I Water Based % SoHdsj NIA I Dielectric Constant: Water Based <-(..) 

en Ser.nee: EFF Critical: NIA Ser.nee: I EFF I Critical: I NIA <-en 
Temperature Min: I NIA Nonna!: 75 Max: I 125 deg F w <-

(..) 
Pressure Min: I NIA Nonmal: 1 Max: I NIA aim <-0 

~ Area Classification: I NIA I Ambient Temperature Requirements: I 77 deg F <-c.. 

Voltage: I 24VDC 
Power Wiring: I LOOP Signal Type: I 4-20mA 

~ Communication Protocol: I HART Location: REMOTE 
0 Body Material: I Cast AL alloy Display: Six 7-segment LCD 
~ Operating Current: I 3.6mA to 28mA I Owr Range: 200mA w/o damage 
(..) 

Amb Temperature: -22 - 140F IAcaJracy: ±0.05% FS +1 digtt i5 
~ Meter Height: I 4.02" / 6.46" Mounted I Diameter: 4.37" 
w Mater Length: I 5.12" 
I-

I 2" Horizontal Pipe I 0 Mounting: 

~ 
~ 

-
Type: I Differential Pressure I Gauge I NIA 
Gauge Material: I NIA I Gauge Dimensions! NIA 
Capillary Length I 10m (390 in) 

!z 
Process Connection: I 112" MNPT 
Transmitter Comection: I 112" NPT Female w 

~ Element Dimen.: I 6" Diameter., 1.34" thick 
~ Body Material: I Hastelloy C276 /PTFE gasket 
w 1 Capsule Material: I Hastelloy C276 IPTFE gasket 

Vent Plug Material: I SUS316 

Displacer Spring I Tube Material: I NIA 
Float Well Clearance: I NIA I Float Shaft Clearance: I NIA 

Model Code: EJA110A-EMH4A-92NAIN4 
E - 4 - 20 mA communications with HART protocol 
M - Range: 2.5 to 100 kPa (10 to 400 in H20) 
H - Hastelloy C-276 

Cl) 
4 - Process Flange Rating: ANSI Class 150 

w A - Bolts and Nuts material (SCM435 - 16 Mpa {160 kgf/cm2) (>2200psi) 
I-
0 -9 - Horizontal impulse piping type, left side high pressure 
z 2 - 112 NPT Female, tow electrical connections without bi nd plug 

N - No Integral Indicator 
A - Mounting Bracket: SECC Carton Steel 2" (ftat type) 

/N4- SUS304 stainless steel tag plate wired onto transmitter 

I 

LANL Project l.D. 100761 
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-Voltage: I 24VDC <-

Power Wiring: LOOP Signal Type: I 4-20mA <-
Communication Protoca HART Location: I REMOTE <-

Smart: I YES Indicate: I SEE NOTES Isolate: SEE NOTES <-
~ 
w Eledrical Protection: None !Temperature Category; T6 <-

~ Gas Group: Enclosure Protection IP1 6 l1P2: 7 <-
:E Fadorv Calibration: Yes <-
Cl) 

~ 
Accuracy: 0.2% <-

Sensor Connection: Capillary Tube <-

Conduit Connedlon: 112" NPT Fem ale <-
Body Material: Low Cu I AL anoy wl Polyurethane paint <-

Calibrated Range: I 18 ft Full Range: I NIA .,_ 
Gasket Material: I Silicon !SS Tag: I LLW-LIT-1710 .,_ 

-

Tao No: I - -~ NIA <->-
Pov.er Ratina:I ITvoe: I :5 N/A NIA <-

w 
Alarm Setting: er: NIA <-

"' Tao Na: NIA <-
en >-
w :5 Pov.er Ratina:I NIA ITvnA; I NIA .,_ 
J: w 

Alarm Settinn: NIA <-(..) er: 

~ 
Contad Rating: NIA I Contad Form: I NIA <-

Conduit Connedlon: NIA <-

Manutadurer: I NIA <-
Model No. NIA <-

Electrical Protection: NIA !Temperature Category; NIA <-

Gas Group: I NIA Enclosure Protection IP1 NIA llP2: NIA <-·- ..__ 

..__ 
Remote Indicator: Yokogawa Model MLX <---A - 4to20mADC 

1 Mounting 2" Horizontal Pipe -- -1 - Housing: Cast Aluminum alloy --2 HART Communications 
1 - Elec1rical: Two 112" FNPT electrical connections and a 304 SST blind plug --/SSW - Stainless steel tag wired to housing ---

F -
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Attachment 1 

Level Instrument 
C:V.TASHEETNO I REV 

LIT-1716 I A 

A:COM. Radar 
SHEET OF C:V.TE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

RLWTF 
PO 

Project: 
REQ. 

I Hookup Drawing No I Loop Wiring Diagram: I E.e320 <-
TAG NO: LLW-LIT-1716 

!Spec: I 409100 Vessel Number: I TK-1702 <-

Asset No: IP&ID: I D-8025 <-

SeNce Msnufacturer:I Ohmart/VEGA <-
Description 

LLW Sludge Thickening Tank 
M-1: VEGAPULS 66, PS66.UJOBM2HVNX1 <-

Safety Oess NS User3. <-

Quality Assinnca Lewi ML-4 User4 <-

-CIJ Lower Fluid Upper Fluid Urits z 
0 Fluid: LLW I Fluid: I NIA <-
F 

Flud Density C!l Operating Temperatll'9: I 00361 Fluid Density C!l Operating Temperature: NIA lbmlin"3 <-l5 z Viscosity C!l Operating Temperature: I NIA Viscosity (!I Operating Temperature: I NIA <-0 
0 % Sdlds NIA I Dielectric Constant: I Water Based % Solids! NIA I Dielectric Constant: NIA <-
CIJ Ser.ice· LLW Sludge !Critical· I NIA SeM<:e I NIA !Critical: I NIA <-CIJ w Temperature Min. NIA Nonna! 75 Max: I 125 dag F <-8 Pressure Min: NIA Nonnal. 1 Max: I NIA aim <-
~ a.. Araa Classification: TBD Ambient Temperatll'9 Requirements: I 77 deg F <-

llsplay Type. I VEGADIS 61 LC display In dot matrix 

Housing: I 316LSS IWT. I o.m1bs 

~ lndicatlng and Aqusment Module 
0 Body I Cage Material· ABS !Length I 4 84" 
~ Inspection 'IVlndoW Polyester loll !Dia I 3.35" 0 
i5 Ambient Conditions 

~ Ternpera!U'9. j -4" 156F I Storage I -40 - 176 F 

13 Extension Length: I 5 meters 

ifi 
Sensor I Plies® 

~ 
Mounting: I Wall, rail and tube mounting kits included. 

Model I DIS610VNC 

1 Type: I Antenna ~I Gauge: ,- VEGADIS 61 

I Gauge Malarial: IAL 316L, PBlJGauga llmensiorul 4.84" X3.03" 

Insertion Depth: I 10.547 in 

I-
Process Connection I Flange 6" 150lb 

z Transmitter Connection: I Remote w 
a5 Element Dimen.. I 5.71 in diameter, 7.68 in height 

--' Element Material: I Alloy C22 w 
Radar Frequency: I Cband 

Displacer Extension NIA 

llsplacer Spring I Tube Material: I NIA 

Float Well aearance· NIA I Float Shaft a ea ranee: I NIA 

Furnish with 70 ft lour wire cable w/screen 

VEGAPULS es M-1 PSB6 

UX- FM(N)CL I. 01112,GP ABCD (DIP)CL 11, 111, 01111, GP EFG 

ffi 
a . With horn antenna 145mm/2.4602 C22 
BM " Flange: 6" 150lb RF 2 4802, alloy C22 ..... 

0 2 Seal: FKM (Viton)-40.150 dag C 
~ H Two wire 4-20 mA I Hart 

v • Housing: SISt (Precision Casting) 316L / IP66 / IP68 (0 2 bar) 

N - Cable Entry. 1/2 NPTwithout cable gland, Without plug connection 

x" Without lndicatinglaqustment module (PLJCSCOM) 

1 - Antenna ex1ension / 316L er C.22 same as horn selected 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

--

I .-Voltage. 24VDC <-

Power Wiringj LOOP lSlgnal Type: I 4-20mA <-

Communication Protoc. HART 1Location: I REMOTE <-

Smart: I YES Indicate: I SEE NOTES Isolate SEE NOTES <-
~ w Electrical Protection: None 1Temperatll'9 Categay T6 <-

~ Enclosure Protection iPf 11P2' Gas~ NIA 6 7 <-

~ Factory Calibration. Yes <-

g Acci.racy 0.039in <-

Sensor Comection: screened 4-wire cable <-

Conduit Connection qty 1 M20x1 5; qty 1 M12x1 <-

Body Material Plastic PBT <-

ee1ibrated Rang•· I 16ft Full Range: I 114.Bft <-

Gasket Material I Silicon l~o= I LLW-LlT-1716 <-,.._ 

Tea No. I -~ NIA <-
)-

Pa.wr Ratlnal hvoe: I :'i NIA NIA <-
w 

NIA <-n: Alann Setting: 

"' TaaNo: NIA <-
en )-

Power Ratlncd hv"": I w :'i NIA NIA <-
::i:: w 

NIA <-0 n: Alann Setting: 
I- Contact Rating: NIA I Contact Fonn: I NIA <-

~ Conduit Connection: NIA <-

Manufactll'9r I NIA <-

Model No. NIA <-

Electrical Protection: NIA 1Tamperatll'9 Categay. NIA <-

Gas Group· j NIA lEnclosure Protection IP! NIA 11?2: NIA <-

DIS61 . VEGADIS61 <-

Cl App-oval : IEC Ex ia llC Ga, Gb --v Housing: Stainless Steel 316L 

N Cable Entry: 1/2" NPT --c Mounting Rail mounting (Plastic) 
'"-f>ro\ide with 5 meter cable as requ red ------

" 

Primary Process Measurement Devices 
40 9100-92 (Att. 1) 
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Attachment 1 

Level Instrument 
Radar 

SHEET OF 

I REV 

LIT-1722 

DATA SHEET NO. 

I A 
DATE 

NO BY CIA.TE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

Project: RLWTF 
P.O. 

REQ 

Loop Wiring Diagram. I E-6341 

Vessel l>Almber. I TK-1705 

Hookup Drawing No. I 
LLW-LIT-1722 TAG NO: 

Spec 1 «> s100 

Asset No: P&ID: I 0-6028 

Senlce Manufacturer j Otvnart / VEGA 
Description: UW Ewporator Supply Tank 

Model: VEGAPULS ea, PS88.UlOBM2HVNX1 

Safely Oess: I NS User3 

Quality Assurance La\81 I ML-4 User4. 

Upper Flud 

Fluid: I NIA 

Fluid Density @ Operating Temperature: NIA 

C/l L.cwer Flud 

~ Fluid: LLW 
~----'---------~-------~ 
0 Flud Density @ Operating Temperature: o 0361 

NIA 

Viscosity@ Operating Temperature: I NIA 

% Solldsj NIA jDielectric Constant 

~ Viscosity @ Operating Temperature· I NIA 

CJ % Solidsj NIA J llielectric Constant I Water Based 

~ Ser.<ce Ll.W RO Concentrate Critical, I NIA Ser.<ce: I NIA !Critical· I NIA 

8
w Temperature Min I NIA Normal 

0:: Pressure Min: I NIA Normal 

0.. 1 Area aassificatlon. I NIA 

Display Type. f VEGADIS 61 LC display in dot matrix 

Housing· I 316L ss WT. I o.m lbs 

75 

1 

Max: I 
Max: I 

jAmbient TamperatuJa RequiJaments· j 

125 

NIA 

77deg F 

Vol'- I 24VDC 

Power \Mringj LOOP 1Slgnal Type: I 

a:: Indicating and Adjusment Module Communication Protoc1 HART lLocation: I 

0 Body I Cage Material I ABS I Length I 4.84• ~ Smart: I YES Indicate: J SEE NOTES Isolate: 5 1-lns--"-pec- ti_on_Wi_ 1ndow __ _.l._P_o1..;y_e_st_er_fci_·1_..._Di_·a __ ..__ 1 __ 3_._35_·---t Electrical Protection: None 1Temperature Category: 
i5 Ambient CondiUons Gas Group: NIA Enclosure Protection If'! 8 11P2: 

Yes 

-Units 

lbm/in"3 "-

deg F "-

atm "-

4-20mA "-

REMOTE "-

SEENOTES "-

T6 "-

7 "-

Z Temperature: J -4- 158F !Storage I -40- 176 F ~ Factory Calibration: 

~1-:_ens_ten_;,_1on_La_ngth_.---_ __..: ______ 
5_P_:_~-ers-------t~-~-:-';""-or~Co-y:-nnec---tlo-n:-·--t-------s-c_re_ened_O-.~~~:-·:-cab-~-----t-:-t 

a:: 1-M_ou __ n11n __ o: ____ t-J __ w_a1_1, _ra_il_and_t_ube_m_CU1_ti_ng_kil_s_inc_ 1uc1_ed __ --t CondLit Comection: qty 1 M20x1.5; qty 1 M12x1 "-
Model: I DIS81CIVNC Body Material: Plastic PBT 

Calibrated Range: I 18 ft Ful Range: I 114 8 ft 

Gasket Material. I Silicon jss Tag: Ll.W-UT-1722 

~ '.f"aaNo I 
Type: I Antema Horn !Gauge: r VEGADIS 81 ~ POY.er RatingJ 

NIA 

NIA hYP&: I NIA 
Gauge Material: IAL 316L, PBlJGauge Dimension.I 4 84" X3 03" ~ Alarm Settina: NIA 

"-Insertion Depth: J 10.547 In . I "' Taa No: 

Process Connection: J Flange 6" 150lb [fl I ~ POY.er Ratin!M 
~ ~li-ran-sm-i-tter_Con_nec_tlon_:_-tl------R-em_ot_e------t [j ~ Alarm Setting 

NIA 

NIA hvoe: I NIA 
NIA 

~ Element llimen.: I 5. 71 in diameter, 7 88 In height ~ Contact Rating: NIA I Contact Fann: I NIA 
iij Element Material I Alloy C22 C/l CondLit Connection: 

• Radar Fraquency. I C-band Marulacturer. I 
NIA 

Displacer Extension: I NIA 

Displacer Spring I Tube Material· I NIA 

Float Well aaarance: I NIA jFloat Shaft aearance I NIA 

Furnish with 70 ft lour wire cable w/screen 

VEGAPULS ea Model PS86 

UX- FM(N)CL I, DIV2.GP ABCD (DIP)CL II, Ill, DIV1, GP EFG 

Q - \Mth horn antenna 145mm/2.4602 C22 w BM • Flange 6" 150lb RF 2.4802, alloy C22 

0 2 - Seal· FKM (Viton) -40-150 deg C 

z H T'Ml wire 4-20 mA I Hart 

V - Housing: StSt (Precision Casting) 316L / IP88 / IP68 (0.2 bar) 

N - Cable Entry: 1/2 NPT without cable gland, Without plug connection 

X • Without Indicating/adjustment module (PLICSCOM) 

1 - Antenna extension I 316L or C-22 same as horn selected 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

NIA 

Model No, NIA 

Electrical Protection: NIA lTernperature Category: J 

Gas Group· j~ lEnclosure Protection if'! NIA l1P2: 

DIS61. VEGADIS 61 

Cl Approval: IEC Ex ia llC Ga, Gb 

V Housing: Stainless Steel 316L 

N Cable Entry: 1/2" NPT 

C Mounting: Rail m0U1ting (Plastic) 
Prtllide with 5 meter cable as required 

NIA "-

NIA "-,__ 

<.. -

--
---

Primary Process Measurement Devices 
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Attachment I 

Level Instrument 
DATA SHEET NO I REV 

LIT-1723 I A 

A:COM. Radar SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

Project RLWTF P.O. 

REQ. 

I Hookup Drawing No I Loop WN'ing Diagram: I ~332 <-
TAG NO: LLW-LIT-1723 I Spec: 40 9100 Vessel Number: I TK-1703 <-

Asset No: IP&ID. D-0027 <-

Service 
Sludge Thickener Decant Tank 

Marufactirer. I Yokogawa <-
Descr13tion: Model: EJA11BW-EMH#A1FA-AA10-92EJ/N4/M05/T36 <-

Safety Class: I NS User3. <-

Quality Assurance Level: I ML-4 User4 <-

en -z Lower Fluid Upper Fluid Units 
0 Fluid: LLW Fluid: I LLW <-
ii Fluid Density @ Operating Temperature· I 0 .0361 Fluid Density @ Operating Temperature: 0 .0361 lbmfln•3 <-0 z Viscosity @ Operating Temperature. I 1.05 Viscosity @ Operating Temperature: I 1.05 cP <-
0 

% Solids! N/A I Dielectric Constait I WmerBased % Solids! N/A I Dielectric Constant: Water Based <-0 

~ Service: EFF I Critical. NIA Service. I EFF ICritical: I N/A <-

w Temperature Mn: I NIA Normal· 75 Max: I 125 deg F <-
0 Pressire Min: I NIA Normal 1 Max: I NIA aim <-0 
0:: Area Classif1C81ion: I NIA I Ambient Temperature Requirements: I 77 deg F <-a... --

Voltage: I 24VDC 

Power Wiring: I LOOP ISignalType: I 4-20mA 

0:: Communication Protocol: I HART I Location: REMOTE 
0 Body Material: I Cast AL alloy I Display: Six 7-segment LCD 
!;( Operating Cirrent: I 3.SmA to 2BmA I Over Range: 200mA w/o damage 
0 

Amb Temperature: -22 - 140F I Accuracy: ±0.05% FS +1 digtt i5 
~ Meter Height: I 4.02'' / 6 .46" Mounted I Diameter. 4 37" 
w I I-

Meter Length: 5.12" 

0 Mountng: I 2'' Horizontal Pipe I 
::?! 
w 
0:: 

-

Differential Pressire I Gauge I -
Type: NIA 

Gauge Material: I N/A I Gauge Dimensions N/A 

Capillary Length I 10m (390 in) 

Process Connection: I 112''MNPT 
!z Transmitter Connection: I 112" NPT Female w 

Element Dinen.: I ::?! 6" Diameter., 1.34" thick 
w Body Material: I Hastelloy C276 /PTFE gasket _J 

w Capsule Material: I Hastelloy C276 /PTFE gasket 

Vent Plug Material: I SUS316 

Displacer Spring I Tube Material. I NIA 

Float Well Clearance: I N/A I Float Shaft Clearance: I N/A 

Model Code: EJA110A-EMH4A-92NA/N4 

E - 4 -20 mA commL11ications wtth HART protocol 

M - Range: 2.5 to 100 kPa (10 to 400 in H20) 

H - Hastelloy C-276 

en 4 - Process Flange Rating· ANSI Class 150 

w A - Bolts and Nuts material (SCM435-16 Mpa {160kgflcm2) (>2200psi) 

b -9 - Horizontal impulse piping type, left side high pressira 
z 2 - 112 NPT Female, tow electrical connections wtthout blind plug 

N - No Integral Indicator 

A - Mounting Bracket: SECC Carbon Steel 2" (flat type) 

IN4- SUS304 stainless steel tag plate wired onto transmitter 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-
.....__ 

Voltage I 24VDC <-

Power Wiring: LOOP Signal Type: I 4-20mA <-

Communication Prat~ HART Location: I REMOTE <-

Smart I YES Indicate: I SEE NOTES Isolate: SEE NOTES <-
0:: 

~ 
Electrical Protection: None !Temperature Category: TS <-

Gas Group: Enclosira Protection JP1 6 l1P2: 7 <-
~ Factorv Ca~bration: Yes <-en 

~ 
Accuracy 0.2% <-

Sensor Comection: Capmary Tube <-

Condutt Connection: 112'' NPT Female <-

Body Material: Low Cu I AL alloy wl Polyurethane paint <-

Calibrated Range: I 1Bft Ful Range: I N/A <-

Gasket Material: I Silicon 1ss Tag: LLW-LJT-1723 <-

~ 

Tao No. I N/A <-

~ Power Ratina:I N/A IT~: I N/A <-
w 
a: Alarm Settino: NIA <-

"' Tea No: N/A <-
en ~ Power Ratina:I NIA IT""": I NIA <-w 
J: w 

Alarm Settino: NIA <-a: 0 
I I I- Contact Rating: N/A Contact Form: NIA <-

~ conc1un Connection: NIA <-

Manufacturer: I N/A <-

Model No. NIA <-

Electrical Protection: N/A ITemperature Category: N/A <-

Gas Group: I NIA Enclosira Protection JP1 NIA JIP2: N/A <--

Remote Indicator. Yokogawa Model MLX <---A - 4to20mADC -1 - Mounting 2'' Horizontal Pipe -1 - Housing: Cast Aluminum alloy 

-2 - HART Communications -.....__ 
1 - Electrical: Two 112" FNPT electrical connections and a 304 SST blind plug 

/SSW - Stainless steel tag wired to housing -.....__ 

-
-
-
-

Primary Process Measurement Devices 
40 9100-94 (Att. 1) 
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Attachment 1 

Leak Detector 
DATA Sl-EErNO. I REV. 

LSH-5701 I A 

AECOM. Conductivity Sensor Sl-EEf OF DA1E 

NO. BY DA1E REVISION 1 1 1-17-13 

BY Cl-l<'D PROC. I APPR. 

NCC AWE I 

Project RLWTF 
P.O. 

RB:l. 

LLW-LSH-5701 
1-k>okup Drawing f\b: I Loop 'Airing Ciagram I M-6405 G. 

TAG NO: 
Spec: I 40 91 00 Vessel Nurrber: I NIA G. 

Asset f\b: R!.D: I P.6001 G. -
Service Manufacturer.I Raychem G. 

Description: 
A"ocess Area SurTJ'.l 

M>del: TraceTek TTC.1, TT1 000-3M'1 Oft-FC G. 

Safety aass: NS User3: G. 

Quality Assurance Level: M..-4 User4: G. 

~ 

en Lower Rukl 
~ 

z 
Fluid: Filtered LLW ~ 0 

i= Fluid Density @ Operatilg TerTJ'.lerature: 0.0361 ~ 
i5 ~ z Viscosity @ Operating Terrperature: I f'VA 
0 

% Saids f'VA I Dielectric Constant: I 
== u Water Based G. 

en Service: Water-based Leak Critiical: I 
-

en f'VA G. 

w Terrperature Mn: f'VA f\brmal: 75 Mix: r 125 I deg F G. u 
~ A"essurel'<il: f'VA f\brmal: 1 Mix: I NIA I aim G. 

a. Area Oassiflcation: f'VA Arrbient Terrperature Requirements: I 77 deg F G. 

= 
-

Voltage: I 24VDC 

FbwerVl/l"ilg:I EXTERNAL l Signal Type: I f'VA 

Comrunlcation A"otocal f'VA lLocatlon: I REMOTE 

Srrart: NIA Indicate: I YES llsolate: NIA er: 
lTerrperature Category: w Bectrical A"otection: f\bne T6 

I= Gas Group: I NIA 8lclosure A"otectlon IP1 r 2 lfP2: r 0 
:E Factory Calilration: f\b en z Accuracy: NIA g Sensor Comectlon: Lead wire 

Conduit Connection: 1/2" NPf 

Body Material: Aas tic 

Caibrated Range: I NIA Full Range: I f'VA 

Gasket Material: I f'VA SSTag: I LLW.LSf-1.5701 

TT1000-1 M'3FT-FC 3ft (1 m) sensilg cable 

TT1 000-3M'1 OFT-FC 1 Oft (3 m) sensing cable en w 
I- TT1000-71W25FT-FC 25ft (7 m) sensing cable 
0 z TT1 000-15M'50FT-FC 50ft (15 m) sensing cable 

TTC.DRC DIN 1 rail rrountilg cip 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-

I-z w 
:E w 
...J w 

8l 
.£: 
0 

j 
en 

' 

-

Type: I Sensing Cable I Signal Gauge:I 2x26AWG G. 

Gauge Material: I Fluoropolymerj Gauge Cimenslons 2x30 AWG G. 

Insertion Depth: I f'VA G. 

A"ocess Connection: I f'VA G. 

Transrritter Connection: I Integral plastic connectors G. 

Serrant Cirran.: I 0.24 In diarrater, 10 ft length G. 

Serrant Material: I Fluoropolyrrar G. 

G. 

~ Tag f\b: I LSf-1.5701 G. 

~ Pow er Ramg:I 3A, 30VDC lType: I i'VC G. 

w 
NIA a:: Alarm Setting: G. 

Contact Ratilg: f'VA I Contact Form I NIA G. 

G. 

-

G. -
G. 

""Z' 
~ .....__ 

G. 

18-Dec-12 - -
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Attachment I 

00.TA SHE NO. I RBI. 
Leak Detector LSH-5704 I A 

A:COM. Conductivity Sensor SHE OF DA1E 
NO. BY DA1E RB/ISION 1 1 1-17-13 

BY Cff<'D PROC. I APPR 

NCC AM: I 

RLWTF 
P.O. Project 
RBl. 

LLW-LSH-5704 
li>okup IXaw Ing No: I Loop Wring Clagrarn I M-6406 <.. 

TAG NO: 
Spee: I 40 9100 Vessel Nurrtier: I NIA <.. 

Asset No: P&D: I P-6001 <.. 

Service Manufacturer.I Raychem <.. 

Description: 
Corridor Suflll 

M>del: Traee Tek TIC-1, TI1000-3M'1 Oil-PC <.. 

Safety Cass: NS User3: <.. 

Quality Assurance Levet M.-4 User4: <.. 

1--
en Lower Fluid I z -0 Fkrid: FliteredLLW <.. 
j:: -Auld Density @ Operalilg Terrperalure: r 0.0361 <.. 
i5 

Viscosity @ Operating TeJllleralure: I -z NIA <.. 
0 1--
(_) % Soldsj NIA I Dielectric Constant I Waler Based <.. -en 0iti:a1: I Service: Waler-based Leak JIVA <.. en 
w Telflleralure Mn: JIVA Nome I: 75 Max: r 125 I deg F <-(_) 
0 A-essure Mn: JIVA Nomel: 1 Max: I JIVA I aim <.. 0:: 
a... Area Oassfication: JIVA Arrblent Terrperature Requirerrents: I 77 deg F <.. -

Voltage: I 24VDC 

RlW er ll'klng:I EXTERNAL Signal Type: I JIVA 

Comrurication A-otocal NIA l Location: I REMOTE 

Srrart f\¥A Indicate: I YES 11solate: NIA 
0:: 

None 1 Tenperalure Category: T6 w Bectrlcal A'oteetion: 

~ Gas Group: I NIA Enclosure A'oteetion IP1 r 2 lfP2: r 0 
~ Factory Cali:Jralion: No en z Accuracy: NIA 
~ Sensor Comeetion: Lead wire ..... 

Conduit Connection: 112" l'l'f 

Body Material: Aaslic 

Caibrated Range: I NIA Full Range: I JIVA 

Gasket Material: I NIA SSTag: I LLW-LSH-5704 
-

TI1000-1 M'3FT-PC 3ft ( 1 m) sensing cable 

en TI1000-3M'10FT-PC 1 Oft (3 m) sensing cable 
w ..... TI1000-7Ml25FT-PC 25ft (7 m) sensing cable 
0 z TI1000-1 SM'50FT-PC 50ft (15 m) sensing cable 

TIC.DRC DIN 1 raH mounlilg cip 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-
-

Type: I Sensing Cable I Signal Gauge: I 2x26AWG <.. 

Gauge Material: I Ruoropolyme~ Gauge Clmensions 2x30AWG <.. ..... z Insertion Depth: I JIVA <.. 
w 
:E A'ocess Connection: I fl¥A <.. 
w 

Transnitter Connection: I Integral plastic connectors ...J <-w 
Bement Omen.: I 0.24 In diameter, 10 ft length <.. 

Bement Material: I Ruoropolymer <.. 

<.. 

~ Tag No: LSH-5701 <-
"' ~ GI 

Riw er Ralilg:I 1Type: I <.. .c 3A,30VDC JIVC 0 

'i 
w 

NIA <.. a: Alarm Selling: 
en Contact Ralilg: JIVA I Contact Form I JIVA <-

<.. ---

<-
I--

<.. -<.. 
1--

<--<.. 

16-Dec-12 
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Attachment 1 

Leak Detector 
DATA SfEETNO. I REV. 

LSH-5705 I A 

A:COM. Conductivity Sensor SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY Cl-l<'D FOOC. I APPR. 

NCC Al'.E I 

Project RLWTF 
P.O. 

RED. 

LLW-LSH-5705 
1-bokup [)'aw Ing No: I Loop Wring llagram: I M-6407 <-

TAG NO: 
Spec: I 40 9100 Vessel Nun1>er: I NIA <-

Asset No: R!.D: I P.6001 <-

Service Manufacturer.I Raychem <-
Descripli>n: 

\Net Lab SUIT!l 
M>del: TraceTek TTC-1, TT1000-3M'10ft-PC <-

Safety Cass: NS User3: <-

Quality Assurance Level: M..-4 User4: <-

- ,___ 
UJ Lower Fluid 
z 

Fklid: Filtered LLW 
,....__ 

0 <-
i= r 

,___ 
Fluid Density @ Operalilg T91T!lerature: 0.0361 <-i5 
Viscosity @ Operating Terrperature: I llVA 

,....__ 
z <--0 

I Dielectrk: Constant I (.) % Sokfs llVA 'Nater Based <-
UJ Service: 'Nater-based Leak crttical: I llVA UJ w T91T!lerature Mn: llVA Nonral: 0 

~ A"essure Mn: llVA Noma I: 
0... Area aassiricali>n: NIA 

VoHage: I 24VDC 

RlW er VWilg:I EXTERNAL Signal Type: I llVA 

Communlcali>n A"otocal NIA Location: I REMOTE 

Sl!Brt: llVA ildicate: I YES 11solate: NIA a: 
Bectrical A"otection: l Terrperature Category: w None T6 

I= Gas Group: I NIA Enclosure A"otection IP1 r 2 llPl: r 0 
:i Factory Calibralion: No UJ z Accuracy: NIA 
~ 
I- Sensor Comection: Lead wire 

Conduit Connection: 1/2"NPT 

Body Material: Flss tic 

Caibrated Range: I llVA Full Range: I llVA 

Gasket Material: I llVA SS Tag: I LLW-LSH-5705 

TT1000-1 M'3FT-PC 311 (1 m) sensilg cable 

UJ TT1000-3M11 OFT-PC 1 Oft (3 m) sensing cable 
w 
I- TT1000-7Ml25FT-PC 25ft (7 m) sensing cable 
0 z TT1000-15M'50FT-PC SOit (15 m) sensing cable 

TTC-DRC DIN 1 rail mounlilg cip 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

,....__ 
<-- - -

75 Max: r 125 I deg F <-

1 Max: I llVA I aim <-

Ant>ient Ter1l>9rature Requirements: I 77 deg F <-

!z w 
:ii w 
....J w 

11 
0 

j 
UJ 

-
Type: I Sensing Cable I Signal Gauge: I 2x26AWG <-

Gauge Material: I Ftuoropolyme~ Gauge Clrrenslonsj 2x30AWG <-

ilserli>n Depth: I NIA <-

Process Connection: I llVA <-

Transrrilter Connecli>n: I Integral plastic connectors <-

8errent Clmen.: I 0.24 in diameter, 10 ft length <-

Berrent Materiat I Ftuoropolymer <-

<-- -
~ Tag No: LSH-5701 <-

~ Alw er Raoog:I 3A,30VDC hype: I NIC <-
w 

NIA <-Q'. Alann Selling: 
Conlact Raoog: llVA I Contact Form I llVA <-

<-
>--

- -
<-

>--
<-,....__ 
<-,___ 
<-

>--
<-

19-Dec-12 
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Attachment 1 

DATA SHEET NO. I REV. 
Leak Detector LSH-5706 I A 

AS'COM. Conductivity Sensor 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

Hookup Drawing No: I Loop Wiring Diagram: I M-6407 <-
TAG NO: LLW-LSH-5706 Spec: I 40 9100 Vessel Number: I NIA <-

Asset No: P&ID: I P-6001 - <--
Ser"lice Manufacturer. I Raychem <-
Description: 

Effluent Storage Basin Sump 
Model: TraceTek TTC-1 , TT1000-3M/10ft-PC <-

Safety Class: NS User3: <-

Quality Assurance lei.el : ML-4 User4: <-
-

----C/J Lower Auld z -0 Fluid: Treated LLW <-
F -
Ci Fluid Density @ Operating Temperature: 0.0361 <-
z Viscosity @ Operating Temperature: I = NIA <-0 

!Dielectric Constant: I 
,.... 

(..) % Solids NIA Water Based <-
C/J = 
C/J Ser.ice: Water-based Leak cnt1ca1: I NIA <-1 
w Temperature Min: NIA Normal: 75 Max: r 125 I deg F <-8 Pressure Min: NIA Nomial: 1 Max: I NIA I atm <-0::: 
a... Area Classification: NIA Ambient Temperature Requirements: I ndegF <--

Voltage: I 24VDC 

Power Wiring~ EXTERNAL Signal Type: I NIA 

Communicatioo Protoo NIA Location: I REMOTE 

0::: 
Smart: NIA Indicate: I YES 11sotate: NIA 

~ 
Electrical Protection: None 1Temperature Category: T6 

Gas Group: I NIA Enclosure Protection tPf 2 hP2: r 0 
~ 

Factory Cafibralion: No C/J g Accuracy: NIA 

Sensor Connection: Lead wire 

Conduit Connection: 1/2" NPT 

Body Material: Plastic 

Calibrated Range: I NIA Full Range: I NIA 

Gasket Material: I NIA SS Tea: I LLW-LSH-5706 

TT1000.1M/3FT-PC 3ft (1 m) sensing cable 

C/J ' TT1000.3M/10FT-PC 10ft (3 m) sensing cable 

5 TT1000.7M/25FT-PC 25ft (l m) sensing cable 

z TT1000.15M/50FT-PC 50ft (15 m) sensing cable 

TIC-DRC DIN 1 rail mounting clip 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Type: I Sensing Cable !Signal Gaugej 2x26AWG <-

!z 
Gauge Material: IFluoropolyme~Gauge Dimensioo~ 2x 30AWG <-

w Insertion Depth: I NIA <-

::i: Process Connection: I NIA <-

~ Transmitter Connection: I Integral plastic connectors <-w 
Element Dimen.: I 0.24 in diameter, 10 ft length <-

Element Material: I Fluoropolymer <-

<-

~ 
~ Tao No: I LSH-5706 <-
>-
:5 Power RatinaJ 3A, 30V DC lTv"": I NIC <-.B w 

~ 
a: Alarm Settino: NIA <-

Contact Rating: NIA I Contact Form: I NIA <-

<-
=-

<-,.._._ 
<-

= <-
I=-

<-
I= 

<-

27-Dec-12 
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Attachment 1 

DATA SHEET NO. I REV. 
Leak Detector Ll-5707 I A 

AS'COM. Conductivity Sensor 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

Project: RLWTF 
P.O. 

REQ. 

Hookup Drawing No: I Loop Wiring Diagram: I M-6382, M-6394 <-
TAG NO: LLW-Ll-5707 Spec: I 40 9100 Vessel Ntrnber: I NIA <-

Asset No: P&ID: I ().6410, ().6411 <-

Senice Manufacttn>r: I Asahi <-

Description: 
Treated Emuent (LSH-5707), Fire Water (LSH-5708) 

Model: LlquidWatch Model LW64 <-

Safety Class: NS User3: <-

Quality Assurance Lei.el: ML-4 User4: <-
- - -en Lower Fluid z -0 Fluid: Treated Eflluent (LSH-5707), Fire Water (LSH-5700) <-

F-= 
Fluid Density @ Operating Temperature: r -

l5 0.0361 <--z Viscosity @ Operating Temperature: I NIA <-
0 

I Dielectric Constant: I 
-(..) % Solids NIA Water Based <-

en Critical: I 
-

en Senice: Water-based Leak NIA - <-
w Temperature Min: NIA Normal: 75 Max: r 125 I deg F <-

8 Pressure Min: NIA Normal: 1 Max: I NlA I aim <-
0:: 
a_ Area Classification: NIA Ambient Temperature Requirements: j ndegF <---· 

-
Voltage: I 120VAC 60 Hz, BVA 

Power Wiringi EXTERNAL 1 Signal Type: I NlA 

Communication Protoc1 NIA 1Location: I REMOTE 

I 11sotate: 
0:: 

Smart: No Indicate: YES NIA 

~ 
Bectrical Protection: None 1Ternperature Category: T6 

Gas Group: I NIA Enclosure Protection 11'(' 6 l1P2: r 7 
~ 

Factorv Calibration: No en g Accuracy: NIA 

Sensor Connection: Lead wire 

Conduit Connection: 1/2" NPT 

Body Material: Plastic 

Calibrated Range: I NIA Full Range: I NlA 

Gasket Material: I NIA SS Taa: I LLW-LSH-5707 

Part 8027570 Model LW64 LlquidWatct® Monitoring Untt (Std Location) 

en Part 8027904 Model PWS-LW LlquidWatch Water Probe Assembly 

~ Part 8067573 Probe Adapter 

z Part 8057940 Heat Shrink Butt Splice 

LlquidWatch 2 conductor Probe lead cable 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

I- Type: I Water Probe I Signal Gaugej NIA <-

z Temperature: I w 0-100•F !Gauge Dimension~ 314" dia X 2" length <-

~ Process Connection: I NIA <-w 
I .::I Transmitter Connection: Integral plastic connectors <-w 

Element Dimen.: I 0.24 In diameter, 10 ft length <-

Element Material: I Fluoropotymer <-

<-

~ Tag No: LSH-5707 <-
>-

Power Retinal 1Tv"": I en :'5 NIA NIC <-
w w 

10A250VACI I :I: 0: Contact Ralina: Contact Form: NIA <-

g <-

~ "' Taa No: LSH-5708 <-
en 5 Power Retinal NIA hvoe: I NIC <-

w 
10A250VACI Contact Form: I NIA 0: Contact Rating: 

<--<--<--
<--

6" X 6" junction box <-

18-Dec-12 
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Attachment I 

CV\TA SHEET NO. I REV. 
Leak Detector LSH-5710 I A 

AECOM" Conductivity Sensor Sl-EET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY Cl-t('D PROC. I APPR. 

NCC AM: I 

RLWTF 
P.O. 

Project 
RB). 

LLW-LSH-5710 
1-bokup !Jaw Ing No: I Loop Wring llagram: I M-6408 <-

TAG NO: 
Spec: I 40 9100 Vessel Nurrt>er: I NIA <-

Asset No: P&D: I f>.6001 <-

Service Mmufacturer:I Raychem <-
'Net Lab Trench 

Description: M:>del: TraceTekTTC-1, TT1000-3M'10ft-R: <-

Safety Oass: NS User3: <-

Quafrty Assurance Level: M.-4 User4: <-

- -en Lower Fluid 
z 

Auld: Grey Water -0 <-
i= Fluid Density @ Operatiig Terrperature: r -0.0361 <-
l5 

Viscosity @ Operating TerflH!rature: I -NIA <--~ 
% Saids I Dielectric Constant: I 0 NIA Water Based <-

en Servce: Critical: I en Water-based Leak N/A 
w Terrperature Mn: NIA Normat 0 

~ A'essure 11111: NIA Normal: 
a.. Area Oassiflcation: NIA 

Voltage: I 24VDC 

A>w er 'M"lng:I EXTCRNAL 1 Signal Type: I N/A 

Communication A'otocal N/A lLocation: I REMOTE 

I 11solate: Strart: N/A lndcate: YES t>VA 
0:: w Bectrlcal A"otection: None l Terrpereture Category: T6 
I= Gas Group: I NIA Enclosure A"otection IP1r 2 llPl: r 0 
51 Factory Cali>ralion: No en z Accuracy: NIA 

~ Sensor Comeclion: Lead wire 

Conduit Connection: 112" NPT 

Body Material: Aas tic 

Caibrated Range: I N/A Full Range: I N/A 

Gasket Material: I N/A SSTag: I LLW.LSH-5710 

TT1000-1M'3FT-R: 3ft ( 1 m) sensing cable 

en TT1000-3M'10FT-R: 10ft (3 m) sensing cable w 
b TT1000-7M'25FT-R: 25ft (7 m) sensing cable 

TT1000-15M50FT-R: 50ft (15 m) sensing cable z 
TTC-l:RC DIN 1 rail ITllunliig cip 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-<-

75 Mlle: r 125 I deg F <-

1 Mlle: I NIA I aim <-

AITDient Terrperature Requirements: I 77 deg F <--

I-z w 
ifi 
...J w 

l 
0 

'i en 

-

Type: I Sensing Cable I Signal Gauge: I 2x26AWG <-

Gauge Material: I Ruoropolyme~ Gauge llmensions 2x 30AWG <-

Insertion Depth: I N/A <-

A'ocess Connection: I N/A <-

Transnitter Connection: I Integral plastic connectors <-

Bement llmen.: I 024 in diameter, 10 ft length <-

Serrant Materiat I Fluoropolymer <-

<-
~ Tag No: LSH-5701 <-

5 A>w er Raliig:I 3A, 30VDC 1Type: I r-vc <-
w 

t>VA er: Alarm Setting: <-

Contact Ratiig: N/A I Contact Form I t>VA <-

<--- -- - -
<--<--<--<--<-

- -- 18-IJec.12 
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Attachment 1 

DATA SH:EfllK> I REV. 
Pressure Indicator Pl-1108 I A 

AECOM" C-Type Bourdon Tube Gauge SHEET" OF DAlE 

llK>. BY DAlE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR 

NCC AM: I 
P.O. 

Project RLWTF REQ 

Hookup 0-aw ings: I Loop Wring Diagram;: lll'A I -• 

TAG NO: CA-Pl-1108 Spec No: 40 91CJO Lhe I Vessel Nurrl:Jer: C\-100-CU150 <-

Asset No: P&ID: D-6010 Lhe ID: 0.436" l Size: 0.5" Schedule: I lll'A <-

Service Wenufacturer: Ascrott <-

Description: Corrpressed Air to Roughing Filer FL T-1101 
M:idel: 451279SS04L0/160 <-

Safety Class: NS Quality Assurance Level M.-4 <-

<--H A"essure Connection: Low A"essure Connection Llils: <-

en Fluid: Corrpressed Air Fluid: lll'A <-
z 

Fluid Density @ Operating Terrp: 0 0.585 @70 F and 100pslg Fluid Density@ Operating Terrp: NIA lbnVin3 <-
i= Viscosity @ Operatilg Terrp: I NIA 
i5 z A"essura: 
0 

Oper: r 80 Design: r 100 H20Tst r 150 (.) 

en Terrperature: en 
l15 Mn: 32 Norrral: 75 Max: r 125 

~ , %soids: lll'A % Quality: NIA 
a. Service: NIA Criticat lll'A RJisatilg: NIA 

Area Classffication. I NIA 

Type· I Bourdon C-tuba 

Fil Fluid I lll'A 

!z I Mn Range' I 12 psi IMax Range: w 
:a ClaphragrTYVVetted Weterial: I 316LSS 
w 

Ventl!lrain Location lll'A -' w 
Vent/Drain Weterial: lll'A 

A"ocess Connection 1/2" NPT 

Length: NIA 110: I 
Arrrcr: NIA 

It: ' Fil Fluid. NIA Max Response lime: 

'.5 ' SG@60•F I lll'A Capilary Material 

E I Claphragrn H A"ess: 

C) Size& Type lll'A 

all Thickness: lll'A 
:a Weterial: lll'A 
~ Flush R!ng: lll'A :i::: 
11. A"ocess Connection: 
<( 
i3 , Max Terrperature: 
-' A"essure Ratilg: i5 
en Wex A"ess ure 

Mmufacturer:I lll'A 
Mldel: I NIA 

1279 - A"essure Guage 

45 - 4.5" dial 

SS - 316L SS Bourdon system & socket material 

04 - 112" f\FJT COrmBctiOO 
L - Low er connection 

en w 0 - No Options 

b 160 - o - 160 standard pressure range 
z 

-- - --

LANL Project l.D. 100761 
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lll'A 

lll'A 

NIA 

NIA 

-

1500 psi 

lll'A 

I lll'A 

I lll'A 
Low A"ess: 

NIA 

NIA 

NIA 

lll'A 

- - --

Viscosity @ Operating Terrp: I NIA lll'A <-

R'essure: <-

Oper. NIA Design: lll'A H20Tst NIA pslg <-

Terrperature: <-

Mn: NIA Normal: lll'A Max: NIA F <-

% solids· lll'A % Quaity: NIA " < 

Service. NIA lCritical: lll'A F\Jlsatilg lll'A "." 
Arrblenl Terrparature Raquirerren NIA <-

·- <-

<-,- ..._ 
Voltage NIA <-

Alwerwmg NIA l Signal Type- lll'A <-

Cormunication A"otocol NIA lLocation lll'A <-

Srrart. I NIA Indicate 4 5 in l Isolate Yes <-

Beclrical A"otection: NIA ]Terrperature Category: NIA <-

Gas Group. NIA Enclosure A"otection P1 I lll'A lP2. lll'A <. 

w Factory Calibration: Yes <-

(!) Arrbient TerrperattKe Corrpensation lll'A <-
::J 

0-15 psi ~ Characteristic NIA Galibreted Range: <-

Over Range. NIA Zero Bevation· lll'A <-

Accuracy· NIA Gasket Weterial· lll'A <-

Conduit Connection: lll'A !NACE lll'A <-

Barren! Connection: lll'A 1ssTag· Pl-1108 <-

Body Max A"essure Rating: I NIA <-

Body/Range Weterial: ~g Threaded Reinforced Allypropylene <-

Mounting '- NIA <-..._ 
<-

- <. 

Type: I NIA -<-

0 Material: I -' 
NIA <-

0 Transnitler Connection NIA <-u.. z A"ocess Connection NIA <-

~ Wenufacturer· lll'A <-

M:idel: I NIA <--<-

<-

<-,____ 
<-,____ 
<----<-,___ 
<-,____ 
<----<-- <-- <--<-- <-

- - -
<-

<-

Primary Process Measurement Devices 
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Attachment 1 

Pressure Indicator 
DA TA Sl-EEf NO. I REV. 

Pl-1311 I A 

AECOM. C-Type Bourdon Tube Gauge 
SHEET OF DAlE 

NO. BY DAlE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC A'-1: I 
Project: RLWTF P.O. 

REQ. 

TAG NO: 
Hookup D"aw ings: I Loop IMring llagrams: NIA CA-Pl-1311 Spec No: 40 9100 Line I Vessel llllrmer: CA-230-CU150 <.. 

Asset No: P&D: 0.6018 Line D: 0.065" I Size: 0.125" Schedule: NIA <.. 

Service 
Description: Col!llressed Air to Reverse Osrrosis lkllt ROU-1301 

Safety Class: NS 

r H A"essure Connection: 

UJ FUld: Corrpressed Air z 
0 FUld Density @ Operating Terrp: 0.585@ 70 F and 100pslg 
I= Viscosity @ Operating Terrp: I NIA lS z A"essure: 
0 
0 Oper: r 100 Design: r 100 H20Tst: r 
UJ Terrperature: UJ 
w Mn: 32 Nonral: 75 Max: r 8 %solids: NIA % Qua&ty: 0::: 
a. Service: NIA Oitical: NIA F\Jlsating: 

Area Classification: I NIA 

Type: I Bourdon C.tube 

I- I Fil Auld: I NIA 
z Mn Range: I 12 psi !Max Range: w 
::!: llaphragrr/Wetted Material: I 316L SS 
w 
...J Vent/Drain Location: NIA w 

Vent/Drain Materiat NIA 

A"ocess Connection: 1/4" NPT 

Length: NIA In I 
Arrror: NIA 

~ Fil FUld: NIA Max Response lime: 

~ SG@60°F: I NIA Caplary Material: 

"" a: Claphragm H A"ess: 

() Size & Type: NIA 
ol:I Thickness: NIA 
:E 
~ 

Material: NIA 

:r: Rish Ring: NIA 

~ A"ocess Connection: NIA 
Ci Max Terrperature: NIA 
...J 

A"essure Rating: 
~ NIA 
CJ) Max A"essure: NIA 

Manufacturer:! NIA 
M:ldel: NIA 

-
- -

1279 - A"essure Guage 

45 - 4.5"dial 

SS - 316L SS Bourdon system & socket material 
CJ) 

1/4" flPf connection - Requires reducer to 1/B' w 02 -
I- ---
0 L - Low er connection 
z 

0 - No Options 
160 - 0 - 160 standard pressure range 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

I 
I 

150 

125 

NIA 

NIA 

1500 psi 

.. -

NIA 

NIA 

NIA 
Low A"ess: 

lll'A 

NIA 
NIA 

NIA 

-

ManUfacturer: Ascroft <.. 

M:ldet 451279SS02L0/160 <.. 

Quarrty Assurance Level M.-4 <.. 

<.. -Low A"essure Connection lillts: <.. 

Fluid: lll'A <.. 

Fluid Density@ Operating Terrp: NIA 1Jm'in3 <.. 

Viscosity @Operating Terrp: I NIA NIA <.. 

A"essure: <.. 

Oper: NIA Design: lll'A H20Tst NIA pslg <.. 

Terrperature: <.. 

~: NIA t-bnrel: NIA Max: lll'A F <.. 

%soli!s: NIA %Quality: NIA <.. 

Service: NIA O"iticat lll'A F\Jlseting: lll'A <.. 

Ant>lent Terrperature Requi"emen NIA <.. .....__ 
<.. 

<.. 

Voltage: NIA <.. 

Power Wring: NIA Signal Type: lll'A <.. 

Cormunlcation A"otocot NIA Location: NIA <.. 

Smart: I NIA hdlcate: 4.5 in. 1 isolate: Yes <.. 

Electrical A"otection: NIA Terrperature Category: NIA <.. 

Gas Group: NIA Enclosure A"otection IP11 NIA 1Pl: NIA <.. 

w Factorv Cati>ration: Yes <.. 

C!l Arrblent Terrperature Co1Tll9"s&tion: NIA <.. 
::> 

C3 Cllaracterislic: lll'A Caibrated Range: 0-15 psi <.. 

Over Range: NIA Zero Elevation: lll'A <.. 

Accuracy: NIA Gasket Materiat lll'A <.. 

Conduit Connection: NIA I NACE: NIA c; 

Element Connecoon: NIA I SS Tag: f'l.1108 <.. 

Body Max A"essure Rating: NIA <.. 

Body/Flange Materiat. Ring Threaded Reinforced Polypropylene <.. 

M:lunting: I NIA <.. 
-

"' 
<.. 

Type: I NIA <.. 

g Material: I NIA <.. 

0 Transrritter Connection: NIA <.. u... z A"ocess Connecoon: NIA <.. 
c( 

NIA ::!: Manufacturer: <.. 

M:ldel: I NIA <.. 

<.. - -- <.. - - - ·- -
<.. -<.. .....__ 
<.. 

- - - -<.. .....__ 
<.. 

- ---- - - ,.....__ 
<.. - .....__ 
<.. ,___ 
<.. 

·- <.. 

Primary Process Measurement Devices 
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Attachment 1 

DATA SHEET NO. 
Pressure Indicator Pl-1317 

I REV 

I A 
C.Type Bourdon Tube Gauge AECOM" SHEET OF 

NO BY DATE REVISION 1 1 1-17-13 

DATE 

BY CHK'D PROC. I APPR 

NCC AME I 

P.O. 
RLWTF Project: 

REQ. 

Hookup Drav.ings: I Loop Wiring Diagrams: NIA 
TAG NO: LLW-Pl-1317 Spec No 40 9100 Une I Vessel Number. LLW-094-SS150 <-

Asset No: P&ID: ~16 Une ID: 0.62" !Size: 0. 75" Schedule· r 40 <-

Manufacturer. As croft Ser.Ice 
Description, LLW RO Concentrate from ROU-1301 

451279SSO<IUll100 Model: <-

Safety Class. NS Qualtty Assurance Le\81 ML-4 <-

<. -HI Pressure Coooection: Low Press..., Connection Units c. 

~ Fluid LLW RO Concentrate Fluid. NIA <-
0 -F-lu_id_De__.ns_tt_y_@_Op_eret-in-g~Te_m_p_:---r----V-en-·e-s----~F-lu~ld~De__.n~-·cy-@-Op-e-ret-in-g-"-e-m-p.-· ---.-----Nl- A----+--lb_m_fln3-1- -1, 

i= -----------..-~---------+----------""T""-'---------+---+--i i5 Vlscoslcy @ Operating Temp: I NIA Vlscostty @ Operating Temp: I NIA NIA <-

Z Pressure: Pressure: c. 0--------.---......... -----.-----....------+---...-------.-----..-----..----..----l--I (.) Oper f 45 Design: f 100 H20Tst: f 150 Oper NIA !Design: NIA H20Tst NIA pslg c. 

~ Temperature: Temperature: c. 
w-M-ln-.-.....,...--32--rNo-rm-a-l:...,...--7-5--.-M-ex-: -..fr---1-25----+-M-l~---.--Nl-A--r,No-rm-e-l:"T""_Nl_A-.....-M-ex:-.-"T""--Nl-A-.....--F-+--t, 

~ % solids NIA % Quallcy: NIA % solids NIA % Quality: NIA <-

0.. 1 Sen.ice NIA Critical: NIA Pulsating: NIA Sen.ice NIA lcnticel: NIA Pulsating NIA <-

Area Clessiicetion. I NIA Ambient Temperetl.f8 Requireme NIA <-

Type 

1- Rn Fltid. I 
a:i Min Range I 12 psi 

:2 I Diaphragm/Wetted Materiel I 
~ VenUDraln Location 

Vent/Drain Materiel: 

Process Connection: I 

Bourdon C-tube 

NIA 

!Mex Range: 

316LSS 

NIA 

NIA 

112" NPT 

1500 psi 

<-

Voltage: I NIA 

Power Wiring NIA 1Slgnel Type NIA 

Communication Protoa NIA 1LoceUon NIA <-

Smart: I NIA Indicate: 4.5 In Isolate Yes <-

Electrical Protection NIA Temperature Category: NIA c: 
Gas Group NIA Enclosure Protection 1f1 NIA IP2 NIA <. 

w Factory Calibration: Yes c. 

C!I Ambient Temperature Compensation NIA <-

1------.~-------------------~~ _Ch_arac_~_ns_· _uc _ _ +-l __ Nl_A __ ~c_e1_i_bra_t_ed_R_ang_e:-+-_-~_1_5 .. psl_--11--'~ 
Length: NIA 110: I NIA o.er Range I NIA Zaro El ..... tion· NIA <. 

Armor. NIA Accuracy: J NIA Gasket Materiel NIA <-

~ _Fl_ll_Fl_ti_d....._......,-'S;...il-'ic-'"on-'o .. Di'-'·1_--l_M_ax_R_es_pon_s_e_li_m_e_: ~'---'Nl-"'A-'--~ Condutt Connection: NIA I NACE. NIA <. 
::I SG @60 'F: I NIA Cepllery Material: I NIA Element Coooectlon: NIA rss Tag· P~110B <-

a: Diaphragm: Hi Press. Low Press: Body Max Pressure Rating: NIA <-

(} Size & Type· Capsule Oiephrem Saal NIA ' Body/Flange Material: Ring Threaded Remlorced Polypropylene <-

o!! Thclmess: 2 716 NIA Mounting· j ______ NIA c. 

~ Material: HalarCoated Monel NIA ~ 
::C Flush Ring Viton NIA ' 
~ Process Connection. Flanged fYpe. J NIA c:. 

i5 Max Temperature 100 deg F 9 ' Material:! NIA c:. 

~ Pressura ReUng. NIA f2 Transmitter Connection! NIA c:. 

w Max Pressin: 75 psi ~ Process Comectlon· NIA <-
:-,M-e_nula_c_llrer:_-r: l--~-----A-sh_c_ro_ft~--------1 :2 Manufadl.f8r I NIA c:. 

l Modal. 102PHBHO<ITCK Model. I NIA <-

1279 - Pressure Guage 

45 - 4.S' dial 

SS - 316L SS Bourdon system & socket material 

04 - 112" NPT connecUon - Requires adapter to 314" 

L - Lower connection 

f3 0 - No Options 

b 100 - 0 -100 standard pre~ 
Z CijiSUfe Diaph111m Seal Type 102 - Flanged process connecUon 

PH - Halar coated Monel Diaphragm matoriel 

BH - Halar coatod SS bottom housing material -0-4T - 112" NPT 

CK - Siiicone -40 - 600 deg F temperatul9 range 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

' 

<. 
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Attachment 1 

DATA SHEET NO I REV 
Pressure Indicator Pl-1401 I A 

AECOM. C-Type Bourdon Tube Gauge SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I AP PR. 

NCC AME I 

RLWTF 
P.O 

Project: 
REQ. 

LLW-Pl-1401 
Hookup Drawings: I Loop Wiring Diagrams: NIA 

TAG NO: 
Spec No 40 9100 Una/ Vessel Number. Ll.W-264-SS 150 <-

Asset No P&ID: 0.0021 Una ID: 1.05" JSize: 2" Schedule: 40 <-

Ser.ice Marufactu111r. Aseltlft <-
Ll.W Re\efSe Osmosis Penneate TK-1304 to P-1407 Description Model: 451279SS04LD/15 <-

Safety aass: NS Quality Assu111nca Lewi ML-4 <-

' 
Hi P111ssu111 Connection: - -:;; Low P111ssu111 Connection Units: 

UJ Fluid. RO Penneate Fluid: NIA ' z 
0 Fluid Density C!I Operating Temp: Varies Fluid Density@ Operating Temp: NIA lbmfln3 G 

F Viscosity C!I Operating Temp: I NIA Viscosity C!I Operating Temp: I NIA NIA G 15 z P111ssu111: Prassure: <.. 0 
(.J Oper. TBD Design: TBD H20Tst: I 150 Oper. NIA Design: NIA H20Tst: NIA psig ' 
~ Temperatu111: Temperatu111: <:: 
w Min; 32 Nonna: 75 Max: I 125 Min: NIA Nonna: NIA Max: NIA F G 

8 % solids NIA % Quality: NIA % solids NIA % Quallty: NIA <.. a:: 
ll. Sen.ice NIA Critical: N/A Pulsating: NIA Ser.ice: NIA lCritical: NIA Pulsating: NIA <-

J Area Classification NIA 

Type Bourdon C-tube 

!z 
Fill Fluid: I N/A 

w Min Range: I 12 psi JMax Range. 1500 psi 
:a Diaphragm/Wetted Material J 316LSS w 

VenUOrain Location ....I NIA w 
VenUOrain Material: NIA 

Process Connection. 1/Z' NPT 

Length NIA 110: I NIA 
Armoc NIA >- Fill Fluid. Max Response lime: I a:: Silicone Oil N/A 

:5 SG@60'F I NIA Capllary Material I N/A ....I 
a: Diaphragm: Hi P111ss Low Press: 

C3 Size& Type. Capsula Diaphram Seal NIA 
o!I Thickness: 2 7/B NIA :a 
~ 

Material· Halar Coated Monel NIA 
Flush Ring: Vi too NIA :z: 

ll. Process Connection: Fla1111ed <( 
Cl 1 Max Temperatu111· 100 dea F 
~ Pressure Rating NIA i'.ti Max Pressure 75 psi U) 

Manufacturer.J Ashcroft 
Model. J 102PHB H04TCK 

-

1279 - Pressure Guage 

45 - 4 5" dial 

SS - 316L SS Bourdon system & socket material 

04 - 112' NPT connection - Requires adapter to 2" 

L - Lower connection 
U) 

0 - No Options 

~ ~ - 15 standard pressure range z 
Capsule Diaplnm Seal Type 102 - Flanged process comection 

PH - Halar coated Monel Diaphragm material 

BH - Halar coated SS bottom housing material 

04T - 112" NPT 

CK - Silicone -40 - 600 deg F temperature range 
. 

LANL Project l.D. 100761 
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Ambient Temperatu111 Reqli111me NIA <.. ,_ -<.. 

<-

Voltage I NIA <-

Power Wiring: NIA lSignal Type: NIA <-

Communication Protoc• N/A 1Locatlon: NIA ' 
Smart: I NIA Indicate: 4.5 In. llsolate: Yes G 

Electrical Protection: NIA 1Temperatu111 Category: N/A G 

Gas Group NIA Enclosure Protection lpt NIA l 1P2: NIA G 

w Factory Calibration: Yes G 

g Ambient Temperature Compensation: NIA G 

<( Characteristic. NIA Calibrated Range: 0-15psi <-
(!) 

C>.erRange· NIA Zero El111Stion: NIA ' 
Accuracy· NIA Gasket Material: NIA G 

Conduit Comectlon: NIA INACE: NIA G 

Element Connection: NIA 1ss Tag: Pl-1108 G 

Body Max P111ssure Rating: NIA G 

Body/Flange Material: Ring Th111aded Reinbrced Polypropylene G 

Mounting: I NIA <-,___ 
G 

<-

I 
,___ 

Type· NIA <-

9 Material: I NIA <.. 

f2 Transmitter Comection NIA <.. 

~ 
Process Connection NIA <.. 

Manufacturer. N/A <-

Model. I NIA <. -<-

<.. 

<-
--;:-
-<. 

-:;; 
-:;; 
-<. -<. 

-:;; 
-:;; 
-:;; 
-:;; 
-:;; 

G -
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Attachment 1 

DA TA Sl-EET NO. I REV. 
Pressure Indicator Pl-1438 I A 

AS'COM. C·Type Bourdon Tube Gauge SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY Cl-l<'D PROC. I APPR. 
NCC Ar.£ I 

Project RLWTF P.O. 

REQ. 

Hookup [)-aw ings : I Loop V'kilg llagrarrs: NIA 
TAG NO: CA-Pl-1438 Spec N:>: 40 9100 Line I Vessel ~rrber: CA-102-CU150 =~ 
Asset N:>: P&D: [).6012 Line ID: 0.436" I Size: 0.5" Schedule: NIA <-

Service 
Descripoon: Corrpressed Air to Purrp ~ 1701 

Safety aass: NS 

H A"essure Connection: 

Cl) Auid: Corrpressed Air 
z 

Ruid Density @Operating Terrp: 0.253 @ 70 F and 35psig 0 
i= Viscosity C!I Operating Terrp: I NIA 
Ci z A"essure: 
0 

Oper: r 35 Design: 100 H20Tst: r u 
Cl) Terrperature: Cl) 
w Mn: 32 N:>rrrel: 75 Mix: r 8 % soids: NIA % Quaity: 0:: 
D.. Service: NIA O"iticat NIA Pulsating: 

Area aassificaoon: I NIA 

Type: ,- Bourdon C.tube 

Fill Fluid: I NIA 
!z Mn Range: I 12psi IMix Range: w 
~ Claphragm'Wetted Material: I 316L SS 
~ Vent/ll'ain Location: NIA w 

Vent/ll'aln Material: NIA 

A"ocess Connecoon: 1/2" NPT 

-·-
- In I Length: NIA 

Anror: NIA 

~ Rll Fluid: NIA Max Response Tme: I 
~ SG@60°F: I NIA Capllary Material: I 
_J 

Claphragrn Hi A-ess: 0:: 
tS Size & Type: NIA 
oil Thickness: NIA 
~ 

C2 
Material: NIA 
Flush Ri'lg: NIA :I: 

D.. A"ocess Connecoon: NIA ~ 
0 Mix Terrperature: NIA 
_J 

A"essure Rating: NIA iti 
Cl) Max A"essure: NIA 

Manufacturer.I NIA 
Model: I NIA 

-

1279 - A"essure Guage 
45 - 4.5" dial 

SS - 316L SS Bourdon system& socket rreterial 
(/) 

04 - 112" llPr connection w 
I-

L Low er connection 0 -
z 

0 N:> Options -
100- O - 100 standard pressure range -

LANL Project l.D. 100761 
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150 

125 

NIA 

NIA 

1500 psi 

NIA 

NIA 

NIA 
Low A"ess: 

NIA 

NIA 
NIA 

NIA 

- --

Manufacturer: Ascroft <-

Model: 451279SS04L0/100 <-

Quality Assurance Level M.-4 <-

<-,__ 
Low A"essure Connection lilits: <-

Fluid: NIA <-

Fluid Density@ Operating Terrp: NIA tmm3 <-

Viscosly @ Operating Terrp: I NIA NIA <-

A"essure: <-

Oper: NIA Design: NIA H20Tst: NIA psig <-

Terrperature: <-

"'1: NIA N:>nml: NIA Mix: NIA F <-

% solids: NIA %Quality: NIA <-

Service: NIA lQitical: NIA Pulsating: NIA <-

Arrt>lent Terrperature Requirerren NIA <--<-

- - <-

Voltage: NIA 
,-

<-

R>W er V'kilg: NIA Signal Type: NIA <-

Comrunlcation A"otocot NIA 1Location: NIA <-

Srrert: I NIA Indicate: 4.5in. l 1solate: Yes <-

Bectrlcal A"otecoon: NIA 1 Terrperature Category: NIA <-

Gas Group: I NIA Enclosure A"otection IP11 NIA 11P2: NIA <-

Factory Cali>ration: Yes <-w 
C!) Antilent Terrperature Corrpensation: NIA <-
::> 

i3 Olaracteristic: NIA Cali>rated Range: 0-15 psi <-

Over Range: NIA Zero Bevation: NIA <-

Accuracy: NIA Gasket Material: NIA <-

Conduit Connection: NIA INACE: NIA <-

Berrent Connecoon: NIA I SS Tag: fll.1108 <-

Body Max A"essure Rating: NIA <-

Body/Flange Material: Ring Threaded Reill orced Polypropylene <-

Mounting: I NIA <--<-

<-

I -Type: NIA <-

0 Material: I NIA <-
_J 

0 Transrritter Connection: LL. NIA <-

z A"ocess Connection: NIA <-
~ 

NIA ~ Manufacturer: <-

Model: I NIA <-

<-

<-- - - -
<--<--<--<-- -<-

- -- - - -<--<-- - - -- - --- -<-

<-

Primary Process Measurement Devices 
40 9100-105 (Att. 1) 
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Attachment 1 

DATA SHEET NO I REV 
Pressure Indicator Pl-1718 I A 

C-Type Bourdon Tube Gauge SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC I APPR. 

NCC AME I 
P.O. 

RLWTF Project: 
REO. 

I Loop Wiring Diagrams: NIA Hookup Drawings 
LL W-Pl-1718 TAG NO: 

LLW--023-SS150 Spec No 40 9100 Line I Vessel Number. <-

Asset No. P&ID. M027 Line ID: 1.05" jSize: 1.0" Schedule· 40 <-

Manufacturer. Ascroft <-SenAca 
Descriptlon: Sludge Decant tom Tank TK-1703 

Model: 451279SS04LDl15 <-

Safety Class NS Quality Assurance Lewi ML-4 <-

' 
Hi Pressure Connection. Units· '"'"7 Low Press..,, Connection 

Area Classlicatlon. I 

Type. I 
1- Fill Fluid: I 

jfi Min Range: I 12 psi 

::E Diaphragm/Wetted Materlat I 

~ Venl/Dlllln Location. 

Vent/llnlln Material. 

Process Connectlon 

Bourdon C.tuba 

NIA 

JMax Range 

316LSS 

NIA 

NIA 

112" NPT 

' 

1500 ps i 

Voltage NIA 

Power Wiring. NIA Signal Type: NIA <-

Communication Protoc NIA Location: NIA <-

Smart: I NIA ln<icate: 4.5 In. lisolate: Yes <-

Electrical Protection: NIA lTemperatura Category: NIA <-

Gas Gtoup: NIA Enclosure Protection IPJ NIA IP2: NIA <-

w Factoiv Calibration: Yes ' 
Cl Ambient Temperatura Compensation: NIA <-

1---------------------------------------------------------------------1~ -Ch---818---ct-en-·~-lc-'--"""T------~N/-A------,_Ca_l_iln---ted---R-a-ng-e-: ..----~-1-5-p-~----+--t, 

Length: NIA l1D. I N/A OwrRange: NIA Zero Eie1Stion: NIA <-

NIA Accuracy· NIA Gasket Material: NIA <-Annor. 

~ Fill Fluid Sijicone Oil Max Response llme. I NIA Conduit Connection: NIA !NACE: NIA <-

_J SG (!j 60 "F: I NIA Capliary Material I NIA Element Connection: N/A JSS Tag: Pl-1106 <-

~ -o;-·a~ph-ra~gm_._· -----+-----H_l_P_ra_•_• __ --1 

(.) Size & Type Capsule Diaphram Seal 

Low Press: Body Max Pressura Rating: NIA <-

NIA Body/Flange Material: Ring Threaded Reinmrced Polypropylene <-

o!I Thickness: NIA Mounting: I NIA ~ 

~ I Material: Halar Coated Manoi NIA <-

2 718 

J: Flush Ring: Vlton NIA <-

~ Process Connection: Flanoed Type I NIA <-

Ci Max Temperatura: 100 deg F 9 Material. j NIA <-

~ Prass..,, Rating: NIA ~ Transmitter Connection NIA <-
C/l Max Pressura: 75 p~ Z -P-roc---es_s_Con ___ nec __ tion.----+----------------------N/-A---------------------+--t,._ 

Manufacturer.I Ashcroft ~ _M_a_n_ula_ct_..,,---r.-. ---..---------------------Nl-A------------------------+--t,._ 
-M-od---el-: ..,,.---------------10_2_P_H-BH-04---TC_K ______________ -t Model I NIA ' 

------_-------- ~ 

CJ) 

1279 - Prassura Guage 

45 - 4 5" dial 

SS - 316L SS Bourdon system & socket material 

04 - 112" NPT connection 

L - Lower connection 

O
~ O - No Options 

15 - 0-15 standard press..,, range 

Z Capsule Dlaphram Seal Type 102 - Flanged process connection 

PH - Halar coated Monel Diaphragm material 

BFf:" Halar coated SS bottom hou~ng material 

04T - 112" NPT 

CK - Silicone -40 - 600 deg F tempera!..,, range 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

' 
~ 
~ -<-

~ 
~ --.. 
~ --<. --<. --<. --<. 
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Attachment I 

DATA SHEET NO I REV 
Pressure Indicator Pl-1724 I A 

AECOM. C-Type Bourdon Tube Gauge SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC I APPR. 

NCC AME I 

Project: RLWTF 
P.O 

REQ. 

LLW-Pl-1724 
Hookup Drawings: I Loop Wiring Diagrams: NIA 

TAG NO: 
Spec No 40 9100 Line I Vessel Number. LLW-013-SS150 <-

Asset No: P&ID: D-6028 Line ID: .62" jSize: 0.5" Schedule 40 <-

SeNce Manufacturer. Ascroft <-

Description-
E1Sporator Supply liom Tank TK-1705 to P-1705 

Model: 451279SS04LOl15 <-

Safety Class: NS Quality Assurance Le\SI ML-4 <-

< 

Hi Pressure Connection: Low Pressure Comection Uri ts: ~ 
C/J Fluid: LLW EISporator Supply Flt.id: NIA < z 
0 Fluid Density @ Operating Temp: Varies Flt.id Density@ Operating Temp: NIA lbmRn3 < 
I= Viscosity @ Operating Temp: I NIA Viscosity @ Operating Temp: I NIA NIA < lS z Pressure: Pressure: < 
0 
0 Oper. TBD Design: I TBD H20Tst I 150 Oper: NIA Design: NIA H20Tst: NIA psig < 
C/J Temperature: Temperature: < C/J 
w Min 32 Normal: I 75 Max: I 125 Min: NIA Normal: NIA Max: NIA F < 

8 % solids NIA J% Quality: NIA % solids NIA % Quality: NIA .. 
0:: a... Ser.ice: NIA Critical: I NIA Pulsating: NIA Ser.ice: NIA Critical: NIA ]Pulsating: NIA .. 

Area Classification: I NIA 

Type: I Bourdon C-tube 

Fill Flt.id I NIA 
!z Min Range: I 12 psi jMax Range: 1500 psi w 
:E Diaphragm/Wetted Material: I 316LSS 
w 

Vent/Drain Location. NIA ..J 
w 

Vent/Drain Material NIA 

Process Connection: 1/2" NPT 

Length: NIA J1D I NIA 
Ann or NIA >- Fill Flud· jMax Response llme I 0:: Silicone Oil NIA 

~ SG@60'F I NIA I Cspilary Material: I NIA =I 

ii: Diaphragm: Hi Press: Low Press· 
<( 

Size & Type 0 Capsule Diaphram Seal NIA 
c!I Thickness 2 718 NIA 

~] Material. Halar Coated Monel NIA 

lE Flush Ring: Viton NIA 
~ Process Connection: Flanged 

lS Max Temperature: 100 deg F 
..J Pressure Rating: NIA 
~ Max Pressure: 75psi C/J 

Manufacturer. I Ashcroft 

j Model: I 102PHBH04TCK 

1279 - Pressure Guage 

45 - 4,5" dial 

SS - 316L SS Bourdon system & socket material 

·~ 1/2" NPT connection 

L - Lower connection 
C/J 

No Options !!:! 0 -
0 15:-o - 15 standard pressure range 
z 

Capsule Diaphram Seal Type 102 - Flanged process connection 

PH - Haler coated Monel Diaphragm material 

BH - Haler coated SS bottom housing material 

04T - 112" NPT 

CK - Siiicone -40 - 600 deg F temperature range 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

Ambient Temperature Requireme NIA .. .. .. 
I 

,__ 
Voltage: NIA .. 
Power Wiring1 NIA Signal Type: NIA .. 
Communication Protoc• NIA Location: NIA .. 
Smart: I NIA Indicate: 4.5in. llsolate: Yes .. 
Electrical Protection· NIA ]Temperature Category: NIA .. 
Gas Group: NIA Enclosure Protection lpt NIA IP2: NIA < 

w Factory Calibration: Yes " 
(!) Ambient Temperature Compensation: NIA .. 
::::> 
<( Characteristic. NIA Calibrated Range: 0-15 psi c 
(!) 

O\Sr Range: NIA Zero Elevation: NIA < 

Accuracy: NIA Gasket Material: NIA < 

Conduit Connection: NIA !NACE: NIA < 

Element Connection: NIA 1ss Tag: P~1108 < 

Body Max Pressure Rating: NIA < 

Body/Flange Material: I Ring Threaded Reinforced Polypropylene <-

Mounting· I NIA .. 
<-

- - .. 
Type. I NIA c. 

9 Material: j NIA c. 

!( Transmitter Connectionj NIA <-

Z J Process Connection: NIA .. 
<( 
~ Manufacturer NIA c 

Model. I NIA <--.. 
c.. 

c.. -c.. -c. -c.. -.. -c. 

'""--;: 

q 
'""--; 
~ -< 

c -

Primary Process Measurement Devices 
40 9100-107 (Att. 1) 
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Attachment 1 

DATA SHEET NO. I REV. 
Pressure Indicator Pl-1767 I A 

A:COM" C-Type Bourdon Tube Gauge SHEET OF DATE 
NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

LLW-Pl-1757 
Hookup Drawings: I Loop Wiring Diagrams: NIA 

TAG NO: 
Spec No 409100 Line I Vessel Number. LLW-092-SS150 <-

Asset No: P&ID: 0-0023 UnelD: 1.os· !Size: 1· Schedule: 40 <-

Ser.ice Manufacturer. Ascroft <-
Description 

LLW Rotary Pl1!SS Filtrate from Tank TK-1707 to P-1707 
Model: 451279SSD4L0/15 <-

Safety Class· NS QuaHty Assurance Le"'I ML-4 <-

<--Hi Pressuni Connection: Low Pnissuni Connection Units: <-
(/) Fllid: LLW Rotary Pniss Filtrate Fluid: NIA <-z 
0 Fllid Density @ Operating Temp: Veries Fluid Density@ Operating Temp: NIA lbmnn3 <-
E Viscosity @ Operating Temp: I NIA Viscosity @ Operating Temp: I NIA NIA <-Cl z Pnissuni: Pnissuni: <-
0 
0 Oper: TBD Design: TBD H20Tst: I 150 Oper. NIA Design: NIA H20Tst: NIA pslg <-
(/) Temperatuni: Temperatuni: <-(/) 
w Min. 32 Normal: 75 Max: I 125 Mlrt NIA Normal: NIA Max: NIA F <-0 
0 % solids NIA % Quality: NIA % solids NIA %Quality: NIA <-0::: 
0.. Ser.ice: NIA Critical: NIA Pulsating: NIA Ser.ice NIA lCrillcal: NIA Pulsating: NIA <-

Ania aasslficallon. NIA 

Type: I Bourdon C.tube 

I-
Fill Fluid· I NIA 

z Min Range I 12 psi !Max Range: 1500 psi w 
~ Diaphragm/Wetted Material· I 316L SS 
w 

Vent/llraJn Location. ...J NIA w 
Vent/Drain Material. NIA 

Prt>Cess Connection: 112" NPT 

Length: NIA lro: I NIA 
Armor. NIA >- Fill Fluid Max Response lime: I ~ Silicone Oil NIA 

SG@60'F: I NIA Capllary Material: I NIA ...J 

ii: Diaphragm: Hi Pniss: Low Press: 
<( 

Size& Type· 0 Capsule Dlaphram Seal NIA 
olS Thickness: 2 718 NIA 
~ 

~ 
Material. Halar Coated Monel NIA 

J: Flush Ring: Viton NIA 
0.. Prt>Cess Connection. Flanged <( 

Ci Max Temperatuni. 100deg F 
...J Pnissuni Rating· NIA us 
(/) Max Pnissuni: 75 psi 

Manufactunir.I Ashcroft 

Model.'- 102PHBH04TCK 

1279 - Pnissuni Guage 

45 - 4.s· dial 

SS - 316L SS Bourdon system & socket material 

04 - 112" NPT comection - Requinis adapter to 1" 

L - Lower connection 
(/) 

No Options ~ 0 -
0 15 - O - 15 standard pnissuni range 
z 

Capsule Dlaphram Seal Type 102 - Flanged prt>Cess connection 

PH - Halar coated Mone! DiaplVagm material 

BH - Halar coaled SS bottom housing material 

04T - 112" NPT 

CK - Silicone -40 - 600 deg F temperatuni range 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Ambient Temperatuni Roqulnime NIA <-,____ 
<-

<-

Voltage: I NIA <-

Power Wiring NIA lSlgnal Type NIA <-

Communication Protocc NIA lLocatlon NIA <-

Smart: I NIA Indicate: 4 Sin llsolate: Yes <-

Electrical Protection: NIA lTemperatuni Category: NIA <-

Gas Group: NIA Enclosuni Protection tl'f NIA IP2· NIA <-

w Factory Calibration: Yes <-
(!) Ambient Temperatuni Compensalion: ::> 

NIA <-

<( Characteristic NIA Calibrated Range D-15 psi <-
(!) 

018rRange: NIA Zero Ele,.,tion. NIA <-

Accuracy: NIA Gasket Material NIA < 

Conduit Connection: NIA )NACE. NIA <-

Element Connection: NIA 1ss Tag. Pl-1108 <-

J Body Max Pnissuni Rating: NIA <-

Body/Flange Material: Ring Thniaded Reinforced Polypropylene <-

Mounting· I NIA <-

<-

<-

Type· I NIA <-
0 Material: I NIA <-...J 
0 Transmitter Connectionj NIA <-u.. 

~ 
Prt>Cess Connection. N/A <-

Manufadunir. NIA <-

Model I NIA <-

~ 
<-

<-

~ ,____ 
<-

~ 
~ 
~ 

~ 
~ 
~ 
~ 
~ 

<-

Primary Process Measurement Devices 
40 9100-108 (Att. 1) 
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Project: 

TAG NO: 

Asset No: 

Senlca 
DescripUon 

Safety Class 

NO. 

RLWTF 

I Hookup Drawings· 
LLW-Pl-1758 Spec No 

P&IO: 

LLW Rot&/}' Press FilUate from P-1707 

NS 

Hi Pressure Connection. 

Attachment 1 

DATA SHEET NO. I REV 
Pressure Indicator PJ.1758 I A 

C-Type Bourdon Tube Gauge SHEET OF DATE 

BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 
P.O. 

REQ. 

Loop Wiring Diagrams: NIA 

40 9100 Line/ Vassel Number. LLW-088-SS150 

~23 Line ID: 1.os· !Size: 1• Schedule: 40 <-

Manufacturer. Ascrcft <-

Model: 451279SSD4L0/100 <-

Quality Assurance Lewi ML-4 <-

I ~ 
Low Prassl.ll! Connection Units: c 

~ Fllid: LLW RDIBI}' Prass Filtrate Fluid. N/A c. 

0 Fllid Density C!I Operating Temp: Varies Fluid Density@ Operating Temp: NIA lbm/in3 c. E ~Vls,,,_c_o~si~ty-C!).,.-Ope=--ra~ti~ng-..,,,Te_m_p------.-,~------~N~/A:-----------+V~is-co---stt~y-C!).,.-O~p-e-ra~ti~ng-T~e-m_p_:-----.-1~-----..,N~/~A---------+~Nl~A=--t-,-t 
~ ----------------------=P~ra-ss~ura----------------------r-----------------------P~re~ss-u_re_:----------------~----t-c.-t 
g-Op--er:-.--..---45-----.--De-s-ig_n_:.---1-00-----.-H2-0~T-s-t-r-l----150:------t~O-pe-r.--.,.---Nl-A-----.~Des--lgn--:-r---N-/-A----.-H2-.,.0~Ts-t:-.----N/-A---.--p-s-lg--t~--ic. 

IB t------T---------..----~TTem __ pe_ra_t_u_ra_: --r-----.------------+------..---------..-----TT_em __ pe __ ra_tu_re_:..-----T---------.------+-c.-t 
Min 32 Normal: 75 Mex: I 125 Min. NIA Normal: NIA Max: NIA F c. 

8 ,__~+--~~~~-+-~~-t-~-'-~~~-t-~--+-~~-'-~-+-~~-t-~~~~--+~--+--t_ 
% solids NIA % Quality. NIA % solids NIA % Qualtty: N/A -

f-s-e_nl_ca __ : +---N/--A---.-Cri-.-11-ca-l.-+---N/--A---+P-u-lse--tln_g_: --.----Nl--A---+S-e-N-.c-e-+---Nl--A--~lr,C-ri-tice--l:-+---N-IA---.~P-u-ls_a_Un_g_: __ .--____ Nl~A----~-c.-t 

Araa aasslficatlon: I NIA Ambient Temperatura Requlrema NIA <-

Type: I Bourdon C-tuba Voltage: I 
I- Fill Fluid' I NIA Power Wiring: 

a:i Min Renge. I 12 psi I Max Range: 

j1i Diaphragm/Wetted Materlel: I 316L SS 

-I Vent/Drain Location: NIA 

Communication Prctocc 1500 ps i 

Smart: I NIA 

Electrical Protection: 
w ~-------------+---------------------------------1 Vent/Drain Material NIA Gas Group: NIA 

N/A 

NIA 1Slgnal Type: 

NIA 1Location: 

NIA 

~ 
c. - .--c.. 

c. 

NIA <-

Indicate: 4.5 in. llsolete: Yes c. 

NIA lTempereture category: N/A c. 

Enclosure Protection lf1 NIA IP2: NIA c. 

• Process Connection. j 112• NPT w Fectory calibration: Yes c. 

<!l Ambient Temperature Compensation: NIA <-
1--~~~~~~~~~~~~~~~~--i ~~.;.;,;,,;,;...;.;..,;~~.;;..;.....:;.;._;-"'-",..,-~--,-,,----..~---.,,---,-~~~-

<!) Characteristic NIA Calibrated Range: D-15 psi -

Length· NIA I tD I NIA Owr Range: NIA Zaro Ele1Stion: NIA 
, Armor. NIA Accuracy NIA Gasket Material: NIA 

~ Fill Fluid Siiicone Oil Max Response lime f NIA Conduit Connection: NIA !NACE: NIA 
~ SG@SO'F: I NIA capilBI}' Material I NIA Element Connection: NIA ISSTag: Pl-1108 
ii: Diaphragm: HI Press: Low Press: Body Max Pressure Rating: 

() Size & Type capsule Diaphram Seal NIA Body/Flange Materiel: 

o!I Thickness : 2 7/B NIA 

~ Material; Halar Coated Monel NIA 

• Mounting. I 

J: Flush Ring· Viton NIA 

~ Process Connection Flanged Type· I 
i5 Max Temperetura: 100 deg F g Material' I 
~ Prassura Rating· NIA ft Transmitter Connectionj 

(J) I Max Pressure: 75 psi ~ Precess Connection. 

_M_an __ uta __ ct~u_ra_r.,__l ______________ _;_A~s~hc~ro~ft'-----------------l~ Manufadll'Br 

Model: I 102PHBHD4_TC_ K ____ ~--·I Model I 

1279 - Pressure Guage 

45 - 4.5" dial 

SS - 316L SS Bourdon system & socket material 

04 - 112" NPT comection - Requires adapter to 1" 

L - Lower connection 

O~ O - No Options 

100 - O - 100 standard pressura range 

Z capsule Diaphram Seel Type 102 - Flanged process connection 

PH - Halar coated Monel Diaptragm material 

BH - Halar coated SS bottom housing material 

04T - 1/2" NPT 

CK - Silicone -40 - 600 deg F temperatll'B range 

NIA 

Ring Threaded Reinforced Polypropylene 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

c 

" 
" 
c. 

c. 

c. 

c. 

c. 

c. 

c. 

c. ..__ 
c. 

c. 

c.. 

LANL Project 1.D. 100761 
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:11620 



Attachment 1 

!lo\ TA Sl-EET t>O I REV. 
Pressure Instrument PIT-1104 I A 

AECOM" llfferentlal Pressure Line to Atmosphere Sl-EET OF 00.lE 

t>O. BY 00.lE REVISON 1 1 1-17-13 

BY Oi<'D PROC. I APFR 

NCC AWE I 

RLWTF 
P.O. 

Project: 
REQ 

LLW-PIT-1104 
l-bol<up O"aw 11gs • I Loop Wring !lagrams: M-6152 

TAG NO: 
Spec NJ 409100 Line I Vassel l'lJrrt>er: LLW-101-SSL <-

Asset NJ: R!JD: [).W10 LlnaD 1.61" JSize: 11/2" Schedule. r 40 <-

Service Manufacturer: Yokogawa <-

Desc,..,tion: 
~ughing Filter FLT-1101 Inlet A-assure 

Model: EJA530AEBH#7111l28.JN4T06 <-

Safety Oass: NS Quaity Assurance Level ML-4 <-

<-

H A-assure Connection: Low A"essure Connection Units. <-

(/) Fluid: LLWlnfluent Fluid: I Atrrosphere <-z 
Fluid CSnsity I!!! Operating Telf!l r 00361 Fluid CSnsity@ Operating T81f!l: NIA lbm'in3 <-0 

t= Viscosity @Operating Telf!l. I NIA Viscosity @ Operating Teflll: I NIA NIA <-a z A-assure: A"essure: <-
0 

Oper: r 45 Design: r 100 H20Tst: r 150 Oper: I NIA Design: NIA H20Tst NIA pslg <-CJ 
(/) Terrperature Terrperature: <-C/J w Min: r 32 NJnrel r 75 Max· r 125 Min• I NIA N:lnral: NIA Max: NIA F <-

8 % soids: NIA J% Quaity. NIA % so1<1s I NIA % Quaity: NIA <-0: 
0... Service· NIA Oitlca1: I NIA FU sating: NIA Service. I NIA Qillcal. NIA 1Ri1sating: NIA <-

I Area Oassffication. I NIA 

Type I NIA 

RD F\Jid I Silcona Oil 
I-z Min Span I 14.5psl JMaxSpan: 290 psi w 
::E Oaphragm'W3tted Material I 1-Gste!loy C276 
~ Vent/!l"aln Location NIA w 

Vent/!l"ain Materiel: NIA 

A"ocass Comection· I 1/2" NPT -
Length: I NIA lo NIA 
Arrror. NIA 

>- Fil f\Jjd· NIA I Max Response Trre: I NIA 0: 

j SG@60•F. I NIA I cap;tery Mater1a1: I NIA 

a: Oaphragm Ii A"ess: Low A-ass: 
< Size& Type· NIA NIA CJ 
o1! Thickness: NIA NIA 
::E Material: NIA NIA ! J Rush Ring: NIA NIA 
~ Terrperature Rating: NIA 

a Max TooperatlKe. NIA 
...J A-assure Rating: NIA < w Max Pressure NIA C/J 

Manufacturer.I NIA 
Model" I_ NIA 

EJA530A - Guage A"essure Transrrilter 

E - 4-20 ml\ CC w Ith Hart protocol 

B - 14 5-290psi 

1-1'1- 1-Gsteloy C276 or ASTM N10 276 for process connection and diaphragm 

7 - A"ocess Connection 1/2" NPT rrele 
(/) 

N-:-Always N w ...,.. 
0 - Always 0 0 z 
2 - 1/2" NPT Female, 2 electrical connections without bind plug 

E=" Ogftal 11dicator w Ith range setting switch 

L - SUS316 2" Ape rrounting bracket 

N4 - 'M"ed stal11ess steel tag plate 

T06 - A"essure leak test 2 ""8 (20Kgf/cm2) 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

Arrblent Terrperature Requi"emen NIA <-

0: w 
I:= 
~ 
(/) 
z 
~ 
I-

0 _, 
Ir z 
< 
::E 

- -<-

<-

Voltage: I 24Vdc -<-

R7Ner'Mring Loop lSlgnal Type: 4-20mA <-

Cormunication A"otocol 1-1'\RT lLocation· Local <-

Smart: I Yes Indicate Yes 1 Isolate: NIA <-

Bectrk:al A'otection. NIA 1Terrperature Category: NIA <-

Gas Group NIA Enclosure A"otection lf>t r 6 P2: r 7 <-

Factory Csibration· Yes <-

Arrblent Terrperaue Corrpensation +/- (0 15%spen + O 15%Max] <-

Olaracteristi:: NIA Calibrated Range: 0-75 psig ' 
Over Range· 580pslg Zero Bevation: NIA <-

Accuracy. +/-02% span Gasket Mlterial: BUNA ' 
Olndult Connection. 112" NPT It-LA.CE NIA ' 
Bement Connection nona I SS Tag: Yes <-

Body Max A-assure Rating: 5aO psig <-

Body/Range Material. Gast Alurrinum ' 
'-tlunting: I arectMount <-

' -
<-

I -Type: NIA ' 
Material: I NIA <-

Transrritter Connection: NIA ' 
A"ocass COMection: NIA <-

Manufacturer: NIA ' 
M:>dat I NIA ' -<-

<-

<--' -' -' ~ 
<--.... 
~ 

<--' ,____ 
.... -<--<-,____ 
<-

19-Dec-12 <-
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Attachment 1 

DATA SHEET NO. I REV 
Pressure Instrument PIT-1106 I A 

AECOM. Dllferential Pressure Line to Atmosphere SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

LLW-PIT-1106 
Hookup Drawings: I Loop Wiring Diagrams: E-6153 

TAG NO: 
Spec No 40 9100 Una I Vessel Number. LLW-075-SSL <-

Asset No: P&ID. D-6010 Une ID: 1.38" (Size: 11/4" Schedule: 40 <-

SBl\ice Manufacturer. Yokogawa <-
Description: 

Roughing F~ter FLT-1101 Outlet Pressure 
Model: EJA530AEBH#7N02EL/N4T!E <-

Safety aass: NS Quality Assurance Lewi ML-4 <-

<. -Hi Pressure Connection: LaN Pressure ConnecUon Units <. 

en Fluid: LLW lnftuent Fluid· Atmosphere <-z 
0 Fluid Density (!I Operating Temp. 0.0361 Fluid Density(!! Operating Temp: NIA lbmfln3 <-
F Viscosity (!I Operating Temp: I NIA Viscosity (!I Operating Temp: I NIA NIA <-i:5 z Pressure. Pressure: <-
0 
(.) Oper. 45 Desl111 100 H20Tsl I 150 Oper. NIA Design: NIA H20Tst: NIA pslg <-
en Temperature. Temperature: <-en 
w Min: 32 Nonna!· 75 Max· I 125 Min: NIA Normal: NIA Max: NIA F <-

8 % solids NIA % Quality· NIA %solids NIA % Quality: N/A <-
~ 
a.. Ser.ice: NIA Critical N/A Pulsating NIA Sar.ice· NIA lCritJcal: NIA Pulsating: NIA <-

I Area Classification I NIA Ambient Temperature Raqulreme NIA <-

Type· I NIA 

!z 
Fill Fluid: I Silicone Oil 

Min Span I 14 5 psi (Mex Span· I 290 psi w 
::!: Diaphragm/Wetted Material: I Hastelloy C276 

~ I VenUDrain Location: NIA 

1 VenUDrain Material NIA ~ 

Process Connection· 1/2" NPT ~ 
~ en z 

Length NIA 110- I- NIA ~ 
Armor. NIA I-

>-
F~I Fluid Max Response lime· I ~ NIA N/A 

:'.5 SG (!160 'F: I NIA Cspilary Material I N/A _J 

a: Diaphragm· Hi Press: LaN Prass· 
<( 

Size& Type· NIA NIA (.) 

c!S Thickness: NIA NIA ! Material: NIA NIA 

:C ~ Flush Ring: NIA NIA 
~ Temperature Rating NIA 

i:5 Max Temperature NIA 9 
_J Pressure Rating· NIA ~ Lti Max Pressure: NIA z en <( 

Manufacturer( N/A ::!: 
Model: I NIA 

EJA530A - Guege Pressure Transmitter 

E - 4-20 mA DC with Hart protocol 

B - 14.5 -290 psi 

H#- Hastelloy C276 or ASTM N10 276 lbr process connection and diaphragm 

7 112" NPT ffiaie en ~ 
w N - Always N 
I- o - Always o 0 z 

2 - 112" NPT Female, 2 electrical comections withou! blind plug 

E - Digital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

T06 - Pressure leak test 2 MPa (20K~cm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

- >--
<-

<-

I >--
Voltage. 24V de <-

Power Wiring: Loop lSlgnel 'fype: 4-20mA <-

Communication Protoc HART lLocation: Local <-

Smart. I Yes Indicate: Yes llsotate: N/A <-

Electrlclll Protection: NIA lTemperature CstegOI)': N/A <-

Gas Group: NIA Enclosure Protection lpt 6 l1P2: 7 <-

Factory Cslibn!tion: Yes <-

Ambl•nt Temperature Compensation: +/- (0.15%span + 0.15%Max) <-

Characteristic NIA Cllllbrated Rang•: 0-75 pslg <-

O....rRenge. 580 psig Zero Ele..ation: NIA <-

AccU111cy· +/-0.2% span Gasket Material: BUNA "; 
Conduit Connection: 112" NPT (NACE: NIA " 
Element Connection: none (SS Tag: Yes " 
Body Max Pressure Rating: 580 psig " 
Body/Flange Material: Cast Aluminum " 
Mounting. Direct Mount " 

~ 

" 
Type I NIA ~ 

Material. I NIA " 
Transmitter CoMection NIA " 
Process Connection: NIA " 
M1r1ufacturer. N/A " 
Model· I NIA <-

~ 

" 
<--<--<--<-

~ -
<--
<--
<-

>--
<-

>--
<--<--
" 

16-NOY-12 <--

Primary Process Measurement Devices 
40 9100-111 (Att. 1) 
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Attachment 1 

DATA SHEET NO. I REV. 
Pressure Instrument PIT-1211 I A 

AECOM. Dllferentlal Pressure Lina to Atmosphere SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. J APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

LLW-PIT-1211 
Hookup Drawings: I Loop Wiring Diagrams: E-6197 

TAG NO: 
Spec No 40 9100 Line I Vessel Number. Internal MicroFilter Feed Line <-

Asset No: P&ID: 0.0014 Una ID: 3.06" ISize: 3" Schedule: NIA <-

Ser\ice Maoolacturar. Yokogawa <-
MicroFllter Feed (Inlet) to FLT-1201 

Description Modal: EJA530AEBH#7N02EUN4T06 <-

Safety Class: NS Quality Assurance Lei.el ML-4 <--- c. 

Hi Prassure Connection: Low Pressure Connection Units: ~ 
Cl) Fluid: LL W MicroFitter Feed Fluid. I Atmosphere < z 
0 Fluid Density @ Operating Temp: 0.0361 Fluid Density@ Operating Tamp: NIA lbmfln3 c. 
F Viscosity @ Operating Temp: I NIA Viscosity @ Operating Temp: I NIA NIA c. i5 z Pressure: Pressure: c. 
0 
(,) Oper. 45 0es1gn: I 100 H20Tst: I 150 Oper. I NIA jDesign: NIA H20Tst: NIA pslg c. 

~ Temperature: Temperature: c. 
w Min: 32 Nonna1: I 75 Max: I 125 Min: I NIA !Nonnal: NIA Max: NIA F <-

8 % solids NIA 1% Quality: NIA % solidsj NIA % Quality: NIA <-
0::: 
0... Ser.ice: NIA Critical: I N/A Pulsating: NIA Ser.ice. j NIA lCritical: NIA Pulsating: NIA c. 

Area Classification: I NIA Ambient Temperature ReqLireme NIA <. 

. . ,_ 

Type. I NIA 

!z 
Fill Fluid: I Silicone Oil 

w Min Span· I 14 5 psi !Max Span: 290psl 

::iE Diaphragm/Wetted Material: I Hastelloy C276 

~ VenUDrain Location: NIA 

I VenUDrain Material: NIA 0::: 

Process Connection. 1/2" NPT ~ 
::iE 
Cl) 
z 

Length: NIA ID: NIA ~ 
Annor: NIA 

..,.. 

~ Fill Fluid· NIA I Max Response lime: I N/A 
~ SG@60'F: I NIA ICapllary Material: I N/A ...J 
ii: Diaphragm Hi Press Low Press: 

(§ I Size & Type: NIA NIA 
cl! Thickness: NIA NIA 

~ Material: NIA NIA 
Flush Ring: NIA NIA :c 

0... Temperature Rating. NIA <( 

i5 Max Temperature. NIA 
Q 
...J 

...J Pressure Rating· NIA ft us Max Pressure: NIA z Cl) <( 
Maoofacturer I N/A ::iE 
M~I NIA 

EJA530A - Guage Pressure Transmitter 

E - 4-20 mA DC with Hart protocol 

B - 14.5 -290 psi 

H#- Hastelloy C276 or ASTM N10 276 for process connection and diaphragm 

7 - 112" NPT male 
Cl) 
w N - Always N 
~ 

~ o - Always o 
2 - 112" NPT Female, 2 electrical connections without blind plug 

E - Digital Indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

T06 - Prassura leak test 2 MPa (20Kgflcm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

~ 
<-

Voltage: 24Vdc ~ 
Power Wiring Loop Signal Type: 4-20mA <-

Communication Protoc HART Location: Local c. 

Smart I Yes Indicate: Yes lisolate: N/A " 
Electrical Protection: NIA Temperature Category: NIA G 

Gas Group: NIA Enclosure Protection 1pt 6 11P2: 7 G 

Factory Calibration: Yes c. 

Ambient Temperature Compensation: +/-[0.15%span + 0.15%Max] c. 

Characteristic· I NIA Calibrated Range: 0-75 psig c. 

O\erRange. I 580 pslg Zero El....,tion: NIA c. 

Accurecy: I +/-0.2% span Gaskat Material: BUNA c. 

Conduit Connection: 112" NPT !NACE: NIA <. 

' Element Connection. none 1ss Tag: Yes c. 

Body Max Pressure Rating; 580 pslg c. 

Body/Flange Material Cast Aluminum c. 

Mounting· I Direct Mount ... -
"' 
<. -Type· I NIA <. 

Material:J NIA <-

Transmitter Connection NIA <-

Process Connection. NIA <. 

Manufacturer I N/A ": 
Model I NIA <-

<-·- ~- -
c. 

c. ,...__ 
c. ,...__ 
c. 

>-;;;: 
>-;;;: 
>-;;;: 
>-;;;: 
~ 
~ 
~ 
~ 
~ 

16-N.,.,.12 <, 

Primary Process Measurement Devices 
40 9100-112 (Att. 1) 

11,623 



Attachment 1 

DATA SHEET NO. I REV 
Pressure Instrument PIT-1218 I A 

A:COM. Dllferentlal Pntaure Una to Atmosphent SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 
RLWTF 

P.O. 
Project: 

REQ. 

LLW-PIT-1218 
Hookup Drawings· I Loop Wiring Diagrams: E-6199 

TAG NO: 
Spec No 40 9100 Line I Vessel Number. LLW-180-SS150 <-

Asset No: P&ID. 0.0014 Line ID: 2.07" !Size: 2" Schedule NIA <-

Ser.ice Marufacturer. Yokagawa <-
Description: 

MlcroFi ter FUtrate tram FLT-1201 
Madel: EJA530AEBH#7N02EL/N4T06 <-

Safety Class. NS Quality Assurance Lewi ML-4 <-

" -Hi Prassure Connection. La.v Pressure Connection Units <. 

~ ' Fluid. LLW M!croFilter Filtrate Fluid Atmosphere <. 

S Fluid Density (!I Operating Temp· 00361 Fluid Density@ Operating Temp: NIA lbmRn3 <. 

15 Viscosity (!I Operating Temp I NIA Viscosity (!I Operating Temp: I NIA NIA <. 

z Pressure Pressure: <. 
0 
(.) Oper. 45 Design 100 H20Tst: I 150 Oper NIA Design: NIA H20Tst: NIA I pslg " 
~ Temperature: Temperature: <. 

8 1Min. 32 Normal· 75 Max: I 125 Min. NIA Normal: NIA Max: f NIA F <-

0:: % solids NIA %Quality NIA % solids NIA % Qualtty: NIA <-

ll... Senice: NIA Critical NIA Pulsating· NIA Sor.ice: NIA lCritical: NIA Pulsating: NIA <-

Area Classification I NIA Ambient Temperature Reqlireme NIA <-

Type· I NIA 

!z Fill Fluid' f Silicone Oil 

W J Min Span. I 14 5 psi I Max Span: I 290psi 
051 Diaphragm/Wetted Material. I Hastelloy C276 

rrl VenUDraln Location: NIA 

VenUDraln Material NIA 0:: 
Process Connection 112" NPT ~ r 

:E en z 
Longth: NIA 110: I NIA ~ Armor. NIA 

~ Fill Fluid NIA Max Rasponse lime. I NIA 
:5 SG(!l60'F; I NIA Capilary Material: I NIA --' a: Diaphragm. Hi Press· Law Press· 
~ Size& Type (.) NIA NIA 
ca Thickness: NIA NIA 

~ Material. NIA NIA 
Flush Ring: NIA NIA 

~ • Temperature Rating· NIA 
15 Max Temperature NIA g 
--' Press1n1 Rating· NIA 0 
lli u. 
en Max Pressure. NIA ~ 

Marufacturar. I NIA :E 
Madel: I NIA 

EJA530A - Guage Pressure Transmitter 

E - 4-20 mA DC with Hart protocol 

B - 14.5 - 290 psi 

H#- Hastelloy C276 or ASTM N10 276 t>r precess connection and diaphragm 

7 - 1/2" NPTmale en 
N - A lways N 5 0 - Always 0 

z 
2 - 112" NPT Female, 2 electrical comections without blind plug 

E - Digital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

T06 - Pressure leak test 2 MPa (20K~cm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

,_ 
I--

<-

<-

Voltage I 24V de <> 

Power Wiring Loop lSlgnal Type 4-20mA <-

Communication Protoc< HART lLacetlon: Local <-

Smart. I Yes Indicate Yes lisolate: NIA "' 
Electrical Protection: NIA lTemperature category: NIA <-

Gas Group. NIA Enclos1n1 Protection tf'1 6 l1P2: 7 <-

Factory Cellbration: Yes <-

Ambient Temperat1n1 Compensation +/-(0 15%span + 0.15%Max] <-

Charactaristlc NIA Calibrated Rango· 0-75 psig <-

Oler Range. 580 psig Zero Ela....llon NIA ... 
Accuracy- +/-0.2% span Gaskol Material. BUNA ... 
Conduit Camectlan: 112" NPT INACE. NIA ... 
Element Connection: none 1ss Tag Yes ... 
Body Max Pressure Rating: 580 psig ... 
Body/Flange Material: Cast Aluminum ... 
Mounting I Direct Mount ... 

<-

<. 

Type. I -NIA <-

Material I NIA <. 

Transmitter Camectlan NIA <-

Procass Connection NIA ... 
Manufacturer: NIA <-

Modol I NIA <. - ,._ ... 
... 
<-

~ 
~ 
~ 
~ 

- ~ 
~ 
~ 
~ 
I--

<-

'-;:: 
i--

c. 
- - -

16-Nov-1• <-

Primary Process Measurement Devices 
40 9100-113 (Att. 1) 

1,~624 



Attachment 1 

DATA SHEET NO. I REV. 
Pressure Instrument PIT-1309 I A 

AECOM. Dllrerentlal Pre.,._,re Une lo Atmosphere SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC., APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ 

LLW-PfT-1309 
Hookup Drawings: I Loop Wiring Diagrams E-6232 

TAG NO: 
Spec No 40 9100 Une I Vessel Number: U.W-206-SS150 <-

Asset No: P&ID: 0-0017 Une 10- 1 61 " !Size: 1 5• Sched<Je: NIA <-

Ser.ice Manufacturar. Yokog,...,a <-
RO Feed lo P-1302 Description: Model EJA530AEAH#7N02EUN4T06 <-

Safety aass: NS Quality AssLrllllce Lewi ML-4 <-

<--Hi Pressure Comection: Low Pressure Connection Units: <-
C/J Fluid: LLWROFeed Fluid: I Atmosphere <-z 
0 Fluid Density C!l Operating Temp: 0.0361 Fluid Density@ Operating Temp. NIA lbmlln3 < 
F Viscosity C!l Operating Temp: I NIA Viscosity C!l Operating Temp- I NIA NIA <-15 z Pressure: Pressure: <-0 
(.) Oper. 45 Design: 100 H20Tst:I 150 Oper. I NIA Design NIA H20Tst· NIA pslg <-
C/J Temperature: Temperature: <-C/J 
w Min: 32 Normal: 75 Max: I 125 Min: I NIA Normal . NIA Max· NIA F <-8 % solids NIA % Quality: NIA % solldsj NIA % Quality: NIA <-0:: 
0.. Ser\ice: NIA Critical: NIA Pulsating: NIA SeM<:e I NIA Critical NIA Pulsating NIA c. 

Area aassificatlon· I NIA Amblant Temperature Requlreme NIA <-

~ 
<.. 

Type: I NIA Voltage 24Vdc · ~ 

I-
Fill Fluid. I Silicone Oil Power Wiring Loop Signal Type, 4-20mA c. 

z Min Span: I 1 45 psi !Max Span: 29 psi Communication Protoc1 HART Location: Local c. w 
:E Diaphragm/Wetted Material. I Hastelloy C276 Smart I Yes Indicate· Yes Isolate NIA c. w 

VenUDrain Location <. -' NIA Electrical Protection: NIA Temperature Category NIA w 
VanUDraln Material. NIA 0: I Gas Group: NIA Enclosura Protection IPj 6 l1P2" 7 <. 

Process Connection 112'' NPT ~ Factory Calibration. Yes <. - SE Ambient Temperature Compensation· +I- (0.15%span + O 15%Maxj <-

~ Characteristic: NIA Calibrated Range: 0-75 pslg <. 

Length. NIA 110. I NIA ~ O....r Range 580 pslg ZBlo Ele1atlon NIA <. 

Armor NIA I- Accuracy: +l-0.2% span Gasket Material. BUNA <-
>- Fill Fluid: Max Response lime I CondLit Connection: 112'' NPT INACE. NIA <. a: NIA NIA 
:5 SG C!l 60 'F: I NIA Capllary Material: I NIA Element Comectlon none 1ss Tag Yes <. 
-' 
0.. Diaphragm. HI Press· Low Press: Body Max Pressure Rating 580 psig ... 
< Size & Type (.) NIA NIA Body/Flange Material: Cast Aluminum <-

o!I Thickness: NIA NIA Mouiting: Direct Mount <.. 

~ Material: - -NIA NIA c 

Flush Ring: NIA NIA <.. J: 
I -0.. Temperature Rating NIA Type· NIA <-< 

15 Max Temperature: NIA 0 Material: I NIA <.. -' 
-' Pressure Rating: NIA 0 Transmitter Connectionj NIA <. us u. 

Max Pressura: NIA z Process Connection. NIA <. C/J 

~ Mamtactirer:I NIA Manufacturer. NIA <. 

Model: I NIA Model: I NIA c. 
!---

<-

<. 

EJA530A - Guage Pressure Transmitter <--E - 4-20 mA DC with Hart protocol <. 

-A - 1.45 -29 psi <--H#- Hastelloy C276 or ASTM N10 276 fOr process connection and diaphragm <. 

7 - 112" NPTmale 
C/J 

~ N - Always N 

Always O 0 0 -z 
2 - 112" NPT Female, 2 electrical connections without blind plug 

E - Digltal indicator with range setting switch 

L - SUS316 2• Pipe mounting bracket 

N4 - Wi"'d stainless steel tag plate 

T06 - Pressura leak test 2 MPs (20Kgflcm2) 

LANL Project LD. 100761 
60239831-SPEC-001, Rev. 0 

-<. -<. -<. -<. -<. -c. -<. -<. 

- 16-NoY-12 ' 

Primary Process Measurement Devices 
40 9100-114 (Att. 1) 

11~2~ 



Attachment 1 

DATA SHEET NO. I REV 
Pressure Instrument 

Dllhuentlal Pressure Lina to Atmosphere 
PIT-1313 I A 

SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 
P.O. 

RLWTF Project: 
REQ. 

I Loop Wiring Diagrams: E~33 Hookup Dra.vings: 
LLW-PIT-1313 TAG NO: 

LLW-220.SS150 Spec No 40 9100 Una I Vassal Number. <-

Asset No P&ID: 0-0017 Una ID: .62" (Size: 0.5" Schedule: NIA 

Manufacturer. Yokogawa Senice 
Description. Pi.mp P-1302 OuUet RO Feed Recycle 

Model: EJA530AEBH#7N02ELJN4T06 <-

Safety aass: NS Quality Assinnce Le\el ML-4 <-

" 
Hi Pressure Connection: La.v Pressure Connection Units. -;;: 

~ Fluid LLW RO Feed Fluid: Atmosphere " 
0 Fluid Density C!l Operating Temp: 0.0361 Fluid Density@ Operating Temp: NIA lbmfon3 <-E -v.-sc-o~-ty-@_Ope_ra_ti_ng-Tem_p_: --~,-.._ ___ Nl_A-----~Vo-1s_c_os_tt_y_@_Ope.,..---ra-ti-ng_]_e_m_p_: --..-,~---Nl-A-----+-Nl-A--1---t, 
~----------P-rass ....... _u_ra_:----------+-----------~P~ra-ssu-,..-,-------_._---+---t, 
g-Op-er.-. --.--4-5--.-De-sl-gn-:......---100--~H2--0~Ts-t~:f ___ 1_50---+-0p-er.-.--.--N-/-A--~,De-~~gn-:...--N-/-A--.-H2.....,.0~Ts-t:......--...,.N/-A--.--p-s~ig--1---t, 

W
~ ~---''---~-.._ _ __.,,.Te~m-pe_ra_tu_ra_:~-~~-----+-----''------~---'~],,..em_pe_ra_tu_re_:~---''-----.._---1t--,~ 

Min 32 Nonnal: 75 Max: I 125 Min: N/A (Nonnal: NIA Max: NIA F <-8 ~--1-~~-'--~+-~--+-~ ............ ~~---ii----t-~~~~t--~--t-~~~~t----1--t % solids N/A % Quality: N/A % solids NIA % Quality: NIA < 
g: ·~S-e_N_ce--1r----Nl-A---.-Cri--·u-ca-l:-+----Nl-A--+P-u-ls_a_ting_:_,--N/-A--+-S-e-N-·c-e:-+---N-IA--]rCri-·-tica....,.l:-+---N-IA-......t-P-u-1s-et-lng_:__,---...,.N~/A--;--,~ 

Area Oassificetlon. I NIA Ambient Temperature Requirema NIA <-

<-

Type. I NIA Voltage. 24Vdc 

I- Fill Fluid. I Silicone Oil Pa.var Wiring Loop Signal Type: 4-20mA 

m Min Span: I 14.5 psi (Max Span: 290 psi Commurication Protocc 

:E Diaphragm/Wetted Material: ! Hastelloy C276 Smart: I Yes Indicate: Yes Isolate: 

~ I VenUDraln Location· NIA Electrical Protection: NIA Tempera!..,, Category: 

VenUDraln Material: NIA 0:: Gas Group N/A Enclosure Protection if'I 6 IP2: 
_P_roc __ es_s_Connec ____ tion_. -+-------...,.1/'"''Z'""N"'P""T=--------1 ~ Factory Calibration: Yes 

Uicstlon: HART Local 

NIA 

NIA 

7 

1----------------------------------1 SE Ambient Temperature Compensation: +/- (0.15%span + 0.15%Max) 
~ Characteristic I NIA Calibrated Range: 0.75 psig 

I Length: .- NIA i 10: I N/A ~ O....r Range. I 580 psig Zero Elewtion: NIA 
_Armo__;;...r--1----....:..:;;,,,;,... ____ Nl ... A--"-------'=-----~ I- Accuracy I +/-0.2% spen Gasket Material: BUNA 

~ Fill Fluid N/A Max Response lime. I NIA Conduit Connection: 112• NPT INACE: NIA 
~ SG @60 "F I NIA Capllary Material: I NIA Element Connection: none (SS Tag: Yes 
O::: Diaphragm: Hi Press: La.v Press: Body Max Press..,, Rating: 580 psig <-
C3 -s-1z·e-&-T~y-pe-.---+----Nl-A-----1 NIA Body/Flange Material: Cast Aluminum " 

o!I •Thickness: NIA NIA Mounting I Direct Mount " 
~ Material: NIA NIA ~ 
~ Flush Ring: NIA NIA <-

~ I Temperature Rating: NIA Type· I NIA <-

0 Max Temperature: NIA 9 Material: I NIA " 
--llD Pressure Rating: NIA ~ Transmitter Connection NIA <-

CJ) Max Pressure: NIA Process Connection: -~
- -------+-------Nl-:-A-------------+--,-~ 

_M_a_nu1a_c...,1irer:_ .... :l _________ _.N_.l..,A ____________ -1 Manufacturer. I 

Model: NIA Modal. I N/A <-

EJA530A - Guage Pressure Transmitter 

E - 4-20 mA DC with Hart protocol 

B - 14.5 - 290 psi 

H# - Hastelloy C276 or ASTM N10 276 for process connection and diaphragm 

7 • 112" NPT male 

ffi N - Always N 
l-o O - Always O 

Z 2 - 112" NPT Female, 2 electoical coMedlons without blind plug 

E - Digital Indicator with range setting switch 

L - SUS316 2" Pipe momUng bracket 

N4 - Wired stainless steel tag plate 

T06 - Pressure leak test 2 MP a (20Kgflcm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

" -;;: 
-;;: 
-;;: 
-< 

-;;: 
-

" -<. -<. -
" -G -
<. 

16-N<J\<.12 G 

Primary Process Measurement Devices 
409100-115(Att.1) 
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Attachment I 

DA TA SHEET NO I REV 
Pressure Instrument PIT-1316 I A 

A:COM. Dltrarenttal Pressure Une to Atmosphere SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O 

Project: 
REQ. 

LLW-PfT-1316 
Hookup Drav.ings: I Loop WIJing Diagrams: E.Q231 

TAG NO: 
Spec No 40 9100 Line I Vessel Number. LLW-22S.SS150 <-

Asset No: P&ID: 0-6017 Line ID: 1.61" JSlze: 1.5'' Schedule: N/A <-

Ser.Ice ManUfactlil!r. Yokogawa <-
Description: 

RO Feed From Purnp P-1302 to ROf.1.1301 
Model: EJA530AEBH#7N02EUN4T06 <-

Safely Oass: NS Quality Asslfllnce Lewi ML-'1 <-
-

G 

Hi Prassura Connection: Low Prassura Connection Units ~ 
~ Fluid: LLW RO Feed Fluid: Atmosphere G 

0 I Fluid Density (!l Operating Temp: 0.0361 Fluid .Density@ Openrtlng Temp: N/A lbrn/in3 G 

~ Viscosity (!l Operating Temp: I N/A Viscosity (!l Operating Temp: I NIA NIA c. 

z Pressuru: Pressure: G 
0 
(..) Oper. 45 Design: 100 H20Tst:J 150 Oper. N/A Design: NIA H20Tst: NIA psig c. 

~ Temperature: Temperature: G 

w Min. 32 NDrTnal: 75 Max: I 125 Min: NIA NDrTnal: N/A Max: NIA F G 

~ % solids N/A % Quality: NIA % solids NIA %Quality: NIA G 

a. Ser.Ice: NIA jCrilicai: NIA Pusating: NIA Serl/ice: NIA lCritical: NIA Pusating: NIA G 

Area Classilcatlon. I NIA Ambient Temperature Requlrame NIA G 

~ 
c. 

Type· I NIA ' Voltage. 24Vdc G 

!z 
Fill Fluid: I Siiicone Oil Power Wiringt Loop lSJgnai Type: 4-20mA G 

Min Span: I 14.5psi !Max Span: 290 psi Communication Protoo HART lLocatlon: Local G w 

~ 
Diaphragm/Wetted Material I Hastelloy C276 Smart· I Yes Indicate: Yes Isolate: NIA G 

VenUDraln Location NIA Electrical Protection: NIA lTemperature Categol}': NIA G w 
VenUDraln Matenal· NIA a:: Gas Group. NIA Enclosin Protection If'! 6 l1P2: 7 G 

Process Comeclion: 1/2" NPT ~ FactoJY calibration: Yes G 

~ 
Ambient Temperature Compensation: +/-[0.15%span + 0.15%Max] G 

z Characteristic: N/A Calibrated Range: 0-75 psig G 

Length: NIA 110- I NIA ~ O\o8rRange 580 psig Zero Ele\81ion: NIA G 

Arrnor. NIA Accll"l!Cy: +/-0.2% span Gasket Mateiial: BUNA G 

>- Fifi Fluid: Max Response 1ime. I Conruit Connection: 112"NPT !NACE: NIA G a:: NIA NIA 
:5 SG@SO'F: I NIA C&pihuy Material: I NIA Element Connection: none 1ss Tag: Yes G 
...J 

~ Diaphragm Hi Press· Low Press I Body Max Pressure Rating: 580 pslg G 

(..) Size & Type NIA NIA Body/Flange Material: Cast Aluminum G 

ca Thickness: NIA NIA Mounting I Direct Mount G 

~ - ~ Material: NIA NIA 

:i:: 
Flush Ring: NIA NIA <-

a. Temperature Rating NIA Type I NIA ~ <( 

iS Max Temperature NIA Cl Materiai.I NIA G ...J 
...J Pressure Rating. NIA f2 Transmitter Connection! NIA G 

~ Max Pressure: NIA Z I Process Connection: NIA <-CIJ 
ManUfacturer. I <( 

NIA <-N/A ::2 Manufacturer 

Model:'~ NIA Model. I NIA G 

~ 
G 

EJA530A - Guage Pressure Transmitter G 

E - 4-20 mA DC with Hart protocol ~ 
B - 14.5 - 290 psi ~ 
H#- Hastelloy C276 or ASTM N10 276 ~r process connection and diaplYagm ~ 
7 - 112" NPT male 

CIJ 

~ N - Always N 

0 0 - Always 0 
z 

2 - 1/2" NPT Female, 2 electrical comections v.ithout blind plug 

E - Digital indicator v.ith range setting sv.itch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

T06 - Pressure leak test 2 MPa (20Kgfcm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

~ 

~ 
~ 
~ 

~ 
~ 
~ 
~ 

16-No ... 12 G 

Primary Process Measurement Devices 
40 9100-116 (Att. 1) 

:1,1,627 



Attachment 1 

DATA SHEET NO. I REV. 
Pressure Instrument PIT-f337 I A 

AECOM. DltreranUal PntSllUnt Una to Atmosphere SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. J APPR. 

NCC AME I 

RLwrF 
P.O. 

Project: 
Rea. 

LLW-PIT-1337 
Hookup DnrMngs: I Loop Wiring Diagrams: E-6260 

TAG NO: 
Spec No 40 9100 Una I Vessel Number: ll.W-24~S150 <-

Asset No: P&ID: [).6017 Una ID: 1.61" JSize: 1.5" Schedlle. NIA <-

Ser.ice Manufacturer. Yokogawa <-
Description: 

RO Pe""eate From ROU-1301 to Holding Tank TK-1304 
Model: EJA530AEBH#7N02EUN4T06 <-

Safety aass. NS Quality Assurance Lewi ML-4 <-

' -HI Pressure Comection: Low Pressure Connection Units: c. 
CJ) Fluid ll.W RO Pe""eate Fluid: Atmosphere ' z 
0 Fluid Density C!I Operating Temp: 0.0361 Fluid Density@ Operating Temp: NIA lbmlin3 c. 
F Viscosity C!I Operating Temp: I NIA Viscosity C!I Operating Temp: I NIA NIA c. l5 z Press<n: Pressure: c. 
0 
0 Oper 45 Design: 100 H20Tst:J 150 Oper NIA Design: NIA H20Tst: NIA psig ' 
~ Temperature: Temperature: ' w Min: 32 No""al: 75 Max: I 125 Min: NIA No""al: NIA Max: NIA F c. 

8 % solids NIA % Quality: NIA % solids NIA % Quality: NIA c. 
0:: 
0.. Ser.Ice; NIA JCritical: NIA Pulsating: NIA Service· NIA lCritical: NIA Pulsating NIA < 

Area Oassificalion. I NIA Ambient Temperature Requireme NIA <. 

---; 
<. 

Type. ,- NIA Voltage. I 24Vdc "--;: 

I- Fili Fluid: I Silicone Oil Power Wiring j Loop lSlgnal Type 4-20mA <. 

z Min Span. I 14 5 psi JMax Span: 290 psi w Communication Protocc HART lLocation: Local <. 

::E Oiaptvagm/Wetted Material I Hastelioy C276 Smart I Yes Indicate: Yes Isolate· NIA <. 
w 

VenVDmin Location: NIA Electrical Protection: NIA lTemperature Categocy NIA <. -I w 
VenUDmin Material NIA 0:: Gas Group: NIA Enclosure Protection IP! 6 l1P2· 7 <. 

Process Connection· 112" NPT ~ Factory Calibration: Yes <. 

:E Ambient Temperature Compensation. +l-[0.15%span + 0.15%Max] <. 
CJ) Characteristic NIA Calibrated Range 0-75 psig <. z 

Length· NIA - ,IO·j NIA Ci O....rRange 580 pslg Zero Ele"'tion· NIA c. 

A""or. NIA I- Accuracy +l.O 2% span Gasket Material BUNA <. 
>- Fill Fluld Max Respaise lime· I Condi.it Connection· 112" NPT !NACE. NIA <. 0:: NIA NIA 

~ SGC!l 60'F. J NIA Capllary Material: I NIA Element Connection: none JSS Tag Yes <. 

~ 
Diaphragm Hi Press. Low Press Body Max Pressure Rating. 580 pslg <. 

0 Size & Type: NIA NIA Body/Flange Material: Cast Aluminum <. 

o!S Thickness· NIA NIA Mounting: I Direct Mount <. 

~ 
-Material: NIA NIA <,. 

Flush Ring: NIA NIA - <,. :I: ,-0.. Temperature Rating: NIA Type: NIA c. <( 

l5 Max Temperature: NIA 0 Material I NIA <. -I 
-I Pressure Rating: NIA 0 Transmitter Connection NIA c. 
L5 IL 

Max Pressure: NIA z Process Connection: NIA <. l/J <( 
Manulacturer:J NIA ::E Manufacturer. NIA <,. 

Model. ,_ NIA ~I NIA c. -c. 

<. 

EJA530A - Guage Pressure Transmitter c. 

e - 4-20 mA DC with Hart protocol -c. 

B 14 5-290 psi 
.._... 

c. -H#- Hastelioy C276 or ASTM N10 276 for process connection and diaphragm c. 

7 1/2" NPT~ 
CJ) 

~ 
N - Always N 

0 - Always O 
z 

2 - 112" NPT Female, 2 electrical connections without blind plug 

e - Digital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

T06 - Pressure leak test 2 MPa (20Kgf/cm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-c. ,___ 
<. ,___ 
<. -c. -<. -' -c. -c. 

16-NDY-1l c. 
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Attachment 1 

DATA SHEET NO I REV 
Pressure Instrument PIT-1402 I A 

AECOM. DUfarenUal Pressure Line to Atmosphere SHEET OF DATE 
NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC I APPR. 

NCC AME I 
RLWTF 

P.O. 
Project: 

REC. 

LLW-PIT-1402 
Hook14> Drawings: I Loop Wiring Diagrams· E-6275 

TAG NO: 
Spec No 40 9100 Line/ Vessel Number. LLW-245-SS150 <-

Asset No P&ID: D-6021 Line ID: 2.07" jSlze: 2" Schedule· NIA <-

Sen.ice Menulacturar. Yckogewa <-
RO Permeate From P-1407 to l)(M Filters Description: Model: EJA530AEBH#7N02EUN4T06 <-

Safety Class: NS Quality Assurance Lewi ML-4 <-

<-

Hi Prassure Connection: Low Prass1111 Connection Units: ~ 
~ Fil.id; LLW RO Permeate Fluid: Atmosphera <. 

0 I Fil.id Density C!l Operating Temp: 0.0361 Fluid Density@ Operating Temp: NIA lbm/ln3 <-

~ Viscosity C!l Operating Temp: I N/A Visc.oslty C!l Operating Temp: I NIA NIA c. 

z Prassura: Pressure: <. 
0 
(.) Oper: 45 Design: 100 H20Tst I 150 Oper: NIA Design: NIA H20Tst: NIA psig c. 
en Temperature: Temperatura: <. en 
w Min. 32 Normal: 75 Max: I 125 Min: NIA Normal: N/A Max: NIA I F c. (.) 
0 %solids NIA % Quality: NIA a:: % solids NIA % Quality: NIA .. 
a.. Sen.ice: NIA Critical: NIA Pulsating: NIA Sen.ice: NIA lCritlcal: NIA Pulsating: NIA <. 

Araa Classification: I NIA Ambient Temperatura Requlrame NIA c. 

Type: I NIA 

I-
Fill Fluid· I Sfflcone Oil 

z Min Span: I 14.5 psi !Max Span: 290 psi w 
::? Diaphragm/Wetted Material: I Hastelloy C276 
w 
_J Vent/Drain Location: NIA w 

Vent/Drain Material. NIA a:: 
I Process Connection: 112· NPT ~ 

51 
(/) 
z 

Length NIA l rD I N/A ~ 
Armor. NIA I-

~ Fill Fluid NIA Max Response lime: I NIA 
:5 SG (!l 60°F. i NIA Cspilary Material : I NIA _J 

0::: Diaphragm HI Prass: Low Prass: 

() Size & Type: NIA NIA 
o!I Thickness· NIA NIA 

~ Material NIA NIA 
Flush Ring NIA NIA J: a.. Temperatura Rating: NIA <( 

,,5 Max Temperature: NIA 9 
~ Press1111 Rating: NIA fr 
u) 1 Max Prassure· NIA ~ 

Manulacturar. j NIA ::? 
Model: I NIA 

-
EJA530A - Guage Pressure Transmitter 

e-:-4-20 mA DC with Hart protocol 

B - 14.5 - 290 psi 

'fjjj":" Haslelloy C276 orASTM N10 276 lorprocess connection and diaphragm 

7 - 112· NPT male 
(/) 

~ N - Always N 

0 - Always O 0 z 
2 - 1/2" NPT Female, 2 electrical comections without bHnd plug 

E - Digital indicator with range setting switch 

L - SUS316 2" Pipe mouiiiing bracket 

N4 - Wirad stainless steel tag plate 

T06 - Prassure leak test 2 MPe (20Kgfcm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-

-<. 

- <-

Voltage: 24Vdc ' -;: 
Power Wiring Loop Signer Type: 4-20mA <-

Communication Protoc< HART Location: Local <-

Smart I Yes Indicate: Yes ll•olate: N/A <-

Electrical Protection. NIA 1Temperature Cstegory: NIA <-

Gas Group: NIA Enclosura Protection lf'l 6 IP2: 7 <-

Factory Csllbratlon: Yes <-

Ambient Temperatura Compensation: +/- (0.15%span + 0.15%Max] <-

Characteristic NIA Calibrated Range: ().75 psig <-

Cloer Range: 560 pslg Zsro Ele1ation: NIA <-

Accuracy: +/--0.2% span Gasket Material: BUNA <-

Conduit Connection: 1/2" NPT INACE: NIA <-

Element Connection: none 1ss Teg: Yes <. 

Body Max Prassura Rating: 580 psig <. 

Body/Flange Material: Cast Aluminum <. 

Mounting: Direct Mount c. 

<. 

- <. 

I -Type. NIA .. 
Material· j NIA .. 
Transmitter Connection NIA c. 

Process Connection: NIA <-

Manulact1111r. NIA <-

Model: I NIA <-

-;: 
<-

<-

-;: 
-;: 
-<--<--<--<. -<--"' -<--

"' - c 
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Attachment I 

DA TA Sl-EET NO. I REV 
Pressure Instrument PIT-1406 I A 

A.:COM" Differential Pressure Une to Atmosphere Sl-EET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CH<'D PROC. I APPR. 

NCC AM: I 

Project RLWfF 
P.O. 

REQ. 

LLW-PIT-1406 
Hookup 0-aw lngs. I Loop Wring Diagram;: M-{1280 

TAG NO: 
Spec No: 409100 Line I Vessel NurrtJer. LLW-205-SS150 <-

Asset No: P&ID: D-6021 Line ID: 1.61" jSlze: 1.5" Schedule: NIA <-

Service Manufacturer: Yokogawa <-

Description: 
RO Rlrmeate From f>.1408 to Filter Aid Make-up 

M:ldel: EJA530AEBH1#7N02B.JN4lll6 <-

Safety Class: NS Quality Assurance Level M.-4 <-

<--H A"essure Connection: Low A"essure Connectim Ulis: <-

~ 
Fluid: LLW RO Rlrmeate Fluid : I A llrosphere <-

0 Fluid Density @ Operating Temp: 00361 Fluid Density@ Operating Temp: NIA tbm'in3 <-
j:: Viscosity @Operating Temp: r NIA Viscosity @ Operating Temp: I NIA NIA <-c z A-assure: A"essure: <-
0 
CJ Oper: 45 Design: r 100 1-120Tst r 150 Oper: I NIA !Design: NIA 1-120Tst I NIA psig <-
(/J Terrperature: Terrperature: <-(/J 

~ Mn 32 Nonral: r 75 Max: r 125 Mn I NIA !Normal: NIA Max: NIA F <-

~ %soids; NIA l%0uality: NIA % solids:! NIA % Quaity: NIA <-
a. Service. NIA cn11cet I NIA AJlsatilg: NIA Service: I NIA l Criticat NIA AJlsating: NIA <-

Area Classification' I NIA 

---

Type· I NIA 

Fil Fluid: I Sl cone Oil 

!z Mn Span: I 14 5 psi IMax Span· 290 psi w 
::E oap11ragnvWetted Material: I Hastelloy C276 
w 

VentlDrail Location: NIA -I w 
VentlDrail Materiat NIA 

A"ocess Connection: 1/2" NPT 

Length. NIA ID: NIA 
Arrror: NIA 

fr Fil Fluid: NIA I Max Response lime. I NIA 

:5 ' SG C!)60•F: I NIA I eap11ary Material· I NIA 
-I 

Claphragrrr H A"ass: Low A"ass: a: 
C3 Size& Type: NIA NIA 

all Thickness: NIA NIA 
::E Material: 
~ 

NIA NIA 
Flush Ring: NIA NIA :I: · 

~ Terrperature Ratilg: NIA 

i5 Max Terrperature: NIA 
-I A"essure Rali'lg: NIA i1i 
(/J Max A"essure: NIA 

Manufacturer.I NIA 
Wedel: I NIA 

EJA530A - Guage A"essure TranslTitter 

E - 4-20 mA DC with Hart protocol 

8 - 14.5 - 290 psi 

1-W- Hastelloy C276 or ASTMN10 276 for process connection and diaphragm 

7 - A"ocess Connection: 1/2" NPf mele 
(/J 

N - Always N w 
b 0 - Always O 
z 

2 - 112" WT Femele, 2 electrical connections w lthout bind plug 

E - Clgital indicator w Ith range setting switch 

L - SuSl16 2" Ape 1TOUnting bracket 

N4 - 'Mred stainless steel tag plate 

lll6 - A"essure leak test 2 M>a (20Kgf/cm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-

- -

Arrtilent Temperature Requi'ernen NIA <-

a:: 

~ 
~ 
(/J 
z 
~ 
I-

0 

"" 0 
u. z 
~ 
::E 

<-

<-

Voltage: 24Vdc <-

R'.lwer'Mmg Loop ] Signal Type: 4-20rl\'\ <-

Comrunication A"otocol HART ]Location: Local <-

Smut. I Yes Indicate: Yes lisotate: NIA <-

8ectrlcal A"otection: NIA Temperature Category: NIA <-

Gas Group: NIA Enclosure A"otection P1 r 6 P2: 7 <-

Factory catibration: Yes <-

Arrtilent Terrperature Compensation: +/- [0.15%span + 0.15%Max] <-

Characteristic: I NIA Calibrated Range: 0-75 psig <-

Over Range: I 580 psig Zero 8evation: NIA <. 

Accuracy. I +/-0.2% span Gasket Material: BUNA <-

Conduit Connection: 1/2" WT INACE NIA <-

Bement Connection: none jSSTag: Yes <-

Body Max A"essure Rating: 580 pslg <-

Body/Flange Material: CastAk.JITinum <-

l\founting: I Clrect l\fount <--<-

<--Type: I NIA <-

Material: 1 NIA <-

TranslTitter Connection: NIA <-

A"ocess Connection: NIA <-

Manufacturer: I NIA <-

M:ldel: I NIA <--<-

<-

<-

<-

<--<--<--<-

<-

<--<--<-

<-

<-

19-Dec-1< <-
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Attachment 1 

DATA SHEET NO. I REV 
Pressure Instrument PIT-1410 I A 

AECOM. Dltrerentlal Preaure Uno to Atmosphere SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC I APPR 

NCC AME I 
RLWTF 

P.0 
Project: 

REO. 

LLW-PfT-1410 
Hookup Drawings· I Loop Wiring Diagams: E.0278 

TAG NO: 
Spec No 40 9100 Line/ Vessel Number. LLW-268-SS 150 <-

Asset No: P&ID. 0-6021 Line ID: 1.61" jSize: 1.5" Schedule: NIA <-

Slll\ice Marvfacturer. Yokogawa <-
RO Penneate From P-1407 to ll<M Lead Fiiler FLT-1401 Description: Model: EJA530AEBH#7N02EL/N4T06 <-

Safety Class: NS Quality Assuranca Lele! ML-4 <-

<; 

f Hi Pressure Connection· Low Prassure Connection 
.._ 

Units: <; 

en Fluid: LLW RO Penneate Fluid. Atmosphera <; z 
0 Fluid Density (!l Oparating Temp: 0 0361 Fluid Density(!) Operating Temp: NIA lbm/in3 " E Viscosity C!I Operating Temp I NIA Viscosity (!l Oparaling Temp: I NIA NIA " 0 z Pressure· Pressure: <; 
0 
CJ Oper. 45 Design: 100 H20Tst I 150 Oper. NIA Design: NIA H20Tst: NIA pslg <. 

~ Temperature· Temperature: <. 

w Min: 32 Nonnal: 75 Max. I 125 Min. NIA Nonnal: NIA Max: NIA F <; 

8 % solids NIA % Quality: NIA % solids NIA %Quality: NIA <-n:: 
0.. SaNce: NIA Critical: NIA Pulsating· NIA Ser.ice NIA lCritJcal: NIA Pulsating: NIA <-

Area Classification· I NIA Ambient Temperatura Requlrame NIA <-

Type I NIA 

Fill Fluid: I Silicone Oil 

~ MlnSpan I 14 5 psi jMax Span: 290psi 
a3 ' Diaphragm/Wetted Material. I Hastelloy C276 

u:J VenUOraln Location NIA 

VenUOraln Material· NIA n:: 
Process Connection 112"NPT ~ 

~ en 
I Length NIA !ID: I NIA ~ Armor: NIA >- Fill Fluid: Max Response lime: I n:: NIA NIA 

~ SG C!l 60'F: I NIA Cspllary Material: I NIA 

a:: Diaphragm: Hi Press· Low Press: 

() Size& Type· NIA NIA 
oa Thickness: NIA NIA 
::E 
~ 

Material: NIA NIA 
Flush Ring: NIA NIA iE Temperature Rating: NIA < 

Ci Max Temperature: NIA 9 
....J Pressure Rating: NIA 0 
lti u. 
en Max Pressure: NIA ~ 

MaMac:turer:J NIA ::E 
I Model: NIA 

EJA530A - Guage Pressure Transmitter 

E - 4-20 mA DC with Hart protocol 

B 14.5 -290 psi 

H#· Hastelloy C276 or ASTM N10 276 tlr procass connection and diaphragm 

7 1/2" NPTmale en 
w N - Always N 
f-

0 • Always 0 0 z 2 • 112" NPT Female, 2 electrical comect1ons without blind plug 

E - Digital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

T06 - Pressure leak test 2 MPa (20Kgt'cm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-

-<. 

<-,- ,._ 
Voltage 24V de .. 
Power Wiring: Loop lSignal Type: 4-20mA <-

Communication Protoc HART lLocatlon Local <-

Smart. J Yes Indicate: Yes llsolate NIA <-

Electrical Protection: NIA lTemperature CstegOI)' NIA <-

Gas G!O<Jp: NIA Enclosure Protection 1pt 6 l1P2 7 <-

Factory Cslibnltion: Yes <-

Ambient Temperature Compensation +I- (0.15%span + o 15%Max] <-

Characteristic NIA Calibrated Range 0-75 psig <-

0....rRange: 580 pslg Zero El8"'Uon. NIA <-

Acct.racy +l-0.2% span Gasket Material· BUNA ' 
Conduit Connection: 112" NPT INACE: NIA <; 

Element Connection: none 1ss Tag Vas <; 

Body Max Pressure Rating: 580 psig <; 

Body/Flange Material: Cast Aluminum " 
Mounting I Direct Mount <. 

<. 

<. 

Type· I NIA """<: 
Material: I NIA <-

Transmitter Comectlon NIA <. 

Process Connection: NIA <; 

Manufacturer: NIA <. 

Model. I NIA <-

<-

<. 

" -;;: 
-<--

<--
<--
<-

~ 
~ 
~ 
~ 
~ 
~ 

16-Nw-1l <-
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Attachment I 

DA TA SHEET NO I REV 
Pressure Instrument PIT-1411 I A 

AECOM' DlfferenUal Pressure Una to Abnosphere 
SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC I APPR. 

NCC AME I 

RLWTF 
P.0 

Project: 
REQ. 

LLW-PrT-1411 
Hookllp Drawings I Loop Wiring Diagrams: E.a279 

TAG NO: 
Spec No 40 9100 Line I Vessel Number: LLw-2n.ss15o <-

Asset No· P&ID: D.a021 Line ID: 1.61" !Size: 1.5" Schedule: NIA <-

SeNce Manufacturer. Yokogawa <-
Description 

RO Permeate From P-1407 to IXM Lag Fiiter FLT-1402 
Model: EJA530AEBH#7N02EUN4T06 <-

Safety Class: NS Quality Ass<nnee Lewi ML-4 <-
-

' - -Hi Pressure Connection: Low Pressure Connection Un~s: ' en Fluid LLW RO Permeate Fluid. Atmosphere ' z 
0 Fluid Density C!I Operating Temp: 0.0361 Fluid Density@ Operating Temp: NIA lbmfin3 <. 
F 

Viscosity C!l Operating Temp: I NIA Viscosity C!l Operating Temp: I NIA NIA ' a z Pressure: Pressure: ' 0 
(.) Oper 45 Design: I 100 H20Tst: I 150 Oper. NIA Design: NIA H20Tst: NIA pslg ' 
~ Temperature: Temperature: ' w Min· 32 Nonna!: I 75 Max: I 125 Min NIA Normal: NIA Max: NIA F <. 

8 % solids NIA j% Quality: NIA % solids NIA % Quality: NIA c. a:: 
0.. Ser.ice NIA Critical: I NIA Pulsating: NIA Ser.ice NIA Critical: NIA Pulsating: NIA c. 

Area Classification '- NIA Ambient Temperature Requlreme NIA c. 

Type ,- NIA 

I-
Fill Fluid: I Silicone Oil 

aJ Min Span I 14 5 psi !Max Span: 290 psi 
::E ~ Diaphragm/Wetted Material I Hastelloy C276 

~ Venl/Orain Location NIA 

VenUDrain Material NIA a:: 
Process Connection 112" NPT ~ 

l•:E 
en z 

I Length· N/A 1101- NIA ~ 
Armor. NIA I-

~ Fill Fluid· NIA !Max Response lime: I NIA 

~ SG @60"F: I NIA ICapllary Material: I NIA 

~ Diaphragm: Hi Prass · Low Prass: 

(.) Size& Type: NIA NIA 
aa Thickness: NIA NIA 

! Material: NIA NIA 

J: Flush Ring: NIA NIA 
0.. Temperature Rattng: NIA < a Max Temperature: NIA g 
~ Pressure Rating: NIA f2 

Max Prassure: NIA z en < Manufacturar.I NIA ::E 
Model:'- NIA 

EJA530A - Guage Prassura Transmitter 

E - 4-20 mA DC with Hart protocol 

B - 14.5 -290 psi 

1-1#- Hastelloy C276 or ASTM N10 276 for process connection and diaphragm 

7 - 112" NPTmale 
en 
!!:! 

N - Always N 

0 0 - Always 0 z 
2 - 1/2" NPT Female, 2 electrical connections without blind plug 

E - Digital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wlrad stainless steel tag plate 

T06 - Prassure leak test 2 MPa (20Kgf/cm2) 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

,__ 
c. 

c. 

I -Voltage. 24Vdc <. 

Power Wiring~ Loop 1Slgnal Type: 4-20mA <. 

Communication Protea HART 1Location· Local c. 

Smart. I Yes Indicate· Yes 11solate NIA c. 

Electrical Protection· NIA lTemperature Category NIA c. 

Gas Group NIA Enclosure Protection IPj 6 l1P2 7 c. 

Factorv Calibration Yes <-

Ambient Temperature Compensation +/-[0.15%span + 0.15%Max] <-

Characteristic NIA Celibrated Range· G-75 pslg c. 

O\el'Range 580 psig Zaro Ele\Sllon. NIA c. 

Accuracy +/-0.2% span Gasket Material: BUNA <-

Conduit Connection. 112" NPT INACE· NIA <-

Element Connection none 1ss Tag: Yes <-

Body Max Prassura Rating 560 pslg <-

Body/Flange Material. Cast Aluminum <-

Mounting: I Diract Mount <-,__ 
<-

<-

Type· I NIA ~ 

Material: I NIA <-

Transmitter Connection NIA <-

Process Connection: NIA <-

Manufacturer. NIA <-

Model. I NIA ' 
~ 

' 
<. 

~ 
~ 
~ 

~ 
~ 
~ 

-z 
--;: 
--;: 
-<. -<. 

1~.,.,.12 ' 
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Attachment 1 

DATA SHEET NO. I REV 
Pressure Instrument PIT-1422 I A 

Aa'COM. Dlll'arenUal PreS11Ure Une to Atmosphere 
SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ 

LLW-PIT-1422 
Hookup Drawings: I Loop Wiring Diagrams: E~2B5 

TAG NO: 
Spec No 40 9100 Une I Vessel Number. LLW-27&55150 <-

Asset No. P&ID: ~022 Une ID: 1.61" !Size: 1 5" Schedule· NIA <-

Ser.ice Manufacturar. Yokogawa <-
RO Permeate From P-1407 to OOv1 Filter FLT-1403 DescripUon· Model: EJA530AEBH#7N02EUN4T06 <-

Safety Class· NS Quality Assurance Lawt ML-4 <-

<-

HI Prassura Comection: Low Pressure Connection Units: ~ 
Cl) Flt.id: LLW RO Permeate Fluid. Atmosphere <-z 
0 Flt.id Density @ Opemtlng Temp: 0.0361 Fluid Density@ OperaUng Tamp: NIA lbmnn3 <-
E Viscosity @ Operating Temp: I NIA Viscosity @ Operating Temp: I NIA NIA <-c z PresslJ"8: Pressure: <-0 
() Oper: 45 Design: 100 H20Tst: I 150 Oper. N/A Design: NIA H20Tst: N/A pslg <-

~ Temperature: Temperature. G 

w Min: 32 Normal: 75 Max: I 125 Min: NIA Normal: NIA Max. NIA F <-8 % solids NIA % Quality: NIA % solids NIA % Quality: NIA <-0:: 
a.. Ser.ice· NIA Critical: NIA Pulsating: NIA Ser.Ace: NIA lCritlcal: NIA Pulsating: NIA <-

Area Classilcatfon• I NIA Ambient Temperature Reqlireme NIA <-- ~ 
<-

Type; I NIA Voltage: ,- 24V de ' 
Fill Fluid I Siiicone Oil Power Wiring Loop lSlgnel Type; 4-20mA <. 

!z Min Span: I 14.5psi I Max Span: 290 psi Communication Protoc• HART lLocation: Local <. w 

~ 
Diaphragm/Wetted Material I Hastelloy C276 Smart· I Yes Indicate: Yes llsolate: NIA <. 

VenUDrain Location NIA Electrical Protection: NIA lTemperatura Category: NIA <. w 
Enclosure Protection lpt l1P2: VenUDraln Material NIA 0:: Gas Group: NIA 6 7 <. w 

Process Comection 112" NPT ~ Factory CalibraUon: Yes <-

:1E Ambient Temperature CompensaUon: +l-[0.15%span + 0.15%Max] ' Cl) Characteristic: NIA Calibrated Range: 0.75 psig <-z 
Length· NIA ID: I NIA ~ OwrRange: sao psig Zero El<Mltlon: NIA ' 
Armor. NIA I- Accuracy. +/-0.2% span Gasket Material: BUNA ' ~ ' Fill Fluid• NIA Max Response Time: I NIA Conduit Connection: 1/2" NPT INACE: NIA ' ~ SG@60°F. I NIA Capltary Material: I NIA Element Connection: none 1ss Tag: Yes <-

~ 
Diaphragm Hi Prass· Low Press. Body Max Pressure Rating: seo psig <-

Size & Type: NIA NIA Body/Flange Material: Cast Aluminum G 

o!I lhickness NIA NIA MounUng· I Direct Mount <-

~ Material: NIA NIA <: 
Flush Ring· NIA NIA <. r 

I 
,._ 

~ , Temperature Rating NIA Type: NIA <-

Ci Max Temperature NIA 9 J Material· I NIA <. 

~ I Pressure Rating: NIA ~ Transmitter Connection NIA <-

en Max Pressure: NIA z Process Connection: NIA <-
< Manufacturer.I NIA :? Manufacturer. NIA <-

Model. NIA Model: I NIA <-

~ 
<--

EJA530A - Guage Pressure Transmitter <-
E - 4-20 mA DC with Hart protocol ~ 
B - 14.5 • 290 psi ~ 

-
1-1#-

,._ 
Haste!loy C276 or ASTM N10 276 for process connection and diaphragm <-

7 - 1/Z' NPTmale 
Cl) 
w N • Always N 

b 0 - Always 0 
z 

2 - 1/2" NPT Female, 2 electrical connections without blind plug 

E- Digital indicator with range setting switch 

L - S US316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

lll6 - Pressure leak test 2 MPa (20Kgf/cm2) 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

DATA SHEET NO. I REV 
Pressure Instrument PIT-1423 I A 

Aa'COM. DUl'enmtlal Pressure Una to Abnosphere SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ 

LLW-PIT-1423 
Hookup Drawings: I Loop Wiring Diagrams: E-6286 

TAG NO: 
Spec No 40 9100 Una I Vessel Number. LLW-282.SS150 <-

Asset No P&ID: D-6022 Una ID: 1.61" !Size: 1.5" Schedule: NIA <-

Ser.Ace Manufacturer. Yokogawa <-
RO Permeate From P-1407 to IXM Filter FLT-1404 Description: Model: EJA530AEBH#7N02EUN4T06 <-

Safety Class. NS Quality Assurance Lawl ML-4 <-

<--HI Pressure Connection: LDw Pressure Connection Units. <-
en Fluid: LLW RO Permeate Fluid: Atmosphere <-z 
0 Fluid Density @ Operating Temp: 0.0361 Fluid Density@ Operating Temp: NIA lbmfln3 <-
i== Viscosity @ Operating Temp: I NIA Viscosity @ Operating Temp: I NIA NIA <-B z PmsslJ"e: Pressure: <-0 
() Oper 45 Design: 100 H20Tst: I 150 Oper. NIA Design: NIA H20Tst NIA pslg <-
en Temperature: Temperature: <-en 
w Min: 32 Normal: 75 Max: I 125 Min: NIA Normal: NIA Max: NIA F <-8 % solids NIA % Quality: NIA % solids NIA % Quality: NIA <-a: 
0... Ser.Ace: NIA Cri11cal: NIA Pulsating: NIA Ser.Ice NIA lCritical: NIA Pulsating NIA <-

Area Classlficatlon '- NIA Ambient Temperature Requireme NIA <--<-

<-

Type: NIA Voltage: I 24V de <-

!z 
Fill Fluid. I Silicone Oil Power Wiring Loop Signal Type: 4-20mA <-

w Min Span: I 14 5 psi IMax Span: 290 psi Communication Protocc HART Location: Local <-

:E Diaphragm/Wetted Materta1· 1 Hastelloy C276 Smart; I Yes Indicate: Yes Isolate· NIA <-

~ VenUDraln Location NIA Electrical Protection. NIA 1Temperature Category NIA <-

' VenUDrain Material· NIA a: Gas Group: NIA Enclosure Protection IPj 6 11P2. 7 <-

Process Connection 112" NPT ~ Fadory Calibration: Yes c:. 

~ Ambient Temperature Compensation: +I- (0.15%span + O 15%Max] c:. 
en Characteristic NIA Calibrated Range. 0-75 psig c:. 

Langth: NIA 11()· I NIA ~ Oler Range: 580 psig Zero Elevation: NIA c:. 

Armor. NIA t- Accuracy: +l-0.2% span Gasket Material: BUNA <-
>- Fill Fluid Max Response llme: f I Conduit Connection: INACE: a: NIA NIA 112" NPT NIA <-

~ SG@60°F: I NIA Capiiary Material: I NIA Element Connection: none 1ss Teo: Yes <-

a: Diaphragm: Hi Press· Low Press: Body Max Pressure Rating: 580 psig <-

(§ Size & Type NIA NIA Body/Flange Material: Cast Aluminum <-

c!I Thickness: NIA NIA Mounting: Direct Mount <-
:E .___ 

C2 
Material NIA NIA <-

Flush Ring: NIA NIA - <-J: 
I 

.___ 
0... Temperature Rating NIA Type. NIA <-< 
B Max Temperature· NIA 0 Material: I NIA <--.I 
-I Pressure Rating: NIA f2 Transmittar Conned Ion NIA <-
~ Max Pressure: NIA z Process CoMectlon: NIA <-en 

Manufacturer I < 
<-NIA :E Manufacturer NIA 

Model: I_ NIA Model· j NIA <--<-

<-

EJA530A - Guage Pressure Transmitter <-

E - 4-20 mA DC with Hart protocol -<-
B - 14.5 - 290 psi 

~ 

<--H#- Hastetioy C276 or ASTM N10 276 for process connection and diaphragm <-
7 - 1/Z' NPTmale en w N - Always N 

b 0 - Always 0 
z 

2 - 112" NPT Female, 2 electrical connections without blind plug 

E - Digital indicator with range salting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stalnlass steel tag plate 

T06 - Pressure leak test 2 MPa (20Kgflcm2) 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

-<-

~ -
<-- <--c:. 

~ 
-;: 
-;: 

16-Noll-12 c:. 
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Attachment 1 

DA TA SHEET NO. I REV 
Pressure Instrument PIT-1437 I A 

AECOM" Dllrerentlal Pressure Una to Atmosphere SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

LLW-PIT-1437 
Hookup Drawings· I loop Wiring Diagrams: E-6287 

TAG NO: 
Spec No 40 9100 Line/ Vessel Nllllber. LLW-262-SS150 <-

Asset No: P&ID: 0-6022 Line ID: 1.61" !Size: 1.5" SchedlAe NIA <-

Ser.ice Manufacltrer. Yokogawa <-
RO Penneate From P-1407 to IXM Filter FLT-1405 Description: Model: EJA530AEBH#7N02EUN4T06 <-

Safety Class: NS Qualtty Assurance L""'I ML-4 <-

<. 

Hi PressLA Connection: Low Pressure Connection Units rz 
~ 1 Fluid: LLW RO Permeate Fluid I Atmosphere <. 

Q Fluid Density G Operating Temp: 0 0361 Fluid Density@ Operating Temp: NIA lbmnn3 c. 

~ I Viscosity G Operating Temp: I NIA Viscosity C!l Operating Temp: I NIA NIA <-
z Pressure: Pressure: <-0 
(.) Oper. 45 Design: 100 H20Tst I 150 Oper. I NIA Design: NIA H20Tst: NIA psig <-
UJ Temperature: Temperature: <-UJ 
w Min: 32 Nonnal: 75 Max: I 125 Min. I NIA Nonnal: NIA Max: NIA F <-0 
~ % solids NIA % Quality: NIA % solldsj NIA %Quality: NIA c. 

0.. JSer.ice: NIA Critical: NIA PIA sating: NIA Ser.ice· I NIA lerttical: NIA l Pulsating: NIA ' 
Area Classification: I NIA Ambient Temperature Requireme NIA ' 

Type; NIA 

I-
Fill Fluid· I Silicone Oil 

~ Min Span- I 14 5 psi IMax Span. 290 psi 
::E Diaphragm/Wetted Material: I HasteUoy C276 

~ Venl/D'ain Location. NIA w 
VenVDrain Material. NIA 0:: 

w 
Process Connection 1/2" NPT I= 

~ 
UJ z 

I Length NIA 110- I NIA ii 
~ 1 ::1:1d: NIA I-

N/A Max Response lime: I N/A 
:5 SG G 60 'F· I NIA Capllary Material. I N/A _J • 

a: Diaphragm: HI Press· Low Press: 
<( 

Size & Type (.) NIA NIA 
c1J Thickness: N/A NIA 
::E 
<( Material: N/A NIA 
0:: Flush Ring: N/A NIA :r: 
0.. TemperatLre Rating: NIA <( 

i5 Max Temperature: NIA 0 
_J 

_J PressLA Rating: NIA fr 
~ Max Pressure· NIA z 

<( 
Marxlfacturer. I NIA ::E 
Model: I_ N/A 

EJA530A - Guage Pressure Transmitter 

E - 4-20 mA DC with Hart protocol 

B - 14.5 - 290 psi 

H#- Hastelloy C276 or ASTM N10 276 lor process connection and draplYagm 

7 - 1/2" NPTmale 
UJ 
w N - Nways N 
I-
0 O - Always O 
z 

2 - 1/2" NPT Female, 2 eleclrfcal connections without blind plug 

E - Digital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plat• 

T06 - Pressure leak test 2 MPs (20Kgf/cm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-

·- ~ -

"' 
Voltage: I 24Vdc " 
Power Wiring j Loop 1Slgnal Type: 4-20mA " 
Communication Protoc HART 1LocatJon: Local <. 

Smart. I Yes Indicate: Yes Isolate: NIA <. 

Electrical Protection: NIA 1Temperahre Category: NIA <. 

Gas Group. NIA Enclosure Protection lf'I 6 11P2: 7 <. 

Factorv Calibration: Yes <-

Ambient TemperatLA Compensation: +/- (0.15%span + 0.15%Max] <. 

Characteristic NIA Calibrated Range: 0.75 pslg <-

O....rRange 580 psig Zero Ele\Bllon: N/A <-

Accuracy +/-0.2% span Gasket Material: BUNA <-

Conduit Connection: 1/2" NPT INACE: NIA <-

Element Connection. none 1ss Tag: Yes <-

Body Max Pressure Rating: 580 psig c. 

Body/Flange Material: Cast Allllllnum <-

Mounting I Direct Mount <-,___ 
< 

<-

Type· I NIA <-

Material I NIA <-

Transmitter Comection NIA <-

Process Connection. NIA <-

Manufactl.11!1: NIA ' 
Model. I_ NIA ' 

c. 

c. 

<-

---; 
~ 
~ 
~ -

"' -
' -
<. 

~ ._ 
<:. 

~ -
<. 
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Attachment I 

DA TA SHEET NO. I REV 
Pressure Instrument PIT-1445 I A 

A.:CoM· DltfarenUal Pressure Une to Atmosphere SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

LLW-PrT-1445 
Hookup Drawings· I Loop Wiring Diagrams: E.e2BB 

TAG NO: 
Spec No 40 9100 Line I Vessel Number. LLW-282-SS150 <-

Asset No· P&IO- 0-6022 Line ID: 1.61" !Size: 1.5" Schedule: N/A <-

Ser.Ice Manufacturer: Yokogawa <-
Description: RO Permeate From P-1407 to 1m FWter FLT-1405 

Model: EJA530AEBH#7N02EUN4106 <-

Safety aass: NS Quality Ass<n1nce Lewi ML-4 <-

<. -HI Pressure ConnecUon Low Pressure Connection Units <-
C/J Fluid. LLW RO Permeate Fluid: Atmosphere <-z 
0 Fluid Density @ Operating Temp· 00361 Fluid Density@ Operating Temp: N/A lbm/in3 <-
i== Viscosity @Operating Temp: I NIA Viscosity @ Operating Temp: I NIA N/A <-Q z Pressura. PresSWB: <-0 
() Oper. 45 Design: 100 H20Tst:f 150 Oper N/A Daslgn: N/A H20Tst: N/A pslg <-

~ Temperature· Temperature: <-
w Min. 32 Norm el 75 Max: I 125 Min: NIA Normal: NIA Max: NIA F <-8 % solids N/A %Quality. NIA % soltds N/A %Quallty: NIA <-a:: 
a. Ser.ice: NIA Critical· NIA Pusating: N/A Ser.lice NIA 1Crillcal: NIA 1Pusating: NIA <-

Area Oassificalion: I NIA Ambient Temperature Requireme N/A <-

<. 

<-

Type. ,- NIA Voltage I 24Vdc · ~ 

!z 
Fill Fluid. r Silicone Oil Power Wlringj Loop lSlgnal Type: 4-20mA <-

w Min Spen I 14.5 psi [Max Span: 290 psi Communication Protoo HART llocation: Local <-

~ Diaphragm/Wetted Material· f Hastelloy C276 Smart· I Yes Indicate: Yes Isolate: NIA <-
~ VenUDraln Location NIA Electrical Protection. NIA lTemperature Category: NIA <-w 

VenUDraln Materiel NIA a:: Gas Group: NIA Enclosure Protection lf'I 6 IP2: 7 <-

Process Comectlon- 1/2" NPT ~ Factory Cslibration: Yes <-

SE Ambient Temperature CompensaUon: +/-[0.15%span + 0.15%Max] <. 

C/J Characteristic NIA Calibrated Range: 0.75 pslg <-- l1D· I 
z 

Length NIA NIA ~ OwrRange· sao pslg Zsro EleloBlion: NIA <-

Armor. NIA I- Acc<n1Cy: +/-0.2% span Gasket Material: BUNA <-
>- FRI Fluid Max Response 11me I Conduit Connection: 1/2" NPT !NACE: NIA <. a:: NIA NIA 

~ SG@60°F: I NIA Capllary Materiel· I NIA Element Connection: none 1ss Tag: Yes <. 

a: Diaphragm: HI Press· Low Press· Body Max Pressure Rating: 580 psig c. 

() Size& Type. NIA NIA Body/Flange Material: Cast Aluminum c. 
a!I Thickness· NIA NIA Mounting: I_ Direct Mount <-

~ Material; NIA NIA c. 

:x: Flush Ring· NIA NIA <-

a. Temperature Rating: NIA Type: I NIA ~ < 
Q Max Temperature: NIA CJ Material. [ NIA <-...J 
...J Pressure Rating· NIA 0 Transmitter Connectionj NIA <-tn u.. 

Max Pressl.1'8: NIA z Process Connection. NIA <-C/J < Manufacturer.I N/A ~ Manufacturer. N/A <-

Model. I NIA Model I NIA c,. 

~ -
<-

EJA530A - Guage Pressure Transmitter c. 

E- - 4-20 mA DC with Hart protocol ~ 
B - 145-290psi ~ 
H#- Hastelloy C276 or ASTM N10 276 lbr process connection and dlaptvagm ~ 
7 - 1/Z' NPT male 

C/J 

~ N - Always N 

0 0 - Amays O 
z 

2 - 1/2" NPT Female, 2 electrical comectlons without blind plug 

E- Digital Indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wiiiil stainless steel tag plate 

106 - Pressure leak test 2 MPa (20Kgfcm2) 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

DATA SHEET NO I REV. 
Pressure Instrument PIT-1516 I A 

AECOM. Dlff9rentlal Pressure Una to Atmosphere SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC I APPR. 

NCC AME I 

RLWfF 
P.O 

Project: 
REQ. 

LLW-PIT-1516 
Hookup Drawings: I Loop Wiring Diagrams: E-6177 

TAG NO: 
Spec No 40 9100 Una I Vessel Number. LLW-291.SS150 <-

Asset No: P&ID D-6411 Una ID: 3.07" !Size: 3" Schedule NIA <-

Senice Manufacturar. Yokogawa <-
Treated lnnuent Inlet To P-1503 Description: Model: EJA530AEAH#7N02EUN4T06 <-

Safety aass: NS Quality Assurance Lewi ML-4 <-

<. ,._ 
Hi Pressure Connection· Low Pressure ComecUon Uri ts· <. 

en Fluid: Treated lnftuent Aud: I Atmosphere <. z 
0 Fluid Density @ Operating Tamp 00361 Flud Density@ Operating Temp: NIA lbm/ln3 <. 
I= Viscosity @ Operating Temp: I NIA Viscosity @ Operating Temp: I NIA NIA <-i5 z Pressure Pressure: <. 
0 
{.) Oper. 45 Design 100 H20Tst: I 150 Oper: I NIA Design: NIA H20Tst: NIA pslg <. 

~ Temperature Temperature: <. 

w Min: 32 Normal: 75 Max: I 125 Min I NIA Normal: NIA Max: NIA F <. 

8 % solids NIA % Quality NIA % solklst NIA % Quality: NIA <. 
0:: 
a.. Serllce: NIA Critical· NIA PuisaUng NIA Serllca: I NIA lCritlcal: NIA 1Pulsallng: NIA <. 

Area aassification I NIA Ambient Temperature Requireme NIA <. 

<. 

<. 

Type: 1- NIA 
. 

Voltage 24V de ·~ 

!z 
Fili Aud: I Silicone Oil Power Wiring: Loop lSlgnal Type 4-20mA <. 

w Min Span: I 1.45 psi jMax Span: 29 psi CommLllication Protocc HART lLocallon: Local <. 

~ Diaphragm/Wetted Material: I Hasteiloy C276 Smart: I Yes Indicate: Yes llsolale NIA <. 
w 

VentJDrain LocaUon. NIA Electrical Protection: NIA Temperature Category NIA <. ...... w 
VentJDrain Material· NIA 0:: w Gas Group NIA Enclosure Protection lf'I 6 l1P2: 7 <. 

Process ConnecUon: 1/2" NPT I= Factory Csiibratlon Yes <-

~ Ambient Temperature Compensation· +I- [O 15%span + 0.15%Max] <. 

Characteristic: NIA Calibrated Range. 0.75 psig <-

Length: NIA i1D I NIA ~ O\erR'"1ga. 580 psig Zero El.....tion· NIA <-

Armor. NIA I- Accuracy: +l-0.2% span Gasket Malarial· BUNA <-

i;: I Flll Aud NIA Max Response lime· I NIA ~ Conduit Connection: 112" NPT INACE· NIA <-

~ SG@60°F: I NIA Cspllary Material I NIA Element Connection: none jss Tag: Yes <-

~ Diaphragm: Hi Press· Lew Press Body Max Pressure Rating: 560 pslg <-

{.) Size & Type: NIA NIA Body/Flange Material Cast Aluminum <-
c!1 Thickness: NIA NIA Mounting: I Direct Mount <-

~ ! Material: NIA NIA <. 

~ Flush Ring: NIA NIA <.. 

I 
,__ 

~ Temperature Rating: NIA Type, N/A <. 

i5 Max Temperature: NIA g Material. j NIA <-
...... Pressure Rating: NIA f2 Transmitter Connection NIA <-in Max Pressure: NIA ~ Process Connection. NIA <-en 

Manufacturer. I NIA ::E Manufacturer. NIA <-

Model: I_ NIA Model I NIA <-

~ 
<-

EJA530A - Guage Pressure Transmitter <-
E - 4-20 mA DC with Hart protocol ~ 
A - 1.45-29 psi ~ 
H#- Hasleiloy C276 or ASTM N1 O 276 for procass connection and diaphragm ~ 
7 - 1/2" NPT male 

en 

~ 
N - Afways N 

0 - Always 0 z 
2 - 1/2" NPT Female, 2 electrical connections without blind plug 

'~ Digital indicator with range sattlng switch 

L - SUS316 2" Pipa mounting bracket 

N4 - Wired stainless steel lag plala 

T06 - Pressure leak lest 2 MPa (20KQVcm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

DATA SHEET NO I REV 
Pressure Instrument PIT-1617 I A 

AECOM. Dllferential Presa.Jre Line ID Atmosphere SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. j APPR 

NCC AME I 

RLWTF 
P.O 

Project: 
REQ. 

LLW-PIT-1517 
Hookup Drawings I Loop Wiring Diagrams: E~391 

TAG NO: Spec No 40 9100 Line I Vessel NllTlber. LLW-303-SS150 <-

Assat No: P&ID: o.&411 Line ID: 3.0T' jSlze: 3• Schedule: NIA <-

Senice Menufacturar. Yokogawa <-
Description Treated Eflluent Inlet From P-1503 (OUUet) 

Model: EJA530AEBH#7N02EUN4T06 <-

Safi!ty aass. NS Quality Assurance LIM!l ML-4 <-
- --

<. 

Hi Pressura Connection· Low Pressura Connection Uri ts: ~ 

~Fluid: Treated Emuent Fluid: Atmosphera <. 

S Fluid Density C!I Operating Temp 0,0361 Fluid Density@ Operating Temp: NIA lbm/in3 <. 

5 Viscosity C!I Operating Temp: I NIA Viscosity C!I Operating Temp: I NIA NIA <-
z Press um: Pressure: <-
0 
0 Oper: 45 Design. 100 H20Tst· j 150 Oper NIA jDeslgn: NIA H20Tst: NIA psig <. 

en Temperature Temperature: <-en 
w Min: 32 Normal: 75 Max: I 125 Min. NIA jNormal: NIA Max: NIA F <-8 % soids NIA % Quatity. NIA % solids NIA %Quality: NIA <-
0:: 
0. ' Ser.ice: NIA Crlticai NIA Pulsating· NIA Sel\ice NIA lCrltical: NIA Pu sating: NIA <-

Area aassification I NIA Ambient Temperature Requireme NIA <-
>--

<-

<-

Type: I NIA 
>--

j Voltage: 24V de <-

I-
Fill Fluid. I Silicone Oil Power Wiring Loop lSlgnai Type: 4-20mA <-

z Min Span: I 145psl !Max Span: 290 psi Communication Protoc1 HART lLocation: Local <;.. w 
::::: Diaptvagm/Wetted Material. I Hastelloy C276 Smart· I Yes Indicate: Yes llsolate: NIA <;.. 

w 
Vent/Drain Location: Electrical Protection: lTempemture Category: ....J NIA NIA NIA <-w 
Vent/Drain Material NIA 0:: Gas Group. NIA Endosure Protection lpt 6 l1P2: 7 <-

Process Connection 112" NPT ~ Factorv Cal ibration: Yes <-

~ Ambient Temperalure Compensation: +/- (0.15%span + 0.15%Max] <. 

en Characteristic I NIA Calibrated Range: 0-75 psig <. 

Length: NIA l1D· I NIA ~ o.er Range I 580 psig Zero Ele1Stion: NIA <. 

Armor. NIA I- Accuracy I +l-0.2% span Gasket Malarial: BUNA <. 

~l Fiii Fluid NIA Max Response Time I NIA Conduit Connection: 112" NPT !NACE: NIA <. 

~ SGC!ISO'F. j NIA Capllary Material: I NIA Element Comection: none jss Tag: Yes <. 

a: Diaptvagm Hi Press. Low Press: Body Max Pressure Rating: 580 pslg <. 

< 
0 Size & Type: NIA NIA Body/Flange Material: Cast Aluminum <. 

oa Thickness: NIA NIA MDU'lting: Direct Mot.rlt <. 

~ Material: NIA NIA ~ 

J: Flush Ring: NIA NIA <. 

0. Temperature Rating: NIA Type: I NIA ~ < 
5 Max Temperature NIA 9 Matertal: j NIA c 
....J Pressure Rating. NIA ~ Transmitter Comection NIA <-U) 

Max Pressure NIA z Process Connection NIA <. en 
~ Manufacturar.j NIA Manufacturer: I NIA <-

Model: j NIA Model' I NIA <-

~ 
<-

EJA530A - Guage Pressure Transmitter <. 

E - 4-20 mA DC with Hart protocol - ~ 

B - 14.5 - 290 psi ~ 
H# - Hastelloy C276 or ASTM N10 276 lor process connection and diaphragm ~ 
7- - 112" NPT male en 

w N - Always N 

b O - Always O 
z 

2 - 112" NPT Female. 2 electrical connections without blind plug 

E - Digital indicalor with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

T06 - Pressure leak test 2 MP a (20Kgf/cm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

Pressure Instrument 
DATA SHEET NO. I REV 

PIT-1703 I A 

AECOM. Dlllerenllal Pressure Line to Atmosphere SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 
RLWTF 

P.O. 
Project: 

REQ. 

LLW-PIT -1703 
Hookup Drawings: I Loop Wiring Diagrams: E-6177 

TAG NO: 
Spec No 40 9100 Line I Vessel Number. LLW.J14-SS 150 <-

Assat No: P&ID: D-6012 Line ID: 1.61" !Size: 1.5" Schedule: NIA <-

Sel'lice Manufacturer. Yol<ogawa <-
Reacted lnnuent Inlet To P-1701 Description Model: EJA530AEAH#7N02EUN411l6 <-

Safety Class NS Quality Assurance Lewi ML-4 <-

<. -Hi Pressure Connection: Low Pressure Connection Units <. 

en Fl lid. Reacted lnnuent Fluid: Atmosphere <. z 
0 Fil.id Density @ Operating Temp: 0.0361 Fluid Density@ Operating Temp: NIA lbmfln3 <. 

E Viscosity @ Operating Temp: I NIA Vlsaisity @ Operating Temp: I NIA NIA <. 0 z Pressure: Pressure: <. 
0 o . Oper; 45 Design: 100 H20Tst I 150 Oper NIA Design: NIA H20Tst: NIA pslg <-
en Temperature: Temperature: <-en 
~Min: 32 Nolmal: 75 Max: I 125 Min: NIA Normal: NIA Max: NIA F <-

~ %solids NIA % Quality: NIA % solids NIA %Quality: NIA <. 

a. 1 Sel'lice: NIA Critical: NIA Pulsating: NIA Sel'lice: NIA Critical: NIA Pulsating: NIA <. 

Area Classification I NIA Ambient Temperature Requireme NIA <. 

-

Type. NIA 

I-
Fiii Fluid. I Silicone Oil 

z Min Span- I 1.45 psi jMaxSpan: 29psl w 
:2 Diaphragm/Wetted Matelfai. I Hastelloy C276 
w 

Vent/Dmln Location ....I NIA w 
Vent/Dmln Material: NIA a: 
Process Connection· 112" NPT ~ 

SE en 
Length· NIA 110: I NIA ~ Armor NIA 

~ I Fiii Fluid NIA Max Response lime: I NIA 
~ SG@60°F. ( NIA capllary Material: I NIA 
O::: Diaphragm· HI Press Low Press: 

(3 Size & Type: NIA NIA 
o!! 1 Thickness: NIA NIA 
:2 • Material: NIA NIA 
~ Flush Ring: NIA NIA 
~ Temperature Rating: NIA 
Ci Max Temperature: NIA 9 
~ Pressure Rating. NIA f2 
u) • Max Pressure. NIA ~ 

Manufacturer.I NIA :2 
Model: NIA 

-
EJA530A. Guage Pressure Transmitter 

E - 4-20 mA DC with Hart protocol 

A - 1.45. 29 psi 

1-1#- Hestelloy C276 or ASTM N10 276 for process connection and diaphragm 

7 - 112" NPT mare 
en 
~ N - Always N 

0 0 - Always 0 
z 

2 - 112" NPT Female, 2 electrical comections without blind plug 

E - Digital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

11l6 - Pressure leak test 2 MP a (20Kgt'cm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-

- ~ 
-

<. 

Voltage: ,- 24Vdc <-

Power Wiring: Loop lSlgnal Type: 4-20mA <-

Communication Protoc HART lLocatlon: Local <-

Smart: I Yes Indicate: Yes Isolate: NIA <. 

Electrical Protection: NIA lTemperature category; NIA <-

Gas Group: NIA Enclosure Protection lf'1 6 l1P2: 7 <-

Factory calibration: Yes c.. 

Ambient Temperature Compensation: +/. [0.15%span + 0.15%Max] c. 

Characteristic NIA Calibrated Range: ().75 pslg c.. 

Cher Range: 580 pslg Zaro Ele1Stlon: NIA <. 

Accuracy: +1--0.2% span Gasket Material: BUNA " 
Conduit Connection: 112" NPT (NACE: NIA <. 

Element Connection: none (SS Tag: Yes <. 

Body Max Pressure Rating: 580 pslg <. 

Body/Flange Material: cast Aluminum " 
Mounting I Direct Mount " -<. 

c 
Type I NIA ---;: 
Material: ! NIA <. 

Transmitter Connectionj NIA <-

Process Connection: NIA <-

Manufacturer. NIA <-

Model· I NIA c.. 

<--
<. 

<-....__ 
<-

'<: ....__ 
<-....__ 
<. ....__ 
<-....__ 
<-....__ 
<-- <-

~ 
~ 
'-.:: 

- - -
16-Na....1: c 

Primary Process Measurement Devices 
40 9100-128 (Att. 1) 
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Attachment 1 

DATA SHEET NO. I REV 
Pressure Instrument PJT-1704 I A 

A:COM. Dllrarantlal Praaura Una to Atmosphere SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D p ROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

LLW-PIT -1704 
Hookup Drawings: I Loop Wiring Diagrams: E-0305 

TAG NO: Spec No 40 9100 Line I Vessel Number. LLW-153-SS150 <-

Asset No: P&ID: D.Q024 Line ID: 0.61" (Size: o.s· Schedule: NIA <-

Marufacturer. <-Ser.Ice Yokogawa 
Description MlaoFlltar S!tJdge from P-1709 to Sludge Thickening Tank TK-1702 

Model: EJA530AEBH#7N02EIJN4TD6 <-

Safety aass. NS Quality Assurance Lewi ML-4 <-

<-- -Hi Pressure Connection. Law Pressure Connection Untts: <.: 
U) Fluld· MlcroFllter Sludge Flud: Atmosphere <-z 
0 Fluid Density C!I Operating Temp 0.0361 Flud Density@ Oparating Temp: NIA lbmfln3 <-
I= 

Viscosity C!I Operating Tamp. I NIA Viscosity C!I Operating Temp: I NIA NIA <. 0 z Pressure. Pressure: <-
0 
0 Oper 45 Design. 100 H20Tst:( 150 Oper. NIA Design: NIA H20Tst: NIA pslg <-

~ Temperature: Temperature: <-
w Min: 32 Normal: 75 Max: I 125 Min NIA Normal: NIA Max: NIA F <-8 % solids NIA %Quality. NIA % solids NIA % Quality: NIA <. 
ix: 
ll. Senice. NIA Crttfcal· NIA Pulsating: NIA Senica NIA Critical: NIA Pulsating: NIA <-

Area aesslficatlon. I NIA Ambient Temparature Requireme NIA <-- -<-

<-

I I -Type· NIA Voltage 24Vdc <-

I-
Fifi Fluid I Silicone Oil PawarWiringj Loop lSlgnal Type: 4-20mA <-

z Min Span. I 14 5 psi I Max Span· 290 psi Communication Protoo HART lLocatlon: Local <-w 
::E Diaphragm/Wetted Material: I Hastelloy C276 Smart. I Yes Indicate: Yes lisoiate: NIA <-w 

lTemperetlW Category: .:.J Vent/Drain Location· NIA Electrical Protection: NIA NIA <-w 
VenUDraln Material · NIA ix: 

w 
Gas Group: NIA Erx:losll'9 Protection lpt 6 IP2: 7 <. 

Process Connection: 1/2'' NPT I= Factory Calibration: Yes <-

5E Ambient Temperature Compensation: +/- (0.15%span + 0.15%Max] <. 

~ Characteristic· NIA Calibrated Range: 0-75 psig <. 

Leng1h NIA l1D NIA ~ 0....rRange: 580 pslg Zero Ele1<1tion: NIA <. 

AllTlor. NIA I- Accuracy. +/--0.2% span Gaskat Material: BUNA <. 
>- Fiii Fluid· Max Response lime: I Conduit Connection: 112" NPT (NACE: NIA <. ix: NIA NIA 

~ SGC!l60°F: I NIA Capllary Material I NIA Element Connection: none (SS Tag: Yes <. 

a: Diaphragm: Hi Press: Law Press: Body Max Pressll'9 Rating: 580 pslg <. 

() Size & Type: NIA NIA Body/Flange Material: Cast Al..nlnum < 

all Thickness: NIA NIA Mounting: I Direct Mount <. 

~ Material: NIA NIA <. 

J: Flush Ring: NIA NIA <. 

ll. Tarnperetll'9 Rating: NIA Type I NIA ~ <( 

0 Max Temperature: NIA g Material.I NIA <. 

...J Pressure Rating: NIA f2 Transmttter Connection NIA c. 

L5 Max Pressure: NIA z Process Connection. NIA <. U) 

~ Marufactll'9r.j NIA Manufacturer NIA c. 

Model: I_ NIA Model I NIA <. 

~ 
<-

EJA530A - Gu age Pressll'9 Transm liter <. 

g--:--4-20 mA DC with Hart protocol 
1--

<-

B - 14.5 - 290 psi 
1--

<. 

H# - Hastelloy C276 or ASTM N10 276 tlr process connection and diaphragm 
,_ 

<-

'f': 112" NPT male 
U) 
w N - Amays N 
I-
0 o - Always O 
z 

2 - 112" NPT Female, 2 electrical connections without blind plug 

E - Digital indicator with range selllng switch 
["':' SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

Tll6 - Pressure leak test 2 MP a (20K~cm2) 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

,_ 
<-

1--
<-

1--

<-
1--

<--<-

-...:: -<--<-

1S.Nw-12 <.. -

Primary Process Measurement Devices 
40 9100-129 (Att. 1) 
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Attachment 1 

PIT-1712 I A Pressure Instrument 
Dllferentlal PreSSlre Uno to Atmosphere SHEET OF 

DA TA SHEET NO. I REV. 

DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC I APPR. 

NCC AME I 
P.O. 

RLWTF Project: 
REQ. 

<-
I Hookup Drawings: Loop Wiling Diagrams: 

LLW-PIT -1712 TAG NO: 
E.a318 

U.W-1SS.SS150 Spec No 40 9100 Une I Vessel Number. 

Asset No· P&ID: 0.0025 Une ID: 0.61" !Size: 0.5" Schedije: NIA <-

<-Manufacturer. Yokoge.va Ser.ice 
Description: Thickened Sludge from P-1702 to The Rotary Press 

Model: EJA530AEBH#7N02EUN4T06 <-

Safety aass· NS Quality AssLn1nce LB\el ML-4 <-

<. 

Hi Pressure Comection: Low Pressure Connection Units: ~ 
~ Fluid: Thickened Sludge Fluid Atmosphera c. 

~ ~F~lu_ld_0e..,....ns_1_1y~@_Ope_ra_ti~·n_g_1i_em_p_:_-.-~ ____ o_.0_36_1 ____ ~F_1u_ld_Den..,...._•ily,.....,,@_Ope_~ra-ti~ng-T_e_m_p_:_..,....~---.,,-Nl-A ___ -+-lbm-,.,.l_ln_3t-'~ 
0 _V_is_cos_il_Y_@_Ope_ra_ll_ng_Te_m_p_: _.,,-~l ______ Nl_A _____ ~V_is_co_s_tt_y_@_O_pe_ra_ti_·ng_Te_m_p_: __ ~l _____ N_IA ____ ~_N_IA_t-'~ 
Z Pressure: Pressure: c. 
o~~--.~~~--.~.,.-...,..~---~-.-__,,,.--r-~~~~-;-,~~~~~~..-~--,~....,,.,,....--, __ ,........ ....... ~~~-.-~~+--t 
O Oper. 45 Design: 100 H20Tst: I 150 Oper NIA Design: NIA H20Tst: NIA pslg <
~ :~~~~---~----Te~m-peral--Llll-:~--~-----+---~---~--~T~em-pe_ra_t_ure~: --~---~---+-,-t 

W ~M-l-~-.....---3~2---rNo-rm-a-l:.....---7~5---,.M-ax-:-.--l--1-2-5--+M-1-n:--.---Nl~A-__,.N~o-rm-al-:.---Nl-A---.-M-ax-:-.---N~/A---r--F-+-,-t 

@ % solids NIA % Quality: NIA % solids NIA % Quality: N/A c. 
D.. rs-....,-.c-e~: 1---Nl-A---..Cri-tl-ca-l:-+--Nl-A--+P-u-ls-a-tlng_: __,.---N-/A--+S-eMC-.-.~: 1---Nl-A--~lCri-.tica-l:-+--Nl-A--.t~Pu-ls-a-tin_g_:-.----NJl-A---,r-,-t 

Area aassification I NIA Ambient Temperatura Requireme NIA <-

<. 

Type: I I 
.,.._ 

NIA Voltage: 24V de <-

Fill Fluid: I Silicone Oil Power Winngf Loop lSignal Type· 4-20mA <-

~ _M_l_n_S_pa_n:_· ~1 ___ 1_4_5_p ... si __ Jl_,M_ax_ Sp_a_n_: ~---"2'-90'-'ps'-'-1 ---1 Communication Protoc1 HART lLocation Local <-
115 Dlaplnlgm/Wetted Material · I Hastelloy C276 Smart I Yes Indicate: Yes llsolate NIA <-

m _v_an_U_Dra_ i_n _Loc_ at_io_n_: -+-------Nl_ A ______ --1 Electrical Protection: NIA lTemperature Category NIA <-
NIA 0:: Gas Group: NIA Enclosure Protection lpt 6 liP2 7 " VanUDraln Material' 

_P_roca_ s_s_Con--nec- tio-n- +-------11_Z'_ N-PT----- - -1 ~ Factorv Calibration Yes <. 

;jj Ambient Temperature Compensation: +I- [O 15%span + o 15%MaxJ c. z Characteristic: NIA Calibrated Range 0-75 psig <. 

·~~-+-~~---'""'-~~~'--' l~~-'-'""'--~-~--lg ~~~~-+-~~~_.,1---~~~-+-~-N-IA~-+-,<.~ ~ength. NIA ID· NIA Oler Range· 580 pslg Zero Ele1<1tlon: -
Armor NIA Accuracy: +l--0.2% span Gasket Material BUNA 

~ Fm Fluid: NIA Max Response lime. I NIA Condi.it Connection: 1/Z' NPT !NACE. NIA c. 

:::J SG (!160 'F: I NIA Capllary Material: I NIA Element Comection: none !SS Tag Yes c. 

~ Diaphragm: HI Press: Low Press: Body Max Pressure Rating: 580 pslg c. 
O _S_iz_e_&_l'_y-pe- :---+----N-IA----1 NIA Body/Flange Material: Cast Aluminum c. 

a!! Thickness· NIA NIA Mounting: Direct Mount .o 

~ Material NIA ._ ___ N_..IA'----+----------""'"'"-------------+---<-~ 
:J: Flush Ring· NIA NIA _ _.:: 
~ Temperature Rat ing NIA Type I NIA <-

15 Max Temperature· NIA 9 Material: I NIA 
~ _P_re_ss_u_re-'-Ra-ti-.ng-:--+------ --'Nl""A;.;... ______ -1 fr Transmitter Connectionj 

C/l Max Pressure: NIA Z Process Connection: 

NIA 

NIA 

NIA 

en 

_M_a_n_ufa_ci_urar.~:l __ _._ ______ Nl_A-"'.;..:..------~~ Manutacrurer. 

Model: I NIA Model: I 

EJA530A - Guage Pressure Transmitter 

E - 4-20 mA DC with Hart protocol 

B 145-290psi 

H# - Hastelloy C276 or ASTM N10 276 for procass connection and diaphragm 

''/ • 112" NPT male 

!!:! N • Always N 

0 0 • Atways 0 

z 2 • 1/Z' NPT Female, 2 electrical connections withOIJI blind plug 

'~igital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel lag plate 

T06 - Pressure leak test 2 MPa (20Kgf/cm2) 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

DA TA SHEET NO. I REV 
Pressure Instrument PIT-1715 I A 

AECOM. D1tre111ntial P111asu111 Une to Atmoophe111 SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

LLW-PIT-1715 
Hookup Dre'Mngs: I Loop Wiring Diagrams: E-6319 

TAG NO: 
Spec No 409100 Line I Vessel Number. LLW-01S.SS150 <-

Asset No: P&ID: 0-6025 Line ID: 0.6Z' JSize: 0.S' Schedule: NIA <-

SeNce Manufacti.rer. Yokogawa <-
Description: 

Thickened Sludge lrjet To P-1702 
Model: EJA530AEAH#7N02ELJN4T06 <-

Safety Class: NS Quality Assl.lllllce Lewi ML-4 <-

<. ,__ 
HI Pressure Connection: Low Pressure Connection Units: <. 

~Fluid: Thickened Sludge Fluid: Atmosphere <. 

Q Fluid Density C!I Operating Temp: 0.0361 Fluid DensltyC!J Operating Temp: N/A Jbm/Jn3 <. 

~ Viscosity C!I Operating Temp: I N/A Viscosity C!I Operating Temp: I NIA N/A <. 

z Pressure: Pressure: <. 
0 
O JOper. 45 Design: 100 H20Tst I 150 Oper. N/A I Design: N/A H20Tst: N/A psig <. 

en Temperature: Temperature: <-en 
w Min: 32 Normal: 75 Max: I 125 Min: N/A I Normal: NIA Max: NIA F <-8 % solids NIA % Quality: NIA % solids NIA % Quality: NIA c. c:: 
a. Ser.Ice: NIA Critlcal: NIA PLisating: N/A Ser.ice: N/A lCritlcal: NIA PLisaUng: NIA <-

Area Classification. I NIA Amblent Temperature Requireme NIA <-

!Type I NIA 

!z 
Fill Fluid I Silicone Oil 

w Min Span I 1.45 psi jMax Span: 29 psi 

~ Diaphragm/Wetted Material I Hastelloy C276 
w 
....J VenUDrein Locauoo· NIA w 

VenUDrein Material ' NIA a: 
Process Comettlon- 112" NPT ~ ,_ 

~ 
en 
z 

Length. NIA 110- I NIA ~ Ann or. NIA >- FHI Fluid Max Response Time I c:: N/A NIA 
:5 SG@SO'F. I NIA Capllary Material: I NIA ....J 

~ 
Diaphragm: HI Press Low Press 

Size& Type: NIA NIA 
ell Thickness: NIA NIA 

~ Material: NIA NIA 
Flush Ring: NIA NIA J: a. Temperature Rating. NIA <( 

l5 Max Temperature: NIA 0 
....J 

....J Pressure Rating: NIA f2 15 Max PreSSU111'. NIA z en 
~ Manufacturer. I N/A 

Model: NIA 

EJA530A - Guage Pressure Transmitter 

E - 4-20 mA DC with Hart protocol 

A - 1.45°729 pS; 

H#- Hastelloy C276 or ASTM N10 276 for process connection and diaphragm 

7 - 1/2'' NPT male 
en 
w N - Always N 
I= 
0 0 - >.Mays O 
z 

2 - 112" NPT Female, 2 electrical comettions without blind plug 

E - Digital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

T06 - Pressure leek test 2 M Pa (20Kgflcm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-<. 

c. 

Voltage 24Vdc ~ 
Power Wiring· Loop Slgnel Type: 4-20mA <-

Commurication Protocc HART Locatloo: Local <-

Smart I Yas Indicate: Yes Isolate: NIA <-

Electrical Protection: NIA lTemperature Category: NIA <-

Gas Group NIA Encloslll! Protettlon 1f1 6 IP2: 7 " 
Factory Calibration: Yes <. 

Ambient Temperature Compensation: +/-[0.15%span + 0.15%Max] <. 

Cllaractelistic I NIA Caliblllted Range: (}.75 pslg <. 

OwrRange: I 580 pslg Zero Ele\Q!Jon: NIA <. 

Accl.f8Cy: I +/-0.2% span Gasket Material: BUNA <. 

Conduit Connectioo: 112" NPT INACE: NIA <. 

Element Connection: none 1ss Tag: Yes <. 

Body Max Pressure Rating: 580 pslg <. 

Body/Flange Material: Cast A11111inum <. 

I Mounting I Direct Mount <. 

<. 

- <. 

Type I NIA ~ 
Material: I NIA <. 

Transmitter Connectioo NIA <-

Process Connection NIA <. 

Manufacturer. I N/A <. 

Model· I NIA <. 

~ 
-

<-

~ 
~ 
~ 
~ 
~ 
~ ,__ 

<. ,__ 
<-

~ -<-,__ 
<. 

16-NDY-1• c. 

Primary Process Measurement Devices 
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Attachment I 

DA TA SHEET NO. I REV 
Pressure Instrument PIT-1720 I A 

AECOM. Dllferanllal P111ssu111 Una to Abno1phe111 SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 
Project: RLWTF 

P.O. 

REQ. 

LLW-PIT-1720 
Hookup llrav.ings: I Loop Wiring Diagrams: E-6330 

TAG NO: 
Spec No 40 9100 Line I Vessel Number. LLW-17S.SS150 <-

Asset No: P&ID: 0-6027 Line ID: 1.07" !Size: 1" Schedule NIA <-

Senice Mamlacttnr. Yokogawa <-
Description: Thickener Decenl from P-1703 to Recycle 

Model: EJA530AEBH#7N02EIJN4T06 <-

Safety aass: NS Quality Assl.fllnce Le\81 ML-4 <-

' ...._ 
HI Pressure Connection: Low Pressure Connection Units: <. 

UJ Fluid: Sludge Thickener Decant Fluid: I Atmosphere <. z 
0 Fluid Density @ Operating Temp: 0.0361 Fluid Density@ Operating Temp: NIA itxn/in3 <. 

§ Viscostty @ Operating Temp: I NIA Viscosity @ Operating Temp: I NIA NIA <. 

5' Pll!ssure: Pressull!: .. 
0 Oper. 45 Design: 100 H20Tst: I 150 Oper. I NIA Design: NIA H20Tst: NIA psig <. 

~ Temperature: Temperature: <. 

w Min: 32 Nonn .. : 75 Max: I 125 Min: I NIA Nonnal: NIA Max: N/A F <. 8 % sollds NIA %Qualfty: NIA % soildsj NIA %Qualfty: NIA " a:: 
a. Sen.ice: NIA Crttlcal: NIA PusaUng: NIA SOMCO'. I NIA Critical: NIA PusaUng: NIA " I Area Oassiication I NIA Ambient Temperature Requlrame NIA .. 

Type: NIA " 

!z 
Fill Fluid· I Silicone Oil 

w Min Span: I 14.5 psi jMax Span: 290 psi 
:E Diaphragm/Wetted Material·! Hastelloy C276 

~ VenVllrain Location. NIA 

I VenVllraln Material ' NIA a:: 
Process Connection: 1/2" NPT ~ 

~ 
UJ 
z 

Length NIA 110- I NIA ~ Ann or. NIA >- Fili Fluid Max Response lime· I a:: NIA NIA 
:5 SG@60'F: I NIA Capilary Material: I NIA ...J 

~ 
Diaphragm Hi Press. Low Press. 

Size & Type: NIA NIA 
oil Thickness: NIA NIA 
:E Material: 
~ 

NIA NIA 
Flush Ring: NIA NIA J: a. Temperature Rating: NIA < 

Ci Max Temperatwe: NIA 0 
...J 

...J Pressure Rating: NIA f2 us Max Pressi.re: NIA z UJ 

~ Mam.lacturer.I NIA 
Model: NIA 

EJA530A - Guage Pressure Transmitter 

E • 4-20 mA DC v.ith Hart protocol 

B . 14.5 - 290 psi 

H#- Hastelloy C276 or ASTM N10 276 for process connection and diaptvllgm 

7 . 112" NPTmale 
UJ 

~ N • Always N 

0 0 • /WitrjS 0 
z 2 • 1/2" NPT Female, 2 electrical comections without blind plug 

E • Digftal indicator v.ith range setting sv.itch 
L. SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

T06 • Pressure leak test 2 MPa (20Kgfcm2) 
. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

~ 

" 
Voltage: 1- 24Vdc <. 

Power Wiring Loop Signal Type: 4-20mA <. 

Communication Prot0« HART Location: Local <. 

Smart. I Yes Indicate: Yes Isolate: NIA <. 

Electrical Protection: NIA Temperature Category: NIA <. 

Gas Group NIA Enclosure Protection lfl 6 IP2: 7 <. 

Factory Calibration: Yes <. 

Ambient Temperature Compensation: +/. (0.1 5%span + 0.15%Max] ' 
Characteristic: NIA Calibrated Range: CHS psig <. 

Owr Range sea psig Zero ElelBtion: NIA c 

Accuracy: +/--0.2% span Gasket Material: BUNA ' 
Conduit Connection: 1/2" NPT !NACE: NIA <. 

Element Connection: none jss Tag: Yes <. 

Body Max Pll!SSUre Rating: 580 psig .. 
Body/Flange Material: Cast Aluminum <. 

Mounting· Direct Mount <. - ~ 
- . 

" 
Type· I NIA ~ 
Material:j NIA <. 

Transmitter Connection NIA <. 

Process Connection: NIA <. 

Manufacturer. NIA <. 

Model I NIA <. 

<. 

<. 

<. 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

16-Nolf.1l <. 

Primary Process Measurement Devices 
40 9100-132 (Att. 1) 
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Attachment 1 

DATA SHEET NO. I REV. 
Pressure Instrument 

DttrerenUal PreS8Ure Line to Atmosphere 
PIT-1725 I A 

SHEET OF DATE 
NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR 

NCC AME I 
P.O. 

RLWTF Project: 
REQ. 

I Hookup Drawings: Loop Wiring Diagrams: E-6342 
LLW-PIT-1725 TAG NO: 

Spec No 40 9100 Line I Vessel Number. LLW-191-SS150 

Asset No: P&ID: ~28 Line ID: 0.62" !Size: 0.5" Schedule NIA <-

Yokogawa Manufacturer. Ser.Ace 
Description· LLW Evaporator Feed tom ll<-1705 to the EIBporators 

<-

EJA530AEBH#7N02EUN4T06 Model: <-

Safety Class NS Quality Assurance Lewi ML-4 <-

< -Hi Pressure Connection: Low Pressure Connection Units· < 

~ Fluid EIBporator Feed Fluid I Atmosphere 

Fluid Density@ Operating Temp: < Q I Fluid Density @ Operating Temp: 

~ Viscosity @ Operating Temp: I I ' Viscosity @ Operating Temp: 

NIA 

NIA 

lbmfln3 

NIA 

0.0361 

N/A 

Z Pressure: Pressure: <. 
0 "---~---~--~---~--...------+--...-----.---~---~-~---~---+--1 
(..) Oper 45 Design: I 100 H20Tst: I 150 Oper. I NIA Design: N/A H20Tst: N/A pslg <. 

~ Temperature: Temperature: <-
W ~M-i-n-~--32--~No-nn-al-:~ j-7-5-~-M-ax:--~,--,2-5---+-M-ln:-.-~,-Nl-A--~N-onn_a_l:...--N-/-A-~M-ax_:_....,..... __ N/-A-~-F--+--1, 

8 % ~Ids NIA j% Quality: NIA % solldsj NIA % Quality: NIA <-
0:: ...,,.--.,--f-....,.,.,-"""T.,..,-,,.....,--+--.,.,,.,.--+::,-,-..,,---,.--.,..,,---+::,....-,,...-+---.,..,,..,--~,..,..-..,...if---.,.,,.,.;....-.l~---c---ir---_,...,.,.--,.._-f a.. Ser.Ace. NIA Critical: I NIA Pulsating: NIA Ser.lee I NIA lCritlcal: NIA Pulsating: NIA <. 

I NIA Ambiert Temperature Requlreme NIA <-

~ 
Area aasslficetlon: 

Type: I N/A Voltage: I 24V de <-

1- Fill Fluid: I Silicone Oil Power Wiring: Loop Signal Type: 4-20mA ' 

~ Min Span. I 14.5 psi I Max Span: 290 psi Communication Protocc HART lLocatlon: Local <-

iii Diaphragm/Wetted Material:( Hastelloy C276 Smart: I Yes Indicate: Yes llsolate: NIA ' 

uJ Vent/Drain Location. NIA Electrical Protection: NIA lTemperatum Category: NIA ' 

I Vent/Drain Material. NIA 0:: Gas Group: NIA Enclosure Protection IP( 6 l 1P2: 7 <-

1--------+----------------i !J.1 -'--'~"-''-="-=~--'----.....----~"-s-------r--f' Process Connection: 112" NPT J:: _!'actorv Calibration: -

~ Ambient Temperature Compensation: +/- [0.15%span + 0.15%Max] "' 
~~~~~~~~~~~~~------~~~~-1w~~~-'-......... ~-'-~~w-~~~--..~~~~-+--1 

~ Characteristic NIA CaDbraled Range: C).75 psig ~ 

Length: NIA I 1D: NIA 0:: O\Br Range: 580 psig Zero Ele1BUon: NIA -
_Ann ___ o_r.-1--------"'-;..;...----N~IA_...._ _______ ;.;;.;..'-------ll--A-cc-u-ra-c-y:._.._.-+._.+l-~-.2-%---sp_a_n--+-G-es-k-et_M_a-ta-n-·a-l:-+---BU-NA---+-,-t 

~ Fiii Fluid NIA !Max Response Time: I NIA Conduit Connection: 1/2" NPT (NACE: NIA <-

::J SG@ 60 'F-1 NIA ICapllmy Material: I NIA Element Connection: none (SS Tag: Yes c:; 

O: Diaphragm: HI Pmss: Low Press: Body Max Pressure Rating: 580 pslg <-

() 4 Size & Type: NIA NIA I Body/Flange Material: Cast Aluminum <-

o!I Thickness: NIA NIA Mounting: I -----------------Di- ·re- ct-Mount <-

~ Material: NIA 1----'-'Nl"-A"'-----~-----------------------------------------------------------+-:-f ~ Flush Ring: NIA NIA -
~• Temperature Rating: NIA Type· I NIA ~ 
Ci • Max Temperature. NIA g Material. I NIA <-

~ Press1n Rating NIA f2 Transmitter Connectionj NIA <-
C/l Max Pressure: NIA ~ _P_roce_s_s_Con----nec---tio_n:_· --1--------------Nl-AN_l_A-------+-:-f 

Manufacturer.( NIA ""' Mam.tacturer -,...---,,...-...._ _______ ,...-_________________________ -i I , 
Model NIA Model NIA -

CJ) 

EJA530A - Guage Pmssure Transmitter 

E - 4-20 mA DC with Hart protocol 

B - 145-290psi 

H# - Hastelloy C276 or ASTM NIO 276 for process connection and diaphragm 

7 - 1/2" NPT male 

j:!! N - Always N 

O O - Always o 

Z 2 - 1/2" NPT Female, 2 electrical comections without blind plug 

E - Digital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

lU6'- Prassure leak test 2 MP a (20KQUcm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

' 

Primary Process Measurement Devices 
40 9100-133 (Att. 1) 
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Attachment 1 

DA TA SHEET NO. I REV 
Pressure Instrument PIT-1725 I A 

A:COM. DllJerenllal Pre11SUre Una to Abnosphere 
SHEET OF DAlE 

NO. BY DAlE REVISION 1 1 1-17-13 

BY CHK'D PROC.! APPR 

NCC AME I 
RLWTF 

P.O. 
Project: 

REQ. 

LLW-PIT-1732 
Hookup Drawings: I Loop Wiring Diagrams: E-6367 

TAG NO: 
Spec No 40 9100 Line I Vessel Number. LLW-397.SS150 <-

Asset No: P&ID: ~30 Line ID: 1.07" j Slze: 1" Schedule: NIA <-

S&Nce Manufacturer. Yokogawa <-
Description 

LLW Ewporator Condensate from TK-1706 
Model: EJA530AEBH#7N<l2EUN4T06 <-

Safety Class. NS Quality Assurance Lewi ML-4 <-

<-.- -HI Pressura Connection: Low Prassura Connection Units· < 
en Fluid: Ewporator Condensate Fluid: I Atmosphere <-z 
0 Fluid Density C!l Operating Temp: 0.0361 Fluid Density@ Operating Temp: NIA lbmfln3 <-
!;;:: 

Viscosity C!l Operating Temp: I NIA Viscosity C!l Operating Temp: I NIA NIA <-iS z Pressure: Pressll'I!: <-0 
0 Oper: 45 Design: 100 H20Tst: I 150 Oper. I NIA Design: NIA H20Tst NIA psig ' en Temperature: Temperature: ' en w Min: 32 Normal: 75 Max: I 125 Min: I NIA Normal: NIA Max: NIA F <. 

8 % solids NIA % Quality: NIA % sollds j NIA % Quality: NIA ' a: 
0... SenAce: NIA Critical: NIA Pulsating: NIA Ser.Ace: I NIA Critical: NIA Pulsating: NIA <-

Area Classification. I NIA Ambient Temperature Requireme NIA <. 

Type: NIA 

!z 
Fill Fluid I Silicone 011 

w Min Span : I 14 5 psi (Max Span: 290 psi 

::E Diaphragm/Wetted Material I Hastelloy C276 

~ VenUOraln Location NIA w 
VenUDrain Material NIA a: 

w 
Process Connection 1/2" NPT I= 

~ 
Length• NIA lro: I NIA ~ Armor. NIA 

ir Fifi Fluid NIA Max Response llme: I N/A 
~ SG C!J 60 'F: I NIA Capllary Material: I NIA ...J 

0... Diaphragm: Hi Press: Low Press: 
<( 

Size & Type: 0 NIA NIA 
ca Thickness: NIA NIA 
::E Material: NIA NIA 
~ Flush Ring: NIA NIA :r 
0... Temperature Rating. NIA ~ 
Cl Max Temperature: NIA 9 
...J Pressl.fe Rating: NIA ~ L5 Max Pressure: NIA z en <( 

Manufacturer. ( NIA ::E 
Model: I NIA 

EJA530A - Guage Pressl.fe Transmitter 

E - 4-20 mA DC with Hart protocol 

B - 14.5 - 290 psi 
fl H#- Hastelloy C276 or ASTM N10 276 for process connection and diaphragm 

7 - 112" NPTmale en w N - Always N 

b 0 - Always 0 
z 

2 - 112" NPT Female, 2 electrical connections without blind plug 

E - Digital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

TOS 7°Prassure leak test 2 MPa (20Kgtlcm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

>--;: 
<--Voltage: 24V de <-

Power Wiring: Loop lSlgnal Type 4-20mA <. 

Communication Protoc HART lLocatlon: Local <-

Smart. I Yes Indicate· Yes Isolate N/A <-

Electrical Protection. NIA lTemperatura Category. NIA <. 

Gas Group NIA Enciosll'I! Protection lpt 6 l1P2: 7 <. 

Fadorv Calibtatlon: Yes <. 

Ambient Temperalura Compensation. +/- (0.15%span + O 15%Max] <. 

Characteristic NIA Calibrated Range: 0.75 psig <. 

CM!r Range: 580 psig Zero Elevation NIA c. 

Accuracy +l-0.2% span Gasket Material. BUNA c.. 

Conduit Connection: 1/2" NPT INACE: NIA c.. 

Element Connection: none jss Tag: Yes ' 
Body Max Pressure Rating· 580 psig ' 
Body/Flange Material: Casi Aluminum ' 
Mounting· l Direct Mount ' 

' 
<-

Type: I N/A c. 

Material: ( NIA c. 

Transmitter Connection NIA c. 

Process Connection NIA c. 

Manufacturer NIA ' 
Model I NIA c. 

~ 

' -
c. 

~ - c. -
<. -<. 

>--;: 
>--;: -c. -c. -<-
1--

c. 
1--

<. 

16-Nov-1l c. 

Primary Process Measurement Devices 
40 9100-134 (Att. 1) 
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Attachment I 

DATA SHEET NO. I REV 
Pressure Instrument PIT-1732 I A 

A:COM. DllferenUal Premure Lina to Abnosphere SHEET OF DAlE 

NO BY DAlE REVISION 1 1 1-17-13 

BY CHK'D PROC I APPR. 

NCC AME I 

RLWTF P.O. 
Project: 

REQ. 

CA-PIT -5407 
Hookup Drawings: I Loop Wiring Diagrams: M-6367 

TAG NO: 
Spec Not 40 9100 Line I Vessel Number. LLW-397.SS150 <-

Asset No: P&ID: P-6202 UnelD: 0.62" !Size: o.5" Schedule: NIA <-

Ser.ice Manufacturar. Yokogawa <-
Description: Comprassed Air to Building 230 

Model: EJA530AEBl-l#7N02EUN4TU6 <-

Safety Class: NS Quallty Ass<n1nce Le\el ML-4 <-

<. -Hi Presst.n1 Connection: Low Press..., Connection Units: <. 

en Fluid: Com pressed Air Fluid: Atmosphere <-z 
0 Fluid Density @ Operating Temp: 0.585@ 70 F and 100pslg Fluid Density@ Operating Temp: N/A lbmfln3 <-

~ Viscosity @ Operating Temp: I N/A Viscosity @ Operating Temp: I NIA NIA <-
z Pressure: Pressure: <-0 
0 Oper. r 1285 0es1gn: r 150 H20Tst: f 150 Oper. NIA Design: N/A H20Tst: NIA pslg <-

ffl Temperalure: Temperature: <-
w Min: 32 Normal: 75 Max: r 90 Min: NIA Normal: NIA Max: NIA F <-8 % solids NIA % Quality: NIA % solids NIA % Quallty: NIA <-a:: 
0... SeNce: NIA Critical: N/A Pulsating: N/A Ser.ice: NIA lCritical: NIA Pulsating: NIA <-

Area Classlfcatlon J NIA Ambient Temperature Requiremeo N/A <-- <-

<-

I I -Type: NIA Voltage: 24V de <-

!z 
Fill Fluid I Siiicone Oil Power Wiring· Loop 1Slgnal Type: 4-20mA <-

Min Span· I 14.5 psi jMax Span: 290 psi Communication Protocc HART ]Location: Local <-w 
::::?: Diaphragm/Wetted Material: I Hastelloy C276 Smart: I Yes Indicate: Yes Isolate: N/A <-w 

Electrical Protection: 1Temperature Category: N/A <. ...J Venl/Dreln Location· NIA N/A w 
VenUDraln Material NIA a:: Gas Group N/A Enclosure Protection IF'f 6 IP2: 7 <-

Process Connection 1/2" NPT ~ Factory Calibration: Yes <-

SE Ambient Temperalure Compensation: +/-[0.15%span + 0.15%Max] <-
en Characteristic: NIA Calibrated Range: 0-200 pslg <-z 

Length: NIA l1D. I N/A ~ OwrRange 580 pslg Zero Elewtion: NIA <. 

Armor. NIA I- Accuracy. +/-0.2% span Gasket Material: BUNA <-

~ Fill Fluid NIA Max Response lime. I NIA Conduit Conneclion: 1/2" NPT INACE: NIA <-

~ SG@60 'F" I N/A Capllary Material: I NIA Element Connection: none 1ss Tag: Yes <-...J 

~ 
Diaphragm· HI Press: Low Press: Body Max Pressure Rating: 580 pslg <-

Size & Type. N/A NIA I Body/Flange Material: Cast Aluminum <-

al!! lhlckness: N/A NIA Mounting: l Direct Mount <. 

~ 
-Material: N/A NIA <-

::r: Flush Ring: NIA NIA <-

0... Temperature Rating: NIA Type I NIA ~ <{ 

Ci Max Temperature: NIA 0 Material;j NIA <-...J 
...J Pressure Rating: NIA f2 Transmitter Connection NIA <-
~ Max Press...,: NIA z Process Connection NIA <-en <{ 

Manufacturer. I NIA ::::?: Manufacturer. N/A <-

Model: I NIA Model I NIA <-

<-

<-
EJA530A -Guage Pressure Transmitter <-

E - 4-20 mA DC with Hart protocol -<-
B - ~ 14.5 - 290 psi <-...__ 
1-1#- Hastelloy C276 or ASTM N10 276 far process connection and diaphragm <-
7 - Process ComecUon. 112• NPT male en 

~ N - Always N 

0 o:-Aiways O 
z 

2 - 1/2" NPT Female, 2 electrical connections v.ithout blind plug 

E - Digital Indicator v.ith range sailing sv.itch 

L - SUS316 2• Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

1ll6 - Pressure leak test 2 MPa (20Kgf/cm2) 

-

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
>-;; 

27-Dec-1l <-

Primary Process Measurement Devices 
40 9100-135 (Att. 1) 
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Attachment 1 

DA TA SHEET NO I REV 
Pressure Instrument PIT-5603 I A 

AECOM. Differential Preaure Line to Abnosphere SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

NPWC-PIT -5603 
Hookup Dra'Mngs: I Loop Wiring Diagrams: M-6456 

TAG NO: 
Spec No 40 9100 Line I Vessel Number. NPWC-229-CS-Z' <-

Asset No: P&ID: P-6201 Line ID: 2.07" (Size: 2" Schedl1e: NIA <-

Se Iii ca Mamlacturar. Yokogawa <-
Desaiption: Non-Potable Weter, Cold Supply 

Model: EJA530AEBH#7N02EUN4T06 <-

Safety Class: NS Quallty Assurance Lewi ML-4 <-

"' .___ 
Hi Pressure Connection: Low Pressure Connection Units "' en Fluid: Non-Potable Water Flud Atmosphere "' z 

0 Fluid Density C!l Operating Tamp: 62.31 @ 70 F and 14, 7psla Flud Density@ Operating Temp: NIA lbm/113 c:. 
E Viscosity C!I Operating Temp: I NIA Viscosity C!I Operating Temp: I NIA NIA c:. Cl z Pressure: 
0 Pressure: "' 
{.) Oper. 60 Design: 100 H20Tst f 150 Oper: NIA Design: NIA H20Tst: NIA psig "' 
~ Temperature: Temperature: "' 
W l Min: 32 Normal: 75 Max: r 125 Min. NIA Normal: NIA Max: NIA F <.. 

~ % solids NIA %Quality: NIA % solids NIA % Quallty: NIA <.. 

0.. Sen.ice: NIA Critical: NIA Pulsating: NIA Sellica NIA lCritlcal: NIA Pulsating: NIA c:. 

Area Classi11catio~J- NIA Ambient Temperature Requlram" NIA <.. 

Type: I NIA 

!z 
Fill Fluid: I Silicone Oli 

w Min Span I 14 5 psi jMax Span: 290 psi 

~ Diaphragm/Wetted Material I Hastelloy C276 w 
VenUDrain Locetlon --' NIA w 
VenUDraln Material: NIA a: 
Procass Connection· 1/2" NPT ~ 

~ 
Length. NIA l1D: I NIA ~ 
Annor. NIA ...... 

~ Fill Fluid NIA Max Response lime I NIA 
~ SG C!l 60 'F: I NIA Capilary Material: I NIA --' a: Diaphragm· Hi Prass: Low Prass: 
<( 

Size & Type· {.) NIA NIA 
o!I Thickness: NIA NIA 

~ Material: NIA NIA 

J: 
Flush Ring: NIA NIA 

0.. Temperature Rating· NIA <( 

Ci Max Temperature. NIA Cl 
--' 

--' Pressure Rating' NIA ir L5 Max Pressure. NIA z en 
Marufacturer:I 

<( 
NIA ~ 

Model. I NIA 

EJA530A - Guage Pressure Transmitter 

E - 4-20 mA DC with Hart protocol 

B - 14.5 - 290 psi 

H#- Hastelloy C276 or ASTM N10 276 for process connection and diaplv'agm 

7 - Process Connection: 1/2" NPT male en 
!!:! N - Always N 

0 0 - Always 0 
z 

2 - 1/2" NPT Female, 2 electrical connections y,ithout blind plug 

E - Digital indiCiiiOr"'"with range sattlng sy,itch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plete 

T06 - Pressure leak test 2 MPa (20Kgf/cm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-

-

-<.. 

<.. 

Voltage, I 24V de --;: 
Power Wiring: Loop Signal Type: 4-20mA <-

Communication Protocc HART Location: Local <' 

Smart: I Yes Indicate: Yes isolate: NIA <. 

Electrical Protection: NIA Temperature Category: NIA "' 
Gas Group. NIA Enclosure Protection iFf 6 IP2: r 7 <. 

Factory Calibration: Yes <. 

Ambient Temperature Compensation: +l-[0.15%span + 0.15%Max] <. 

Characteristic· NIA Calibrated Range: 0-120 psig <. 

0...rRange 580 psig Zero Elewtion: NIA <-

Accuracy: +/-0.2% span Gasket Material: BUNA <. 

Conduit Connection: 1/2" NPT INACE: NIA <. 

Element Connection: none (SS Tag: Yes c. 

Body Max Pressure Rating: 580 psig c. 

Body/Flange Material: Cast Aluminum <. 

MD111ting: I Direct Mount <.. 

~ 
<.. 

Type: I NIA ~ 
Material. I NIA <.. 

Transmitter Connection NIA <.. 

Process Connection· NIA <-

Marufacturer. NIA c.. 

Model: I NIA <--
<-

c.. 

" -
" 

~ 
~ 
~ 

~ 

~ -
" -... -<. -<. 

27-Dec-1: <. 

Primary Process Measurement Devices 
40 9100-136 (Att. 1) 

:11647 



Attachment I 

DATA SHEET NO I REV 
Pressure Instrument PIT-5804 I A 

AECOM. Dl1Je111n6al P1111a1111 Line to Abnosphe111 SHEET OF DATE 

NO BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC I APPR. 

NCC AME I 

RLWTF 
PO 

Project: 
REO. 

Hookup Drawings: I Loop Wiring Diagrams: M-6445 
TAG NO: NGL-PIT-5804 Spec No 40 9100 Line I Vessel NU'Tlber. NG-00~150 <-

Asset No. P&ID: P-6200 Line ID: 0.62" !Size: o.5" Schedlie: NIA <-

Ser'lice Manufacturer. Yokogawa <-
Description· Natural Gas Supply 

Model: EJA530AEBH#7N02EUN4T06 <-

Safety Class: NS Quallty Assurance Le1SI ML-4 <-

' 
HI Pressura Connection: Low Pressura Connection Units· ~ 

en Fluid. Natural Gas Fil.id. Atmosphere ' z 
0 Fluid Density @ Operating Temp 0.044 - 0.056@ STP Fil.id DensltyC!I Operating Temp: NIA lbm/ft3 ' E Viscosity @ Operating Temp· I NIA Viscosity @ Operating Temp: I NIA NIA " 0 z Pressure: Pressure: " 0 
0 Op..- 14 In WC Design 150 psig H20Tst I 150 psig Oper NIA Design: NIA H20Tst: NIA psig ' 
~ Temperature: Temperatura: " w Min· 32 Normal· 75 Max: r 125 Min: NIA Normal: NIA Max: NIA F " 8 % solids NIA % Quality: NIA % solids NIA %Quality: NIA " a: 
a. Ser.ice: NIA Critical NIA Pulsating: NIA Ser.Ice NIA Critical: NIA Pulsating: NIA " 

Area Classl1ication I NIA Ambient Temperature Requireme NIA " -:; 

" 
Type: I NIA Voltage: 24Vdc -:; 

!z 
Fil Fluid I Silicone Oil Power Wiring: Loop 1Slgnal Type: 4-20mA c. 

w Min Span: I 14 5 psi I Max Span: 290psl Communication Protoc1 HART lLocation: Local c. 

:E Diaphragm/Wetted Material. I Hastelloy C276 Smart I Yes Indicate: Yes Isolate: NIA c. 

~ VenUDrain Location NIA Electrical Protection: NIA lTemperature Category: NIA c. 

I VenUOraln Material NIA a: Gas Group· NIA Enclosure Protection ll'f 6 IP2: 7 " 
Process Connection· 112" NPT ~ Factory Calibration: Yes c. 

:E Ambient TemperatU111 Compensation: +l- (0.15%span + 0.15%Max] c. 

en Characteristic: NIA Calibrated Range: 0-120 psig c. 

Length· NIA llD: I NIA ~ Owr Range: 580 pslg Z.ero Ele1ation: NIA c. 

Annor NIA ..... Accuracy . +l--0.2% span Gasket Material: BUNA c. 

~ Fill Fluid NIA Max Response lime· I NIA Conduit Connection: 112" NPT INACE: NIA c. 

:'.S SG@60"F· I NIA Capilary Material: I NIA Element Connection: none 1ss Tag: Yes c. 
_J 

a: Diaphragm· HI Press. Low Press: Body Max Pressure Rating: 580 psig c. 
<( 

Size & Type. NIA NIA Body/Flange Material: Cast Aluminum c. 0 
o!I Thickness: NIA NIA Mounting. Direct Mount c. 

~ Material: NIA NIA ~ 

lJ: 
Flush Ring: NIA NIA c. 

a. Temperature Rating: NIA "fYpe. I NIA ~ 
<( 

Ci Max Temperature: NIA 0 Material: I NIA c. _J 

""' Pressure Rating: NIA ~ Transmitter Connectionj NIA ' ~ Max Pressura: NIA z Process Connection: NIA <.. en 
~ Manufacturer.I NIA Marufacturer NIA c. 

Model: I NIA Model I NIA ... 
' 
' 

EJA530A -Guage Pressure Transmitter ... .._... 
E - 4-20 mA DC with Hart protocol c. 

B - 14.5 - 290 psi ~ .._... 
H#- Hastelloy C276 or ASTM N10 276 for process connection and diaplr.lgm <-
7 - Process Comection 112• NPT male en 
rr:-Always N !!:! 

0 0 - Amays o 
z 

2 - 112" NPT Female, 2 electrical connections without blind plug 

E - Digital indicator with range setting switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

lU6 - Pressure leak test 2 MPa (20Kgflcm2) 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

-:; 
-:; 
-:; 
-:; 
-:; 
,.__ ... 
-:; 
~ 
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Attachment l 

CATA SHEET NO. I REV 
Pressure Instrument PIT-5946 I A 

A:COM. Dltferenllal Presoure Line to Abnosphere SHEET OF CATE 

NO BY CATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

P10-PT -5946 
Hookup Drawings: I Loop Wiring Diagrams: M-8436 

TAG NO: 
Spec No 40 9100 Line I Vessel Number. PIG-1/2".SS <-

Asset No: P&ID: P-6102 Line ID: 0.67" /Size: o.s· Schedule: NIA <-

Ser.ice Mamtacturar. Yokogawa <-
Dasctiption: P10 Gas Supply 

Model: EJA530AEDH#7N02EUN4T06 <-

Safety Class: NS Qualily Assurance Lewi ML-4 <-

c. 
-Hi Prassi.re Connection: Low Prassure Connection Units: c. 

en Fluid: PIO (90% Algon, 10% Methane) Fluid Atmosphere c. z 
0 Fluid Density C!l Operating Temp: 81 C!) 70 F and 14,7psla Fil.id DansityC!) Operating Temp: N/A lbm/113 c. 

E Viscosity C!l Operating Temp: I 0.02 cP Viscosity C!l Operating Temp: I NIA NIA c. 0 z Prassura: Prassure: c. 
0 
(..) Oper: 2400 0es1gn: r 3000 H20Tst: / NIA Oper NIA Design: N/A IH2DT•t: NIA psig c. 

~ Temperature: Temperature: c. 
w Min: 32 Nonna!: 75 Max: r 125 Min NIA Nonnal: NIA Max: NIA F c. (..) 
0 % solids NIA % Quallty: NIA %solids NIA % Quallty: NIA c. 
0::: 
a.. Se Nee: NIA Critical: N/A Pulsating: NIA Ser.ice· NIA lClilical: N/A Pulsating: NIA c. 

Area Classification: I NIA Ambient Temperatura Requlreme N/A c. 

Type· I NIA 

!z 
Fill Fluid I Silicone Oil 

w Min Span· I 14 5 psi /Max Span: 290 psi 

:2 Diaphragm/Wetted Material· I Hastelloy C276 
w 

Vent/Drain Location NIA ...J w 
Vent/Drain Material· NIA 0::: 

Process Connection: 112" NPT ~ 
~ en 

Length NIA lio I N/A ~ 
Armor: NIA I-

~ Fill Fluid· NIA Max Response llme I NIA 
:5 SG C!l60'F: I N/A Capllary Material: r NIA ...J 

a: Diaphragm: HI Prass· Low Press· 
<( 

Size & Type: N/A NIA (..) 

o!I Thickness.. N/A NIA 

~ Material: NIA NIA 
Flush Ring NIA NIA J: a.. Temperature Rating: NIA <( 

B Max Temperature: NIA 0 
...J 

...J Pressure Rating. NIA f2 us Max Pressure· NIA z en 
~ Mar<Jfacturer:I NIA 

Model· NIA 

EJA530A - Gu age Pressure Transm ltter 

E - 4-20 mA DC with Hart protocol 

D - 720 to 7200 psi 

H#- Hastelloy C276 or ASTM N1 a 276 for process connection and diaphragm 

7 - Process Connection: 112" NPT male (Prolide 1/2" x 1/4" reducing Tee) en 
IM N - Always N 

0 0: Always a 
z 

2 - 112" NPT Female. 2 electrical connections without blind plug 

E - Digltal indicator wilh range salting switch 

L - SUS316 2· Pipe mounting bracket 

N4 - Wired stainless s1eel tag plate 

T06 - Pressura leak test 2 MPa (20Kgf/cm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

- - -

~ 

<-

<-

Voltage I 24Vdc c. 

Power Wiring Loop Signal Type: 4-20mA c. 

Communication Protoc HART Location: Local c. 

Smart I Yes Indicate: Yes Isolate; N/A <-

Electrical Protection: NIA Temperatura Category: N/A <-

Gas Group. N/A Enclosure Protection lFf 6 IP2 7 c. 

Factory Calibration- Yes c. 

Ambient Temperature Compensation· +/- (0 15%span +a 15%Max) <-

Characteristic· NIA Calibrated Range: G-120 psig c. 

Oler Range 580 pslg Zero Elewtion: NIA c. 

Accuracy +/--0.2% span Gasket Material: BUNA <-

Conduit Connection- 1/2" NPT INACE· NIA ' 
Element Connection none /SS Tag: PT-5946 <-

Body Max Pressure Rating: 580 psig <;; 

Body/Flange Material· Cast Aluminum c. 

Mounting: I Dirac! Mount c. 

c. 

c. 

I >-
Type. NIA c. 

Materiai.I NIA <-

Transmitter Connection NIA <-

Process Connection: NIA <-

Mar<Jfacturer: NIA <-

Model: I NIA <-,._ 
<.. 

<-

<-.....__ ... -- - .....__ 
<-.....__ 
<-.....__ 
<-

~ 
~ 
~ 
~ 
i-:;: 
~ 
'"--;; 

3-Jan-1i c. 

Primary Process Measurement Devices 
40 9100-138 (Att. 1) 
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Attachment 1 

DATA SHEET NO. I REV. 
Pressure Instrument PIT-5951 I A 

AECOM. DllfarenUal PreS&Ure Lina lo Atmosphere SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC j APPR 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

AR-PT-5951 
Hookup Drawings: I Loop Wiring Diagrams: M.a.137 

TAG NO: 
Spec No 40 9100 Lina I Vessel Number. AR-1/2''-SS <-

Asset No: P&ID" P.Q102 Lina ID: 0.6T' ISiza: 0.5" Schedule· NIA <-

Sar.ice Manufadurar. Yokogawa <-
Description: Argon Gas Su~y 

Model: EJ.\530AEBH#7N02EUN4T06 <-

Safety Class: NS Quality Assurance Lewi ML-4 <-- <.. 
~ -.: HI Pressure Connection. Low Pressure Connection Units: 

en Fluid: Argon Fluid· Almosphara c. z 
0 Fluid Density C!l Operating Tamp 67 C!l 70 F and 14,7psla Fluid Density@ Operating Temp: N/A lbm/113 <. 

E Viscosity C!l Operating Tamp: I 002cP Viscosity C!l Operating Tamp: I NIA NIA < 0 z Pressure. Pressure: <. 
0 
() Oper 70 Design· 100 H20Tst f 150 Oper: NIA Design: N/A H20Tst: NIA psig <. 

~ - Temperature Temperature: <. 

w Min: 32 Normal: 75 Max: r 125 Min , NIA Normal: N/A Max: NIA F <. () 
0 % solids NIA % Quality: N/A % solids NIA % Quality: NIA c. a:: 
0... SeNce: NIA Critical: N/A Pulsating: N/A Sar.ice: NIA Critical: N/A Pulsating: NIA <. 

Area Classification: I NIA Ambient Temperature Requlrame N/A c. 

--:;: 
<· ~ - - - <-

Type: ~f NIA • Voltage: 24Vdc <-

!z 
Fill Fluid I Silicone Oil Power Wiring Loop Signal Type: 4-20mA <. 

w Min Span: I 14,5 psi !Max Span: 290 psi Communication Proloc HART Location: Local <-

~ Diaphragm/Walled Material I Hastalloy C276 Smart: I Yes Indicate: Yes Isolate: N/A <-
w 
_J VanUDraln Location. NIA Electrical Protection: N/A Temperature Category: N/A <-
w 

VanUDraln Material NIA a:: Gas Group. N/A Enclosure Protection 1Ff 6 IP2: r 7 <-

LProcass Connection: 1/2" NPT ~ Factory Callbrallon: Yes <-

- ~ Ambient Temperature Compensation: +/-[0.15%span + 0.15%Max] < 
en Characteristic: NIA Calibrated Range: 0-120 psig <-z 

Length NIA l 1D. 1 N/A ~ O....r Range· 560 psig Zero Elawtion: NIA <-

Ann or NIA I= Accuracy: +/-0.2% span Gasket Malarial: BUNA <-

~ Fill Fluid NIA Max Response lime· I NIA Conduit Comection: 1/2" NPT !NACE: NIA <. 

~ SG@S0°F: I N/A Capllary Malarial I NIA Element Connection: none 1ss Tag: PT-5951 <. 

a: Diaphragm. Hi Prass· Low Prass· Body Max Pressure Rating: 5BO psig <. 

(§ Size & Type: N/A NIA Body/Flange Material. Cast Aluminum <. 

o!S Thickness: N/A NIA Mounting: I Direct Mount <, 

~ Material: 
(2 N/A NIA <. 

Flush Ring· N/A NIA 
-- - -

c. ;r: 
0... Temperature Rating NIA Type: I NIA <. 
<( 

i5 Max Temperature· NIA 0 Malarial: I NIA ... _J 

~ Pressure Rating: NIA ~ Transmitter Connection NIA ... 
z Process Connection: NIA <. en• Max Pressure: NIA 
<( 

Manufacturer: I NIA ~ Manufacturer: N/A c. 

Modal· I NIA Modal. I NIA c. 

c. 

c. 

EJ.\530A - Guage Pressure Transmitter <.. 

E - 4-20 mA DC with Hart protocol -... 
'~--B - 14.5 - 290 psi -...: 
H#- Hastelloy C276 or ASlM N10 276 for process connection and diaphragm --:;: 
7 - Process Comection 112" NPT male (Pro\ide 1/2" x 1/4" reducing Tee) en 

~ N - Always N 

0 0 - Always o 
z 

2 - 1/2" NPT Female, 2 electrical connections without blind plug 

E - Digital indicator with range selling switch 

L - SUS316 2" Pipe mounting bracket 

N4 - Wired stainless steel tag plate 

T06 - Pressure leak last 2 MPa (20Kgf/cm2) 

-

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

- -

--:;: 
--:;: 
'""""-:;: 

~ 
~ ..,.__ 

<-
>--

<-
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NO. 

Project: RLWTF 
I Hookup Drawings 

AR-PT-5953 TAG NO: 
Spec No 

Asset No: P&ID: 

Ser\ice 
Oesaiption: Argon Gas Supply 

Salaty Class: NS 

Pressure Instrument 
DllferenH•I Preaure Line to Atmosphere 

BY DATE REVISION 

Loop Wiring Diagrams: 

40 9100 Line I Vessel N<rnber. 

P~102 Line ID: 0.6T' !Size: 

Menufadurar. 

Attachment 1 

DATASHEETNO I REV 

PIT-5953 I A 

SHEET OF DATE 

1 1 1-17-13 

BY CHK'D PROC I APPR 

NCC AME I 
P.O. 

REQ. 

M-6438 

AR-1/2"-SS 

0.5" Schedule NIA <-

Yokog1wa <-

Model: Ej6.530AEBH#7N02EUN4T06 

Qusltty Assl.fllllCe Lewi ML-4 <-

c. 

Hi Pressure Connection: Low Pressure Connection Untts: ---;: 

~ Fluid: Argon FIL.id ' Atmosphere c. 

0 Fluid Density@ Operating Temp: 87@ 70 F and 14.7psia FIL.id Density@ Operating Temp: NIA lbm/113 "' 

~ Viscosity @ Operating Temp· I 0.02 cP Viscosity @ Operating Temp: I NIA NIA c 

tj l_,..--------~--·P_re_s_su_ra_:_~--~------1----.------..--.---...--P-ra_ssu_ra_:~--~---~---+--fc. 
(..) Oper: 70 Design· r 100 H20Tst: r 150 Oper. NIA j Deslgn: N/A H20Tst: NIA pslg c. 

m ................ --.~---~--Te.m~p_e_ra_tu_ra_. __,. __ ~-----+--.--~---....----~T_em-'-pe_rat_ure~:---..-----..----+--1' 
w Min: 32 Nonnal: 75 Max: r 125 Min: NIA I Nonnal: NIA Max: NIA F c. 

~ % solids NIA % Quslity: NIA % solids NIA % Qualtty: NIA c. 

ll... Ser.ice: NIA Critical: NIA Pulsating: NIA Ser\ice: NIA lCrttlcal: NIA Pulsating: NIA c. 

Area Classlficetlon. I NIA Ambient Temperature Requlrame NIA c. ------''-- ~ 

Type: I NIA Voltage· I 24V de 

I- Fill Fluid· I Silicone Oil Power Wiring: Loop l Slgnal Type: 4-20mA <-

i1J _M_ln_sp_an_: _.1 ___ 1_4_5_p,..s1--_.l_M_ax_SP_•_n:_· ...._ __ ..c2_90_.p.._s_I -----1 Local c. 
;:a Diaphragm/Wetted Material I Hastelloy C276 Smart I Yes Indicate: Yes l lsolale: NIA c. 

Communication Protoc HART lLocation: 

~ _V_e_n-VD_ra_i_n-Loc_st_lon--_,.-.._------NI-A-------~ Electrical ProtecUon: NIA lTemperatura Category: NIA c. 
W - ---- --+----------------f 

_v_e_n_VDm_ i_n_M_a_te_ria_l:- +--------Nl-A _______ ~ ffi Gas Group: I NIA Enclosure Protection I~ 6 IP2: r 7 c. 

ProcessConnection· 1n"NPT I= ~F~a~ct_,.orv~C-allb__,rat.1~on.:_..__ ___ ....--___ Y_e_s __ -----r--1c. 
r--------------------~------1 :E Ambient Temperature Compensation: +/-(0.15%span + 0.15%Max] c. 

CIJ CharacterisUc: I NIA Calibrated Range: G-120 psig c. 

Length NIA 10. N/A ~ Oler Range: I 580 pslg Zero Ele"'tion: NIA c. 
-Arm-'-or--1f-----~.;..;.... ____ Nl_._A_..- ----""'-----t I- Accurecy• I +l-0.2% span Gasket Materiel: BUNA c. 

~ Fill Fluid NIA Max Response lime: I NIA I Conduit Connection: 1n" NPT !NACE: NIA c. 

::5 SG@ 60 'F: I NIA Capllary Material: I NIA Element Connection: none 1ss Tag: PT-5953 ' 
__. ......,....,...--..a---....---.,....,_---....---.--~--------f O::: Diaphragm• HI Prass Low Prass · Body Max Prassura Rating: 580 pslg <-
(§ -S-i-ze- &- Ty_p_e_: - - -t---N-1-A---f NIA Body/Flange Materiel: Cast Aluminum <-

o!S Thickness: NIA NIA Mounting: j_ Dirac! Mount _ .....;: 

~ Materiel: NIA 1-----Nl_A---+--------------------~------.-+--t-1~ Flush Ring. N/A NIA <. 

~ Temperature Rating: NIA Type: I NIA c. 

5 _M_ax_li_em_pe_ra_tu_ra_=--+-------Nl_A ______ ----1 :J Materiel: I NIA ' 
~ Pressure Rating: NIA f( Transmitter Connection NIA <-

CIJ Max Pressure: NIA Z Process Connection: NIA c. 
<------~ ......... --------------------+--!, _M_anu1ec_~1urer._:.__l _______ -'Nl-"-A"'----------f ;:a Maoofacturer: I NIA -

Model: I NIA Model: I NIA c. 

EJA530A -Guage Prassura Transmitter 

E - 4-20 mA DC with Hart protocol 

S-:- 14.5 - 290 psi 

1-1#- Hastelloy C276 or ASTM N10 276 lor process connection and diaphragm 

7 - Process CoMection. 112" NPT male (Pro\ide 112" x 114" reducing Tee) 

O~ N - AiWiiYsN 
O - Atweys 0 

Z 2 - 1n• NPT Female, 2 ~onnections without blind plug 

E - Digttal indicator with range selling switch 

L - SUS316 2" PiiiBii\ounling brackst 

N4 - Wired stainless steel tag plate 

T06 - Pressure leek test 2 MPa (20Kgf/cm2) 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

Temperature Instruments 
DATASHEETNO. I REV 

TE-1303 I A 
Transmitters, lhennowells, Rms, TCs 

SHEET OF DATE 

NO. BY DAlE REVISION 1 1 1-17-13 

BY CHK'D PROC I APPR. 

Project: 

TAG NO: 

Asset No: 

Ser.ice 
Description: 

Safely class· 

RLWTF 
!Hookup Drawings· 

LLW-TE-1303 
!Spec Nol 

IP&ID: I 

Rewrse Osmosis pH adjustment tank Inlet 

NS 

NCC AME I 

P.O. 

REQ. 

I NIA Loop Wiring Diagrams: I M-6220 

40 9100 Uno I Vessel Number. I LLW-180.SS150 

D-6016 Uno ID: 2.07" !Size: 2" Schedule: I 40 

Manufacturer. I WIKA 

Model: TR10-C-l-SZZ2SZ-1-ZSBAK--040-DBK-C1-P-00175-1 

Qualtty Assurance Lewi ML-4 

(/) 
~ -:-~-r---:-:---...-:---PTras_su_ra_: ___ -.--_____ ,...._..,.,.._-;1-u_n_its-;-F-lu_id_: __.l ____ -r _____ LL_W __ ~-------+-<--; 

"' 0 _0pe __ r._.__l_ 4_5 _ __.1_10es_ 1g_n_:,___ 1_00 _ __,l~H2-0_Ts_1._,_ __ 1so __ ,__~P•_lg'--'~A-ra_a_a_a_s_s1_fic_a1_ion_:_..._l ___ ~--Nl-A ______ --1~<""!-

~ E >-:-::---T"-:::::--;::--:--r-"_em_p~e=rat:--ura-,· ::---,---:-:::;--,-;--=-t::A~m-bl~ent-rTe_m_pe--:-ra~tu~ra::::-R-eq~u-ira_m_enT.t=s=::'-:-.---32--~1~25:-----"lc:<-=;t 
~ ~ _M_ in_: _ .._ l __ Nl_A _ _.IN_ orm __ a1_: .._ __ 1_5 _ _.l_M_ax_:_ ..._ __ 1_25_--'.__deg.....;.._F-lSer.ice: I MF Filtrate I Critical: l ____ Nl_ A ____ 

1
_<--; 

Q. 0 F~w. 
() 

Min: 1, __ Nl_A __ .INormal: NIA !Max· 

Tag Name: ,- LLW-TW-1303 

Type: lnlegrol to Rm Assem~ INACE: 

Process Connection; 

Element Connection: 

::J Vibration Cslculallon: 

~ ~;.~;sure Rating· 

1/2 In NPT 

1/2 In NPT 

NIA 

;i: 2 x Max Pressure 

316L SS 

NIA 

Voltage: j 
Pov.er Wiring 

Comm. Protocol· 

Smart: I No 

lk: Electrical Protection: 

~ Gas Group: NIA 

:E Temp Coma: 

NIA 

NIA lslgnal Type I 

NIA Location: I 

lndicale. I NIA lsotale: 

NIA lTemperatura Calagory 

Enclosure Protection Fl NIA l1P2: 

Yes I RTil Cons ta ntl 

NIA 

NIA 

NIA 

NIA 

I NIA 

TBD 

<--
<--
<-

<--
<-

~ 1 Well ID· 0.26 In 

~ Insertion Length. 1.75 in 

WellOD: 

lip Diameter. 

lip Thickness: 

0.5 in 

0.25 in 

0.5 in 

1.75 in 

NIA ~ Faclo.'Y Calibration: 
~~TI=c=-=B~umo-ut~.-.---~------Nl:-::-:A---------...,<=;t-

I- Stem Lengthc 3.5 in 1- Operating temp NIA j Humidity: I NIA 

Root Diameter NIA Head Length: Cslibraled Range NIA 

LAG Length: NIA Immersion Length: 1.751n Body Material NIA 

Manufacturer.I WIKA I SS Tag: NIA 

Model. I Integral to RTD Assembly Accuracy: NIA 

Tag Name: I LLW-TE-1303 Electrical Protection. NIA lTemperature Calagory. I 
Type; RTD Probe Length:! 3 In ~ Gas Group: NIA lEnclosure Protection i!'I 6 l 1P2 
_S-.ing'-le-/C>J-'-p-lex-,~l--S-l_ng_l_e __ -+Fi-1x_ed/_ A_dj_u.-s-ta._bl_e_: ~--Nl-A---.1 J: Material· I Cast Aluminum Epoxy 

NIA 

I 7 

General Purpose Termination Head <-,_R_a_ng.._e_ u_m_tt_s·--1---=·58:::..:.lo::....:.482=;.F _ _.l:.::c::.e.:..P.:..l .:.;R::;es:::l:::sl=anc=e"': -------! ~ Style I 

!zW Sensor Length: 6 In fremp Elemenf 100 ohm Pt, a=0.00385 t -Se~ns.,;.o;.r_c.;.on.;.n.:;.ec.,;.l.,;.ion;.:.;.: _-1--------R.;.TD.:;.:... _______ -l"'<-""I 

::!: Probe Diameter. 1/4 In !!!! --:Co:.-nd-:-utt"""'.Con'.'."""~ne::--:-cl_ion,....: -'-----:::---1/~2-in_N_PT::--------i~<-~ 

W~ _s_e_n_sor_M_a_~_n_·a_1 :_,_ ____ ~----=3~1,es::.s;;;.... _ _ ~----~~~li-e_nn_i_n_a1_ion_s~tn~·p_: .._ ______ Th_ree_.:..P~_e_cra_st_in ______ -I'-<--~ 

._N_o_. _c_rLe_a_d_Wl_ra_li~•-nn_i_na_u_o_ns_:_.._l ..,.._J __ _.l_Lea_d_Lengt __ h_:+-_1_«_in_~ 0 ~M7anufa-:-:--ctru_re_r.,__ ____ ..,-,--:--::=W=l~KA---,,.,-------..-,<~-~ 
Spring Loaded. Yes Grounded Junction: NIA Model j Integral to RTD Assembly 

Process Connection: 1/2 in NPT 

Manufacturer.I WIKA 

l Model. I Integral to RTD Assembly 

Fumish y,;th mounting accessories required for wall mount configuration 

ThennO'M>ll model TR10 

C DIN RTD assembly with threaded protection lube [TR201] 

I - Imperial measurement units 

S - Self1lripping spring 

Z-Z - Without Explosion-proof appro1SI - Without flame path filling 

2.S - Connection head 4000S (Stainless steel) - Csble entry 112" NPT 

Z-1 Without Head instrument connection - Crastin terminal block 

<'I Z-S Without neck extension - Neck material 316 SS (1.4401) 

B-A - Compression Filling wSS ferrule - Material: Stainless Steel 316 

K-040 112" NPT - Neck length (4") 

D-B-K Element Pt100, Class B - Single 3 wire - (-50 - 250C) (-58 - 462F) 

C-1 - General purpose tip construction - 1/4" Sensor diameter 

P-.00175 Stainless Steel sheath - 1 314" insertion length (A-dimension) 

1-T Quality certificates (NRTL) - Stainless Steel tag wired lo assembly 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 
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Attachment 1 

DA TA Sl-EET NQ_ REV. I Temperature Instruments TE-1740 I A 

AS'COM. Transmitters, Thermowells, RTDs, TCs SHEET OF DAlE 

"°· BY DAlE REVJSON 1 1 1-17-13 

BY OiK'D PROC I APFR 

ICC AME I 

RLWTF 
P.O. 

Project 
RS:l. 

I Hookup o-aw ings . I NIA 1..oop IMring Diagrams: 1 M-6358 
LLW-TE-1740 TAG NO: 

ISpecNo:I 409100 Line I Vessel r-lurber: I B/AP.1701 <-

Asset No: IP&10: I 0-6029 Line[): NIA !Size: NIA Schedule: I NIA <-

Servlce 
Description. 

Condenser 1 

Safety class: NS 
--

Ressura 

C/l~ cno Cper: r 45 !Design: r 100 I H2orst: r 150 

WF 
0-

Ten-pereture. 

~2 Mn. I NIA 1Norma1: r 75 )Max: r 125 

0. 0 Flow : 
0 

Mrt I NIA 1Norma1: I NIA IMex: I 
NIA 

Tag Narre I LLW-1W1740 

Type: lilegral lo RlO Asserrbly JNACE: 1'¥A 

R'ocess Comection: 150# 1" Flange 

Befrent Connection: 112 in tPr 

:l Vi>rellon Celcuallon: NIA 

~ 
Mex Rassure Roling: :.?:2X Max R'essl.J"e 

0 Metarlat 316LSS 
:E WelD 0.26in WelOO 0.5 in Q:: 
w Insertion Length: 1.751n Tip Diarretar: 0.251n 
F= Stam Length: 3.5 In Tip lhickness: 0.5in 

Root aameter: NIA Heed Length: 1.751n 
LAG Length. NIA mrerslon Length: 1.75in 
Manufactu-er~ \MKA 

Modet I_ k\tegralto RTO Assembly 

TagNarre: I LLW-TE-1740 

Type: RlO A-obe Length:! Jn 

Singi&'Dlp1ex:1 Slngle Axed/Adjustable: 1'¥A 

, Range Units : -58to462F Ice Pl Resistarce: 

~ Sensor Length: 6in I Terrp Berrentf 100 ohm A, a=0.00385 

w Rebe Diarreter: 1/4in 
:E 

Sensor Material: w 31655 
-'-' w No. of Lead Vl4re Terminations: r 3 I Leed Length: 144in 

Sprilg Loaded: Yes l Grounded Jmcllon: NIA 
A-ocess Comecllon: 1/2in tPr 

Menufactu-ar:I wt<.A 

l Model: 
I 

litegral lo RlO Assembly -
Furnish with m:xmting accessories required for wall rrount configuratx>n 

Thermow el model lR10 

c - DIN RTD assembly with UYeaded protection tube [1R201] 

I - 1-rperial measu-ement units 

s - SeW-grippiig spriig 

Z-Z Wlhout Explosion-proof approval - Wlhout flame path filling 

2-S - Connection head 4000S (Stainless steel) - Cable entry 1/2" tPr 

Z-1 Wlhoul Heed nstrurrenl COMection - Q-aslin leminal block 
N 

Z-S - Wlhout neck extension- Neck material 316 SS (1.4401) 

B-A - Compression Filling w/SS ferrule - Material: Stainless Steel 316 

K-040 1/2" NPT - Neck length (4j 

0-B-K Bement Pl100, Oass B- Slngle 3wira - (-50- 2soq (-58- 462F) 

C-1 - General purpose lip construction - 1/4" Sensor diarreter 

P-.00175 Stainless Stael sheath - 1 3/4" insertion length (A-dim!nsion) 
1-T Quafrty certificates (NRTL) - Stainless Steel tag w ~ed lo asserrbly 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

I 

Mamt aclLrer:J \MKA <-

Model: lR10-F-~SZZ2SZ-1-ZSBAK-040-DBK-C1-P.0017S-1 <-

Quaily Assurerce Level IJl..-4 <-

<-

lk1ils Auid. I LLW 
........ 

<-

pslg Area Oassifocation: I NIA <-

Arrbient Ten.,..-eture Requirements: 32-125 <-

deg F Service· Evaporator Condensatel O-llical: I 1'¥A <-
~ 

<--gpm <--<--
<-

Voltage: ·-NIA <-

Rlw er Wring: NIA Slgnal iype_ I NIA <-

Comn Rcll>col: NIA lLocallon: I 1'¥A <-

Smrt I No lidcata: I NIA lisaata 1'¥A <-

Q:: Bectricel Rotectlon NIA lTelT!"'ralLre Cetegory 1'¥A <-

~ Gas Group: NIA Enclosure A-otecllon IP1J NIA l1P2 I NIA <-

:E Tl!ftllCt.tT-o: Yes I RTO Constant:] TBD <-
C/l Factory Caibrellon. NIA <-z 
g TIC Burnout NIA <-

Operating terrp NIA I 1-tmidty: I 1'¥A <-

I Celiraled Range. NIA <-

Body Materiat NIA <-

SS Tag: NIA <-

Accuracy: NIA <-

<-

<-

r · ; TalT!"'ralLre Category· I 
,__ 

Bectrical Rotaction NIA 1'¥A <-
D Gas Group: NIA 1 Enclosure A-otacllon IP1r 6 jlP2: r 7 <-
~ 
J: Material: I cast Aluninum epoxy <-

z Style: I General F\Jrpose Teminatlon Head <-
0 

~ 
Sensor comection: RTD <-

w Conduit Connection: 1/21n NPT <-

2 Termination Strip: Three pole crastin <-
0 
0 Manufacturer. WKA <-

Model: I litagral lo RlO Assembly <-

...... 
<-........ 
<--<-

<-

<-
~ 

-
~ 

<-........ -~ --
-
--
= -
-
-

- - - - -
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Attachment I 

DA TA SH:Er NO I REV. 
Temperature Instruments TE-1741 I A 

AECOM. Transmitters, Thermowells, RTOs, TCs SHEET" OF DAlE 

NO. BY DAlE RB/ISON 1 1 1-17-13 

BY OiK'D PROC. I APFR 

l>l:C AME I 

Project RLWTF 
PO 

Rl3:l. 

I Hookup Drawings: I NIA Loop Wring llagrams: 1 M-6359 
TAG NO: LLW-TE-1741 

ISpecNo:I 40 9100 Ure I Vessel N.Jrrber: I B/Af'.1701 ... 
Asset No: IR1J0: I [).6029 Line[): NIA !Size: NIA Schedule I NIA ... 
Service 
Description: 

Braporator 1 

Safety class: NS 

A'essure: 

en~ 
eno Qoer: r 45 !Design: r 100 JH20Tst: r 150 

w != 
8a 

T&rrflBralure: 

Mn: I NIA !Normal: 75 JMax: r 125 
0: z 
a. 0 Flow: u 

Mn: I NIA 1Norma1: I NIA _ 1Max: NIA 

TagNarre: I Ll.W.lW-1741 

Type: integral to RTD Asserrbly ! NACE N'A 

A'ocess Comection: 150# 1" Flange 

' Berrent Connection: 1/2 in f'PT 

::l Vibration Galculalion: NIA 

~ Max A-assure Rating: ~ 2 x Max A'essure 

0 Material: 316LSS 
::t WellD: 026in WelOO O.Sin 0: 
w Insertion Length: 1.75 in lip llarreter: 0.251n 
i!= Stem length 3 Sin lip Thickness: O.Sin 

Root aameter. NIA Head Length: 1.75in 
LAG Length: NIA mrerslon Length: 1.75in 
MarufactLa'er:I Wf'.A 

Model: I Integral to RTO Assembly 

Tag Narre· I Ll.W.TE-1741 

• Type: RTD A-obe Length:! 3in 

S1ng1e1DJp1ex.I Sing le F1Xed/Adjustable: N'A 

Range Urrils: -56to462F Ice Pt Resistance: 

!z l Sensor Length: Bin I Temp Berrentl 100 ohm A, a=O 00385 

w A-obe llarreter 1/4in 
::t 

Sensor Material: w 316SS 
..:I 
w No of Lead Vl1re Terrrinatlons: r 3 I Lead Length: I 144in 

Spmg Loaded· Yes 1 Grounded Junction: I NIA 
.. A'ocess Comection~ 1/2 in f'PT 

Manufact..-er:I Vl1KA 

Model: I. integral to RTDAsserrllly 

Furnish with mountilg accessories required fer wan 1T1Junt configuration 

Thermow el rrodel TR10 

c Dtl RTD asserrbly w Ith threaded protection tube [TR201] 

I - i'rpenal measurement units 

s - SeW-gripping spring 

z-z - VWhout explosion-proof approval - IMlhout flarre path filling 

2-S - Connection head 4000S (Stainless steel) - Gable entry 1/Z' f'PT 

Z-1 - VWhout Head instrunent comection - 0-aslin terrrinal block 
N 

Z-S - VWhout neck extension- Neck rraterial 316 SS (1.4401) 

B-A - Co!rpression Filling w/SS ferrule- Material: Stainless Steal 316 

K-040 112" NPr - Neck length (4") 

O.B-K Bement R100, Class B- Single 3wire - (-50- 250C) (-58- 462F) 

C-1 - General purpose tip construction- 1/4" Sensor diarreter 

f'..00175 Stainless Steel sheath - 1 3/4" insertion length (A-dimension) 

1-T Quality certificates (NRTL)- Stainless Steel tagw~ed to asseni>ly 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

I 

i' 

ManUfacltrer:I Wf'.A ... 
Model: TR10.F-~SZZ2SZ- 1 -ZSBAK-040.DBK-C1 - f'.00175-1 ... 

Quaily Assurance Level M..-4 ... 
... 

I "'= 
lJrils Fluid: Ll.W ... 
psig Area Oasslfocalion: I NIA 1r ... 

Arrblent T"""erature Requirerrents: 32 - 125 ... 
degF Service: E-Japorator Condensate! 0-ilical I N'A ~ 

~ 
gpm ... ....... ... 

... 
Voltage: NIA ... 
FU.verWmg: NIA lSlgnal Type I N'A ... 
Comn Ftotocol: N'A lLDcati>n: I N'A ... 
Smart I No indicate: I NIA lisoiate: N'A ... 

o: I 8ectrical Ftotectlon; NIA l Te111"'raltre category. N'A ... 
~ Gas Group: NIA Enclosure A-oteclion IP11 NIA l1P2: I NIA ... 
::t T""" Corri>: Yes I RTD Constant: TBD ... 
en Factory Caibralion: NIA ... z 

~ TIC Burnout NIA ... 
Operating temp NIA l H.Jrridity: I N'A ... 

j Galibrated Range NIA ... 
Body Materiat NIA ... 
SS Tag: NIA ... 
Accuracy: NIA ... 

... 

... 
8ectrical Ftotectlon· I NIA 1Tel11"'r•bre category: I ....... 

N'A ... 
0 Gas Group: NIA lEnciosure A-otection IP1r 6 llP2: r 7 ... < w Materiat I Gast Alurrinum Ej>oxy ... :r 
6 Style: I General A.Jrpose Terrrination Head ... 
j=: ' Sensor comeclion: RTD ... 
u 
w Conduit Connection: 1/21n NPr ... 
2 Terrriination Strip: Three pole crastin ... 
8 ! Manufacturer WIKA ... 

Modet I integral to RTD Asserrllly ... ,__ 

-... 
... -... 
... 
... -

-
-... ---
--
-
-
-
--
~ 

....... 

-- -

Primary Process Measurement Devices 
40 9100-143 (Att. 1) 
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Attachment 1 

DA TA StEEr NO. REV. I 
Temperature Instruments TS.1742 I A 

AS'COM. Transmitters, Thermowells, RTDs, TCs SHEET OF DATE 

"°- BY DATE REVISION 1 1 1-17-13 

BY OiK'D FROC. I APFR 

ta: AME I 

RLWTF 
P.O. 

Project 
REQ. 

TAG NO: 
I Hooiwp 0raw ings I NIA Loop V'.Ying Diagrams: I M-6359 

LLW-TE-1742 
ISpecNo:I 409100 Line/Vessel N.mtier: I EVAFl.1701 <-

Asset No: IP&JD: I Q.6029 UneD: NIA !Size: NIA Schedule: I NIA <=" 

Service 
Description: 

Evaporator 2 

Safety class: NS 

Ftessure: 
Ill r !Design: r IH2orst: r l/lZ Cper: 45 100 150 

lllO 
~~ TllfTllBralure 

02 Mn: I NIA !Noma: r 75 !Max: r 125 
0: 0 Flow _ a. u 

Mn: J NIA 
,_ 

NIA .!Max: I ~ NIA 

Tag Narre; '[ LLW.lW-1742 

j Type: integral to RTD Asserrbly (NACE NIA 

A"ocess Comection: 150# 1" Flange 

j Serrant Connection 1/2inNPT 

:l Vibration Calculation. NIA 

~ 
Max Ftessure Rating: O!: 2 x Max A'essure 

0 Material: 316LSS 

"~ WellD: 0.26 In WelOD: 0.511 
w Insertion Length: 1.75in lip Diarreter: 0.25in 
i!: Stem length 3.511 lip lhickness: 0.5 in 

Root aarreter. NIA Head Length: 1.751n 
LAG Length· NIA mrersion Length: 1.751n 
Manufact1 ... rl WIKA 

Model: I ntegralto RTD Assembly 

TagNarre I LLW.Ts.1742 

Type: RTD Ftobe L.ength:I 311 

Singi&'Duplex:I Sing le Axed/Adjustable: NIA 

Range Units: -58to482F Ice Pt Resistance: 

!z Sensor Length: 6in I Terrp Berrentl 100 ohm A, a=0.00365 

11! l Ftobe Diarreter: 1/4in 

~ Sensor Material: 316$$ 
...J r I Lead Length: w No. of Lead IJl.Ye Terrrinatlons: 3 144in 

Spring Loaded: Yes Grounded Ji.notion: NIA 
... A"ocess Comection: 1/2inNPT 

Manufactirer:I WIKA 

Model: I 11tegral to RTD Asserrtliy 

. -~ 
Furnish with nu.mting accessories required for wall rrount config.iration 

Therrrowel rmdal 1R10 

c DIN RTD asserrbiy with threaded protection tube (TR201] 

I - in"perial measirement units 

s - Sew-gripping sprl1g 

Z-Z - l/Whout Explosion-proof approval - Without flarre path fitting 

2-S - Connection head 4000S {Slairless steel) - Gable entry 1/'Z' NPT 

Z-1 - l/Whout Head 11strurrent connection - O'aslin teminal block 
N 

Z-S - l/Whout neck extension- Neck rreterial 316 SS (1.4401) 

B-A - Corrpression Fitting w /SS ferrule - Material: Stainless Steel 316 

K-040 1/2" NPT - Neck length {4") 

Q.B-K Berrent A100, aass B- Single 3wire - (-50- 250C) (-58- 482F) 

C-1 - General purpose Up construction - 1/4" Sensor diarreter 

Fl.00175 Stairless Steel sheath - 1 314" insertion length {A-dimension) 

'11-T OJaiity certificates {NRTL) - Stainless Steel tag w red to asserrbiy 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Manufaclllrer:I WIKA <-

Model: TR1 0-F-~SZZ2SZ-1 -ZSBAK-040-ll3K-C1-Fl0017&-11 <-

Quaily Assurance Level M.-4 <-

<-

I Units Fluid: I LLW <-

pslg Area aasslfcaticn: I NIA <-

Arrbient TllfTllerab.Jre ReqLirements: 32 - 125 <-

degF Service: I Evaporator Ccndensatal O'ilical: J NIA <-= <-
1--

I ~ <-
I= 

<-

- - <-
,1--

Voltage · NIA ,_= 
Power Wring NIA lSlgnai Type. I NIA <-

Conm Ftotocol: NIA ll.ocatim. I NIA <-

SllWt ! No indicate: I NIA l1solate· NIA <-

0: Bectrical Ftotectlon: NIA l Te""8ralu"e Category. NIA <-

~ Gas Group: NIA B1closure Ftotection IP1! NIA l1P2 I NIA <-

:!! TllfTllColrp: Yes I RTD Constant~ TBD <-
Ill Factory Ceiibration. NIA IL<-z 

~ TIC Burnout: NIA <-

Operating terrp NIA I ttmidily: I NIA <-

Calilrated Range NIA <-

Body Materiat NIA <-

SS Tag: NIA <-

Accuracy NIA 
~ 

<--
Bectricai Ftotectlon. NIA 1Te""8ralu"e Category: NIA <-

0 NIA B1closure Ftotection IP1r 6 lfF2: r 7 <-i1j GasGroup: 

i " Material: I Cast Alurrinum E'poxy <-

z Style: I General R.Jrpose Temination Head <-
0 
j:: Sensor connection: RTD <-
u CondLil Connection: 1/2 in NPT .~ w 
2 Ternination Strip: Three pole crastin <-
0 
u Manufacturer WIKA <-

Model: !_ 11tegral to RTD Asserrtliy <-

-<-

oz 
= ·- - 1, <-

<-·- ·- - -- - ·--
~ 

= 
'---

<-
I= 

I-= 

'--
...._ 
'--

= 
"= 
'--

!;=--; 

~ 

~ 
~ 

- - --- -
- - T 

Primary Process Measurement Devices 
40 9100-144 (Att. 1) 
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Attachment 1 

DATA Si"EEl"NO REV l 
Temperature Instruments TIS-1743 I A 

AE'COM. Transmitters, Thermowells, RTDs, TCs Si"EEI" OF DAlE 

flO. BY DAlE REVJSON 1 1 1-17-13 

BY OiK'.D FROC. I APFR. 

NCC Al\E I 
Project RLWTF 

P.O. 

REC. 

11-tlokup [)-aw ings I NIA Loop V\lring tlagrams: I M-6361 
LLW-TE-1743 TAG NO: 

!Spec No:j 409100 Li1e I Vessel Nurrber: I EVAf'.1701 <-

Asset No: IR!oo: I [).6029 Li1e D: NIA )Size: NIA Schedule: I NIA <-

Service 
Description: 

Evaporator 3 

Safety class: NS 

A-essU"e: 

ig ~ 10per. r 45 10es1gn: r 100 IH20Tst r 150 

WF Terrperatll"e: 
o-QC Mn: I NIA !Naimt r 75 !Max: 125 ocZ 
o..O Flow: 

0 
Mn: I NIA 1Naim1: I NIA J Max: I 

NIA 

Tag Narra: ,- LLW. TW-1743 

Type: 11tegral to RTO Asserrbly !NACE NIA 

Recess Comection: 150# 1" Flanile 

Bement Connection: 112 in NPT 

:::l Vibration Galculation: NIA 

~ ' Max Ftessure Rating: > 2 x Mix FtessLJ"e 

o ' Matertat 3111L SS 

~ WelD 0.26 in WelOO O.Sin 
w 11sertion Length: 1.75 in T" llarreter- 025in 

j!: • Stem Length: 3.Sin Tiplhlcknes5' OS in 

lbltOarrater: NIA Head Length: 1.75in 
LAG Length: NIA Immersion Length: 1.75 in 

Manufacturer: I 'MKA 

Mxlel: 
I _ 

Integral to RTO Assembly 

- - -

Tag Narra: I LLW.TIS-1743 

Type· RTO Ftobe Length: I 3in 

Sngl<>'lluplex~ Single Foced/Adjuslable: NIA 

' Range lirits: -58 to462F Ice A Resistance: 

!z • Sensor Length: Bin I T8f1ll Berrantl 100 ohm A, a=0.00385 

w Ftobe Diameter. 1/4in ::. 
Sensor Material: w 316SS 

...J 
w No. of Lead w.re Terrrinations: r 3 I Lead Length: 144 in 

Spring Loaded: Yes 1Grounded Junction: NIA 
J Recess Comection; 112 in NPT 

Manufacturer:! 'MKA 

Mldel: 
I 

litegral to RTDAsselrilly 

Furnish with lllll61ting accessories required for w al rrount config1Sation 

lherrrow ell model TR10 

c DIN Fml asserrbly w Ith threaded protection b.lbe [TR201] 

I - 11"perfal measurerrant units 

s - SeW-gripping spring 

Z-Z - wthout Bcplosior>-proof approval - Wthout flarra path fitting 

2-S - Connection head 4000$ (Stainless steeQ - Cable entry 112" NPT 

Z-1 Wthout Head instrument connection - Crastin terrrinal block 
N 

Z-S - wthout neck extension- Neck material 316 SS (1.4401) 

B-A - Corrpression Fitting w /SS ferrule - Material: Stainless Steel 316 

K-040 112" NPT - Neck length ( 4") 

O.B-K Bement R100, Oass B-Single 3 wre - (-50- 2soq (-58- 462F) 

C.1 - General purpose tip construction - 1/4" Sensor diameter 

f'. 00175 Stainless Steel sheath - 1 314" insertion length (A-dimension) 

1-T Quality certificates (i'lm..) - Stainless Steel tag wired to asserrbly 

- -

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Manufacb.lrer.I 'MKA <-

Model: TR10-F-~SZZ2SZ-1-ZSBAK-040-a!K-C1-f'.00175-11 <-

Quaily Assurance Level M..-4 <-

<-

I 
,-

Units Fluid: LLW <-

pslg Area Oassification: I NIA <-

Arrblent Terrperatll"e Requnments: 32-125 <-

degF Service: l waterandwater~ICritical: J NIA <-

<--
I 

gpm <-

<-

<-

Voltage: -, ··-NIA <-

Fbw er \Mrilg NIA 1 Signal Type· I NIA <-

Conm Ftotocol: NIA lLocation: I NIA <-

Smart: I No 11dlcate: I NIA lisolate: NIA <-

oc Bectrlcal Ftotection: NIA 1T8f1llerab.lre Categay: NIA <-

t Gas Group: NIA Bictosure Ftotection P1I NIA lP2: I NIA <-

::. Terrp Corri>- Yes I RTD Constant~ TBD <-
C/J Factory Galibration: NIA <-z 
~ TIC Bll"nout· NIA <-

· J Operating terrp NIA I Hurridity: I NIA <-

Caibrated Range. NIA <-

Body Material· NIA <-

SS Tag NIA <-

Accuracy . NIA <--<--
<-

Bectrlcal Ftotection: NIA t rerrperab.lre eategay: NIA <-
0 NIA Bictosure Ftotection P1f 6 IP2: r 7 <-LI) Gas Group: 

:r: l Materfatj Cast Alurinum epoxy <-

a • Style: ' General A.Jrpose Terrrination Head <-

F I Sensor connection: RTO <-

frl ' Conduit Connection: 112 in NPT <-
z Terrrination Strip: TIYee pole crastin <-z 
0 
0 Manufacturer: 'MKA <-

Model: 
I 

litegral to Fml Assembly <-

<--<--<-
~ -

<-

<---
<--
-
-
-
-
-
-
-
-
-
-
-

- -

Primary Process Measurement Devices 
40 9100-145 (Att. 1) 
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Attachment 1 

DA TA SHEET i'O. REV. I 
Temperature Instruments TE-1744 I A 

AECOM. Transmitters, Thermowells, RTDs, TCs SHEET" OF DA1E 

NO BY DATE REVISION 1 1 1-17-13 

BY CH<'D Froe. I APFR 

NCC AME I 

Project RLWTF 
P.O. 

RED. 

I Hookup 0-aw ings • I NIA Loop Wring Diagrams . I M-6362 
TAG NO: LLW-TE-1744 

I Spec No I 40 9100 Line I Vessel Nuni>er: I EVAl'-1701 ... 
Asset No: IF&D I ().6029 UneD: NIA !Size: NIA Schedule: I NIA ... 
Service 
Oescription; 

Eilaporator 4 

Safety class: NS 

A"essl.l"e: 
Cll 

CllZ 
I/JO 

q,er_ r 45 10esign: r 100 IH20Tst 150 

WF Terrperature 

80 Mn: I NIA INormst r 75 IMilx: 125 
o::Z 
a. 0 Flow : 

0 
Mn: I NIA JNormst NIA jMilx: NIA 

Tag Narre: I LLW-lW-1744 

Type: ntegral to R1D Asserrbly !NA.CE NIA 

, A"ocess C<lllnedlon: 150# 1" Flange 

8errent C<lllnectlorr 112 int-PT 

::;J Vibration Celculatiort NIA 

~ 1 Max Ftessure Rating: 2: 2 x Max A-assure 

0 Material: 316LSS 
::< Well[): 0.26in WelOD: 0.5 in 0:: 
w Insertion Length: 1.75in Tip aameter. 0.25in 
F= Stam Length: 3.5in Tip lhickness: 0.5in 

Root a.mater. NIA Head Length: 1.75in 
LAG Length: NIA mnerslon Length: 1.75in 

Manufacturer.I \MKA 

Model: l ntegralto RTDAssembly 

Tag Narre: I LLW-TE-1744 

Type: R1D Ftobe Length:I 3in 

Single/Oup1ex.1 Single F0<ed/Adjustable: NIA 

Range Lirils: -58 to 482F Ice R Raslstanca: 

!z Sensor Length: Sin I Terrp Bement! 100 ohm R, a=0.00365 

w Ftobe Diarreter: 114in 
::< 

Sensor Material: w 31655 
-' w No. of Lead Wre Terminations: r 3 I Lead Length: 144in 

Spring Loaded: Yes Gro'-'lded Junction. NIA 
Ftocess C<lllnedlon: 112 int-PT 

Marufadurer:I Wl'.A 

Model: I ntegral to RlDAsserrbly 

FIJ'nish w ilh rrcunting accessories required for wall rrcunt configuration 

lhermowel rrodel TR1 O 

c ON RlDasserrbly with threaded protection tube [TR201) 

I - ITperial measuren-ent units 

s - SeW-grippi'lg spri'lg 

z-z - IMthout E>cplosion-proof approval - IMthout flame path fitting 

2-S Connection head 40005 (Stairlless steeO - Cable entry 112" NPT 

Z-1 IMthout Head instrument connection - Crastin terminal block 
N z-s IMthout neck extension - Neck material 316 SS (1.4401) 

B-A - Co1T1pression Fitting w /SS ferrule - Material: Stainless Stael 316 

K-040 112" t-PT - Neck length ( 4") 

O.B-K 8ementR100, Class B-Single 3wire - (-50- 250C) (-58- 482F) 

C-1 - General purpose bp construction - 1/4" Sensor cfiarreter 

f'-.00175 Stainless Steel sheath - 1 3"4" insertion length (A-dirrension) 

1-T Quaity certificates (NRTL) - Stainless Steel tag wired ta asserrbly 

- -

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Marufadurer.j \MKA ... 
Modet TR1Q.F-~SZZ2SZ-1-ZSBAK·04Q.DBK-C1-Fl0017S.1 ... 

Quaity Assurance Level IW.-4 ... .... 
I - I Units Fklkt LLW ... 

pslg Area Oassfflcatiort I NIA ... 
An"ilient Terrperature Requirements: 32-125 ... 

degF Service: I Water and water vap!JCritical: J NIA ... 
... 

I~ 
-... 

... 

... 
Voltage· NIA ··-... 
PowerW<i'lg NIA Signal Type: I NIA ... 
Cornn Frotocol: NIA Location: I NIA ... 
5rTwt: ! No lidicate: I NIA l isolate· NIA ... 

0:: Bedrlcal Ftolaction; NIA lTl!IJll<!rBIUre Category: NIA ... 
~ Gas Group; NIA EncloslJ"e Frolaction P1f NIA l 11'2: ' NIA ... 
~ Terrp Corrp; Yes I RTD Constant~ TBD ... 
Cll Factory Caibralion: NIA ... z 

~ TIC Burnout NIA ... 
Operating temp NIA I Hunidity. I NIA ... 
Calibrated Range, NIA ... 
Body Material: NIA ... 
SS Tag: NIA ... 
Accuracy: NIA ... --... - ... 
Bedrlcal Ftotection: I NIA 1Terrperature Category: NIA ... 

~ ' Gas Group: NIA lEnclosure Frolaction P1r 6 111'2· r 7 ... 
~ Material: I Cest AllJ"ninurn Epoxy ... 
~ Style: I General Purpose Termnation Head ... 
f.,- Sensor connection: R1D ... 
0 Qlndult Comeclion. 112 int-PT ... w 
2 TerrrinationStrip: lhree pole crastin ... 
0 
0 Manufacturer. \MKA ... 

Model: I ntagral to R1D Asserrbly ... -
... -... -... - ... 
... --
... -----

I--' --
i--: --.__ 

- - -- -

Primary Process Measurement Devices 
40 9100-146 (Att. 1) 
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Attachment I 

DA TA SHEET 00 REV I Temperature Instruments TE-1745 I A 

A:COM. Transmitters, Thermowells, RTDs, TCs Ster OF DATE 

NO. BY DATE RB/ISION 1 1 1-17-13 

BY CH<'D ffiOC. I AFfR 

NX AW: I 
Project: RLWTF 

P.O. 

REO. 
J li'.>olo.Jp D'aw ings: I NJA Loop Wring Diagrams: I M-6363 

LLW-TE-1745 TAG NO: 
JSpecNo:J 409100 Una I Vessel Nurber: I EVAP.1701 <-

Asset No jfU): I [).6029 LneO. NJA ISize: N'A Schedule: I NIA <-

Service 
Descr1>1ion 

Condenser2 

Safety class: NS 
~ 

A-essise: 

en~ Oper: r 45 I Design: r 100 p-aarst r 150 en o 
~E I Te"l"'rabJre: 

o ~ I Mn: I NJA I l'brmal: r 75 IMax: r 125 
0::0 
a.(.) Flow: 

I 11\\:>rmal: !Max: Mn: NIA NJA N'A 

Tag Name: I LLW-lW-1745 

Type· ntegral to RTD Asserrtily !NACE: NJA 

Recess Connection· 150# 1• Flange 

Berrent Comection: 112 In i'PT 

_J Vibratim Calculation. NJA 
_J 

Max Ressure Rating: i!': 2 x Max A-assure ~ 
0 Material: 316LSS 
::;; l/Vel 0. 0.261n v.9100: 0.5in 0:: w nsertion Length. 1.75in Tip Diarreter: 0.25in J: 
I- Stem Length. 3.5in Tip Thickness: 0.5in 

Root Diarreter: N'A Head Length: 1.75in 
LAG Length: N'A lmnerslon Length: 1.75 in 
MamiacbJrer~ V>1KA 

M:>del: lntegralta RTDAssembty 

Tag Na1111: I LLW-TE-1745 

Type: RTD A'obe Length:J 3 in 

sng1e1Cllp1ex:1 Single F0<ed/Adjustable: NIA 

Range lirits: -58 to482F Ice Ft Resistance: 

~ 
Sensor Length: 6in I TBll'P Bement! 100 ohm R, 0 -0.00385 

Robe Oerneter: 1/4in ::;; 
Sensor Material: w 316SS 

_J 
w No. of Lead Wre Terrrinalions: r 3 I Lead Length: 144in 

Spring Loaded: Yes l Grounded Jll'lclion: N'A 
Recess Connection: 1/2 in N'l' 

MamtacbJrer:I WKA 

M:>de!: J htegral to RTDAsserrtJly 

Furnish with mJUnting accessOf'les requi'ed for w al rmtiit config1..raticn 

Therm:>W el model TR10 

c - DIN RTDasserrbly w~h threaded protection bJbe [TR201] 

I - hiperial measurerrent units 

s - Seif-gripping spring 

Z-Z \Mlhout Explosion-proof approval - \Mthout flame path fitting 

2-S - Connection head 4000S (Stainless steeQ - Cable entry 112" NPT 

Z-1 \Mlhout Head instrument connection - Cras tin teminal block 

"' Z-S - \Mlhout neck extension - Neck material 316 SS (1.4401) 

S.A - Col1'Pression Fitting w /SS ferrule - Material: Staness Steel 316 

K-040 112" NPT - Neck length (4") 

O.S.K Berrent Ft100, aass B- Single 3 wi'e - (-50- 250C) (-5B-482F) 

C 1 - General pll'pose tip construction - 1/4" Sensor diamater 

Fl.00175 Stainless Sleel sheath - 1 314• insertim length (A-limension) 

1-T Dually certflcates (llRTL)-Stainless Steel tagwlredto asserrbly 

LANL Project LD. 100761 
60239831-SPEC-001, Rev. 0 

I 

-

Manufactl.l'er:I Vl1KA <-

Model: TR10-F-~SZZ2SZ-1-ZSBAK-040-DBK-C1-Fl00175-1 <-

Quaity Assll'ance Level M..-4 <-

<-- ,- -UMs ALid: LLW <-

pslg Area Oasslication: I NIA <-

Ant>ient Te"l"'rabJre Requirerrents: 32-125 <-

deg F Service: I Water and water vapor l Critical: I N'A <--<--gpm <-- ,___ 
<-

<-

Voltage_ I N'A <-

Fl:>w er 'Ming: NIA 151gna1 Type I NIA <-

Conm Rotecol: N'A ll.ocalion I NIA <-

Sm"t I 1\1:> l'ldicale: I N'A 11solate. NIA , _<-

0:: Bactrlcel A'oteclion: N'A lTemperatll'e Catsgory NIA <-
w 

Gas Group: N'A l:nclosure Rotectim P1I NIA lP2: I NIA I= <-

~ Te11'PCo11'P Yes I RTD Consunt:l TBD <-

~ Fadory Caibralion: NJA <-

~ T/CBumout I N'A <-..,.. 
Operating temp NIA I 1-tirridity. I NIA <-

Caibrated Range: N'A <-

Body Material: N'A <-

SS Tag: N'A <-

Accuracy N'A <-

<-

<-

Bedrlcal Roteclion: N'A 1Temperatll'eCatego/y; I NIA "•"7 
0 Gas Group N'A 11:nc1osure A'otectim P1r 6 I P2. r 7 <-

~ Material: I Cast Al1mm.m epoxy <-

z Style: I General F\Jrpose Terrrinalion Head <-
0 

t; Sensor cainection: RTD <-

Condi.it Comeclion: 112 inNPT <-

~ Tenrination Strip: Three pole craslin ... 
8 Marufactl.l'er. Vl1KA <-

Model: I Integral to RTD As senilly <--
-<--<--<-- -

<-

<--
-
-

<--
-
-
--
-
-
-
=-
-
-,___ 

Primary Process Measurement Devices 
40 9100-147 (Att. 1) 
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AECOM. NO. 

Project: RLWTF 

Temperature Instruments 
Transmitters. lhermowells, RTDs, TCs 

BY DATE REVISION 

Attachment 1 

DATA SHEET NO. I REV 

TIT-5371 I A 
SHEET OF DATE 

1 1 1-17-13 

BY CHK'D PROC J APPR 

NCC AME I 
P.O. 

REQ. 

FAC-TIT-5371 
Hookup Drawings: J NIA Loop Wirlng Diagrams: I M-6380 

TAG NO: 
Spec Nol 40 9100 Line I Vessel Number. J NIA <-

Asset No: P&ID: I M-6400 Line ID: NIA )Size: NIA Schedule: I NIA <-

<-

<-

Manufacturer. ) WIKA Se Nee 
Description: Emuent Sample Building Room TemperatLnl 

Modal: TIF52 

Safety class; I NS Quality Assurance Lewi ML-4 <-

<--
<-cn I Pressure: I Units Fluid: Room Air 

NIA NIA Area Classification: J NIA <-

<-TemperatLnl: Ambient Temperahm Requirements: 32-125 

r 32 !Normal: r 75 )Max: r 125 deg F SWce: I Room Air j crttlcal: I 

~ ~ J Oper: J ATM !Design: I NIA IH20Tst: 

~ E -::---..------,.---.-------.------..----~--;---.--------.-~-.---------1r--1 
0 ~ Min: !E o ~~--.__ ___ .._ _ _...._ ___ ,,__ _ __. ___ _...__~-i 

Flow: 

(/J 

~ z 

U ~ Mln- I NIA )Normal: I NIA !Max: I NIA 

Tag Name: f F AC-TIT-5371 

Type: RTD jProbe Length:) 31n 

Range Limits: 

Furnish with mounting accessories required for wall mount configuration 

Transmitter Model TIF52 

Sensor Pt100 

I gpm 

Voltage: 

Power Wiring~ 

Accuracy: 

NIA <-

<--<--<--
~-~ 

NIA <-

Loop Signal Type: I 4-20mA <-

HART Location: I Local <-

Indicate: I Yes Isolate: NIA <-

NIA ]Temperature Categay: NIA <-

EnclosLnl Protection iFf 6 l1P2: r 6 <-

Yes J RTD Constantl TBD <-

Yes <-

NIA <-

NIA I Humidity: I WA <-

NIA <-

NIA <-

F AC-TIT-5371 <-

NIA <--<-

<-

<--
--<--
>--

>-----------
3-Jan-1:! 
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SECTION 40 9113.23 

GAS ANALYSIS PROCESS MEASUREMENT DEVICES 

PART 1 GENERAL 

1.1 SCOPE 

A. It is the intent of this section to provide the specification for the procurement, 
installation, connection, programming, and calibration of the oxygen monitor. 
Some equipment controls are specified in other portions of the subcontract 
documents. It is the responsibility of the bidder to read and conform to all 
sections of this specification, review all subcontract drawings of all divisions, and 
coordinate with all equipment suppliers of material specified under other sections 
of this specification. 

B. The installation supervision, start up, and checkout necessary for the oxygen 
monitor and the combustion gas analyzer shall be provided under this section. 

C. Provide the necessary materials and manpower to participate in the testing, 
adjusting, and balance and the commissioning process as required by those 
sections of this specification. 

1.2 SECTION INCLUDES 

A. Gas Analysis Process Measurement Devices: 

1. Oxygen monitor. 

2. Combustible gas analyzer. 

1.3 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 6000, "Product Requirements." 

E. Section 01 8116, "Facility Environmental Requirements." 

F. Section 13 4800, "Sound, Vibration, and Seismic Control." 

1.4 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

1.5 SUBMITTALS 

A. Provide the following in accordance with the requirements of Exhibit I: 

1. Before Fabrication: 

a. Documentation of International Organization for Standardization 
(ISO 9001) certification (if applicable). 

b. Provide a copy of the Quality Assurance Plan identifying 
procurement, design, fabrication, test and inspection, material 
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traceability, and nonconformity controls for approval by LANL prior 
to Subcontract award. 

c. Catalog data sheets on instrumentation, which show performance 
characteristics, dimensions, material of fabrication, and other 
characteristics necessary to ensure conformity with the design 
requirements. 

d. Provide functional test procedure. 

e. Manufacturer's assembly drawings, wiring diagrams, and electrical 
schematics. 

f. Support plan outlining product support for products in Part 2. 
Identify which products are available for 5 years or more. Identify 
if the parts are "off-the-shelf' 

2. Before Shipment: 

a. Certificates of conformance (COC) for Oxygen Monitor, attesting 
that items are in accordance with the requirements of 
ANSl/ISA-92.04.01, Part 1-2007, American National Standard for 
Performance Requirements for Instruments Used to Detect 
Oxygen-DeficienUOxygen-Enriched Atmospheres. For the 
purposes of determining the requirements: 

1) The oxygen monitor is considered a stand-alone monitor with 
local, visual and audible alarms; 

2) The oxygen monitor shall have a digital display; and 

3) The oxygen monitor shall include an external battery back-up. 

b. Detailed installation instructions for instrumentation devices. 

c. Listing of configuration parameters. 

d. Functional test report for instrumentation devices per 
Paragraph 1.9A. 

e. Manufacturer's operating procedures, including safety and 
troubleshooting procedures. 

f. Manufacturer's maintenance procedures, including service 
schedules, recommended spare parts, and warranties. 

g. Storage and handling procedure: long term storage, humidity 
trimming, temperature conditioning, shelf life limits. 

h. Listing of associated tagnames with firmware version number. 

3. With Shipment: 

a. Calibration certification traceable to the NIST for all 
instrumentation. 

b. Each shipment container shall include a packing list of all items 
contained in that shipment container. Also, a copy of each 
packing list shall be sent to the LANL Subcontractor Technical 
Representative .. 
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c. Evidence of nationally recognized testing laboratory (NRTL) or 
Underwriters Laboratories, Inc. (UL) listing or labeling for all 
instrumentation. 

d. Miscellaneous hardware such as specialty cables, keys, 
configuration or calibration tools, handheld programming devices, 
converters, device drivers etc. necessary to utilize any of the 
supplied process control auxiliary devices and applicable resident 
software for its intended function. 

1.6 QUALITY ASSURANCE 

A. Seller's Quality Assurance Requirements: 

1. Work identified in this section shall be done under a QAP in accordance 
with Section 01 4000, "Quality Requirements." 

B. Receipt Inspection: 

1. Generally, all equipment and accessories installed under this subcontract 
shall be inspected by the subcontractor in the presence of the LANL 
Startup and Commissioning Representative and approved before 
acceptance. The subcontractor shall be responsible for all repairs as 
required. 

2. Upon receipt, the instruments will be visually inspected by a qualified 
Subcontractor QC Inspector for any damage or abnormalities that could 
affect their performance in accordance with the QAP. 

3. Documentation will be reviewed by a qualified Subcontractor QC 
Inspector to determine that the required documentation as specified in 
Section 1.6 is present and traceable to the instruments. 

C. Calibration and Material Certifications: 

1. Instruments to be calibrated by manufacturer. Calibration shall be 
traceable to National Institute of Standards and Technology (NIST) 
standards. 

2. Calibration documentation is to be included with the instruments at time of 
delivery. 

3. Material certification for all process-wetted materials to be included with 
the instrument at time of delivery. 

D. Storage and Handling: 

1. In addition to the requirements in Section 01 6000, "Product 
Requirements," comply with the following requirements: 

a. Vendor shall be responsible for any damage resulting from 
improper packing until acceptance. Subcontractor shall inspect all 
materials upon receipt. 

b. Each shipment container shall include a packing list of all items 
contained in that shipment container. Also, a copy of each 
packing list shall be sent to the LANL Subcontractor Technical 
Representative. 
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c. Vendor shall be responsible for providing any special devices 
needed for the delivery of any equipment and/or material. 

d. Vendor shall define any heating, air conditioning, humidity control, 
or other storage criteria for equipment that is to be installed for 
regular use or is intended to be used as spare. 

e. Vendor shall define long-term storage limits and maintenance 
procedures that are required to ensure these limits. 

f. Vendor shall define shelf-life limits of all supplied equipment. 

g. All openings shall be capped, plugged, or otherwise sealed 
against the intrusion or water, dirt, and debris. Water shall be 
removed from cavities to protect against damage caused by 
freezing and desiccant inserted, if appropriate. 

E. Personnel Qualification: 

1. Personnel installing instrumentation devices shall be familiar with type of 
instrument, and required installation practices. Refer to vendor's Quality 
Assurance Plan for additional requirements for installation personnel. 

F. Nonconformance: 

1. Nonconformance of an instrument shall be documented and corrected 
before shipment. If found on receipt, nonconformance shall be 
documented and corrected before installation at the expense of the 
subcontractor in accordance with Section 01 4000, "Quality 
Requirements." 

G. Electrical Suitability: 

1. All process control auxiliary devices shall be Underwriters Laboratories, 
Inc. (UL) or nationally recognized testing laboratory (NRTL) listed or 
labeled. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Design the process components to operate at a design altitude of 7,500 ft above 
sea level and in the general environmental conditions specified in 
Section 01 8116, "Facility Environmental Requirements." Seismic requirements 
are located in Section 13 4800, "Sound, Vibration, and Seismic Control." 

1.8 RECORDS 

A. Furnish complete spare parts lists, operating instructions, and maintenance 
literature. 

8. Provide record drawings as required by the general subcontract requirements. 

C. Supply instrumentation device software and configuration management type 
tools as applicable: 

1. Verified listing of parameter values for each device required to comply 
with individual device datasheets. 

2. Licensed copies of all specialty software needed for controlled 
configuration. 
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3. Miscellaneous hardware such as cables, dongles, keys, configuration or 
calibration tools, handheld programming or monitoring devices, or 
converters necessary to use any of the supplied devices or parameter entry. 

D. Supply calibrations records for each tagged instrument. 

1.9 TESTING 

A. Functional Test: 

1. Verify that each instrument is calibrated using the manufacturer's 
recommended calibration equipment and specified calibration 
procedures. 

2. For the Oxygen Monitor, perform functional testing per 
ANSl/ISA92.04.01, Part 1-2007. Submit test results according to 
Paragraph O of this section. 

3. Submission of calibration certificate is sufficient for validating functionality 
and configuration of the combustible gas analyzer. 

1.10 TRAINING 

A. Provide 2 hours of training to cover all general aspects of instrumentation 
installation, wiring, calibration techniques, programming, configuration 
management of devices, and parameter entry. 

B. Provide 40 hours of onsite training during the warranty period. The 
Subcontractor shall provide this training at the request of LANL. 

1.11 SERVICE AND WARRANTY 

A. For all instrumentation devices provide one-year warranty including travel costs. 

B. If the manufacturer has a standard warranty that exceeds one year then the 
longer warranty shall be provided. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to Section 01 2500, "Substitution Procedures." 

2.2 GAS ANALYSIS PROCESS MEASUREMENT DEVICES 

A. Oxygen Monitors - (See Attachment 1) 

1. Power Requirements: 110/230VAC, 50-60Hz or 18-32VDC. Battery 
backup is required as a critical characteristic. 

2. Accuracy: ± 0.5% 02. 

3. Range: 0 to 25% Oxygen. 

4. Output: 4 to 20mA, Alarm Relay. 

5. Local Indications Visual Alarm display, Audible Alarm. Alarms must latch 
and require operator intervention to clear. 

6. Manufacturer: RKI Industries. 

7. Controller Model: Beacon110. 
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8. Sensor Model: 72-211 O RK-03 

9. Battery Backup Model: 49-8104RK 

B. Combustible Gas Analyzers - (See Attachment 2) 

1. Sensor Type: Beadle Combustible. 
2. Sensor Life: 3 to 5 years typical. 
3. Accuracy: (The greater of) ± 5% reading or 2% full scale. 
4. Response Time: 90% in 45 sec. 
5. Measuring Ranges: 0-100% LEL. 
6. Manufacturer: RKI Industries. 
7. Controller Model: Beacon110. 
8. Sensor Model: 61-1006RK 

PART 3 EXECUTION 

3.1 GENERAL 

A. Provide the control devices as specified in PART 2 of this section; and all field 
hardware, conduit, wiring, etc., for a complete installation. 

B. Install all aspects of the system in compliance with all applicable codes, 
regulations, and all related Subcontract documents. 

C. Install all materials in accordance with the published manufacturer's 
recommendations. 

D. Where miscellaneous materials are required to complete an installation (isolation 
valves for sensors, etc.), supply the materials as defined in the relevant section 
of this specification and install them under this section of this specification, 
unless otherwise noted. 

E. Coordinate with other trades where installation of a particular component 
requires other trades to be involved. Installation coordination includes location 
the correct placement of sensors and monitors. Care shall be exercised to 
identify locations that meet the requirements of the manufacture including 
upstream and downstream distances, pressures, temperatures, etc. 

F. All signal wiring requiring shielding shall have the shield terminated at the 
controller end only. Trim and insulate the shield wire at the device end. 

G. Label all wiring with permanent labels indicating the point device identifier. Install 
a phenolic label mounted at the device indicating the device type and point 
identifier name. 

H. Label all field devices with 1" x 3" phenolic labels. Labels shall include the point 
name and device name. Labels shall be glued, attached with screws, or 
stainless wire in the case of valves. 

3.2 GAS ANALYSIS PROCESS MEASUREMENT DEVICES 

A. Ensure all process connections for measurement devices are helium leak tight. 

B. Instruments with an electrical input or output shall be UL or NRTL listed or 
labeled. 

C. Install instruments in accordance with manufacturer's installation instructions and 
facility requirements providing all of the required gaskets, thermal compounds, 
flanges, mounting brackets, insulation, piping, fittings, and manual valves for 
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shutoff, equalization, purging, and calibration. Replace or repair any damaged 
insulation after devices are installed to match existing work and repair any 
damaged galvanized surfaces with zinc paint. 

D. Instruments with an NPT connection shall be installed per manufacturer 
requirements. Minimum basic requirements include: verifying that threads are 
clean, torque "snug-tight" using a thread locking compound. Do not over tighten 
the instrument or use the instrument housing for tightening purposes. 

E. Penetrate all enclosures from the bottom and seal using a silicone rubber sealant 
to preclude entry of water. 

3.3 FIELD TESTING AND ADJUSTING EQUIPMENT 

A. Testing: The sub-contractor shall provide personnel, equipment, instrumentation, 
and supplies necessary to perform site testing. LANL will witness the testing, 
and written permission shall be obtained from LANL before proceeding with 
testing. 

B. Data: Original copies of data produced, including the results of each test 
procedure, shall be turned over to LANL at the conclusion of each phase of 
testing prior to LANL approval of the test. 

C. Test Procedures: The test procedures shall cover actual equipment and 
functions specified for the project. 
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Attachment 1 

Gas Analyzer Instrument 
DATA SHEET NO. I REV. 

AIT-5300 I A 

A:COM~ Oxygen Depletion SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

FAC-AIT-5300 
Hookup Drawings: I NIA Loop Wirtng Diagrams: I NIA 

TAG NO: 
Spec Noj 40 9113 23 Line I Vessel Number. I Room <-

Asset No: P&ID: I P.{;201 Line ID: NIA !Size: NIA Schedule: I NI <-

Ser\ice Manufacturer. I RKI Instruments <-

Descrtption: 
Wet Lab Area Oxygen Monitor 

Model: 72-2110 RK-03 <-

Safety Class GS Quality Assurance Lewi ML-4 <-

<-

I I -
UJ Pressure: Units Fluid: Room Air <-

UJ z Oper. I 1 !Design: 1 IH20Tst: NIA aim Area Classification: I NIA <-
UJ 0 WF Temperature: Ambient Temperature Requirements: NIA <-

8 Ci Min: I NIA I Normal: 75 I Max: NIA deg F Sel'lice: Wet Lab jCrttlcal: I NIA <-a:: z 
a.. 0 Flow: pH: I Units <-

O l Min: I_~ !Normal: I NIA I Max: I NIA I gpm Min: I NIA !Normal: I NIA I Max: N I NIA <-

<-
~ - <-,- I -Tag Name: FAC-AIT-5300 SS Tag: Yes Voltage: 115VAC <-

Type: Oxygen Depletion Power Wirtng. NIA Signal Type: I 4-20 mA <-

Process Connection: Controller Mounted Probe 3/4" NPT Communication Protocc NIA Location: I Integral <-

Electrtcal Connection: Standard connector Smart: I No Indicate: I Yes Alarm: Yes <-

Calibration Gas: Oxygen a:: Electrtcal Protection: NIA lTemperature Category: NIA <-

!z: I Sampling Method: Diffusion Detection Range: 0-25% Oxygen 
w 

Gas Group: NIA Enclosure Protection lf'i 6 11P2: I 5 ....J <-
....J w Body Matertal: NIA Electrode Matertal: NIA 0 Ambient Temperature Compensation: I No <-

:E a:: w Insulation Matertal NIA 0-0ng Matertal: NIA F- Factory Calibration: Yes <-
....J z w Response Time 90% / 30 Sec Temp Element: NIA 0 Fail Mode: Upscale <-

Element Diameter 1.75" 0 Conduit Connectio qty 2 314" NPT Conduit hubs <-

Element Length: NIA Operating Temp: -4 to 122 deg F I Humidity: I Oto95% RH <-

Accuracy: ± 0.5% o, Body Matertal: Fiberglass <-

I Manufacturer. RKI Instruments SS Tag: Yes <-

Model: 65-2494RK Accuracy: ,;0.01 pH ± o.02wt Calibrated Range: I -2to16pH <-- -
<-

- ·- ·- - - - <--
NIA 

~ 
Gas Group: NIA Enclosure Protection IPj 6 l1P2: I 5 <-

NIA w Matertal: ABS Plastic I Size: 11.3" H x 7.5" W x 5.8" D <-

I NIA I= Style: Lead Acid 24 VDC <-

NIA NIA ~ Power Rating: 12 AH (amp hour) <-

NIA a.. Operating Temp: 32Fto104F 
::::> 

NIA G Termination Strtp: Yes <-

NIA ~ l Manufacturer. RKI Instruments <-

I NIA Model: 49-8104RK <-
- -<-- - -- -

<-

72-2110RK Model Controller NEMA 4X enclosure w/ audible alarm -<-
-03 Case mounted Strobe -<-
49-8104RK Battery Backup> 8 hours -<-en -w <-

I= -0 <-z --'I -<--
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Attachment 2 

Gas Analyzer Instrument 
DATA SHEET NO. I REV. 

AT-5810 I A 

A:COM. LEL Combustible Gas SHEET OF DATE 

NO. BY DATE REVISION 1 1 1-17-13 

BY CHK'D PROC. I APPR. 

NCC AME I 

RLWTF 
P.O. 

Project: 
REQ. 

Hookup Drawings: I NIA Loop Wiring Diagrams: I NIA 
TAG NO: FAC-AT-5810 Spec Nof 40 9113 23 Line I Vessel Number. I Room <-

Asset No: P&ID: I P.Q200 Line ID: NIA !Size: NIA Schedule: I NI <-

Ser.ice Manufacturer: I RKI Instruments <-
Description: 

LLW Utility Building 
Model: 72-2110 RK--03 <-

Safety Class GS Quality Assurance Lewi ML-4 <-

<-

I I 

....._ 
en Pressure: Units Fluid: Room Air <-

en z Oper. I 1 I Design: 1 IH20Tst: NIA atm Area Classification: I NIA <-en o 
~E Temperature: Ambient Temperature Requirements: NIA <-

QO Min: I NIA I Normal: 75 I Max: NIA deg F Ser.ice: Wet Lab ICritlcal: I NIA <-a:: z 
a. 0 Flow: pH: I Units <-

(..) 

I jNormal: I Max: .!...!'.!!... Min: I NIA !Normal: I NIA IMax: I 
N l NIA Min: NIA NIA NIA <--<-- -

<-

Tag Name: FAC-AT-581olss Tag: Yes Voltage: 
, ,..._ 

115VAC <-

Type: LEL Combustible Power Wiring· NIA Signal Type: I 4-20mA <-

Process Connection: Junction Box mounted Probe 314" NPT Communication Protoc NIA Location: I integral <-

Electrical Connection: Standard connector Smart: I No Indicate: I Yes Alarm: Yes <-

Calibration Gas: Methane a:: Electrical Protection: NIA 1Temperature Category: NIA <-

I- Sampling Method: Diffusion Detection Range: 0-100% Range ~ Gas Group: NIA Enclosure Protection If'! 6 11P2: I 5 <-z _J 
w Body Material: NIA Electrode Material NIA 0 Ambient Temperature Compensation: I No <-
~ a:: w Insulation Material NIA 0-ring Material: NIA I- Factory Calibration: Yes <-
_J z w Response Time 90% / 45 Sec Temp Element: NIA 0 Fall Mode: Upscale <-

Element Diameter 1.5" 
(..) 

Conduit Connectio qty 2 314' NPT Conduit hubs <-

Element Length: NIA Operating Temp: -4 to 122 deg F I Humidity: I Oto95% RH <-

Accuracy: (The greater of) :!: 5% reading or 2% full scale Body Material: Fiberglass <-

Manufacturer. RKI Instruments SS Tag: Yes <-

Model: 61-1006RK Accuracy: 70.01 pH:!: O.O~Calibrated Range: I -2 to 16 pH <--
<-- -
<-

I NIA I I I I I 1 I <-

NIA I <-

J. NIA <-

I NIA NIA I <-

NIA I 
NIA <-

NIA <-
I NIA <-....._ 

<-

<-

72-2110RK Model Controller NEMA 4X enclosure w/ audible alarm <-
--03 Case mounted Strobe f--

<-,____ 
61-1006RK Combustible Gas Detector w/ Junction Box for remote mounting <-en ,____ 

~ 
0 z 

'61 
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PART 1 GENERAL 

1.1 SECTION INCLUDES 

SECTION 40 9200 

PRIMARY CONTROL DEVICES 

A. This section includes the specification for development of the primary control devices. 

B. It is the intent of this section to procure, install, connect, program, and calibrate 
the selected control devices as necessary as shown in the system drawings. 
Some equipment controls are specified in other portions of the subcontract 
documents. It is the responsibility of the bidder to read and conform to all 
sections of this specification, review all subcontract drawings of all divisions, and 
coordinate with all equipment suppliers of material specified under other sections 
of this specification. 

C. The engineering, installation supervision, calibration, start up, and checkout 
necessary for the primary control devices shall be provided under this section. 

D. Provide the necessary materials and manpower to participate in the testing, 
adjusting, and balance and the commissioning process as required by those 
sections of this specification. 

E. Primary Control Valves: 

1. Electrically-Operated Primary Control Valves, 
2. Pneumatically-Operated Primary Control Valves, 
3. Pressure Relief Primary Control Valves, 
4. Solenoid Primary Control Valves, and 
5. Specialty Primary Control Valves. 

F. This specification concerns the following low-level waste process measurement 
devices detailed on the Data Sheets included as Attachment 1. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 6000, "Product Requirements." 

E. Section 01 8116, "Facility Environmental Requirements." 

F. Section 13 4800, "Sound, Vibration, and Seismic Control." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

B. Drawings: 

1. Drawing C55864, Sheet D-6010, "Influent Filter System Roughing Filters P&ID." 

2. Drawing C55864, Sheet D-6011, "Reaction/Precipitation System Mixing 
Chamber P&ID." 

3. Drawing C55864, Sheet D-6012, "Reaction/Precipitation System TK-1101 P&ID." 
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4. Drawing C55864, Sheet D-6013, "Microfiltration System TK-1102 P&ID." 

5. Drawing C55864, Sheet D-6014, "Microfiltration System Microfilter P&ID." 

6. Drawing C55864, Sheet D-6015, "Microfiltration System Clean-In-Place 
Skid P&ID." 

7. Drawing C55864, Sheet D-6016, "Reverse Osmosis System TK-1301 P&ID." 

8. Drawing C55864, Sheet D-6017, "Reverse Osmosis System P-1302 P&ID." 

9. Drawing C55864, Sheet D-6018, "Reverse Osmosis System Reverse 
Osmosis Unit P&ID." 

10. Drawing C55864, Sheet D-6019, "Reverse Osmosis System TAC-4302 P&ID." 

11. Drawing C55864, Sheet D-6020, "Reverse Osmosis System TK-1304 P&ID." 

12. Drawing C55864, Sheet D-6021, "Polishing System Pump and FL T-1401 P&ID." 

13. Drawing C55864, Sheet D-6022, "Polishing System FLT-1403 and 
FL T-1405 P&ID." 

14. Drawing C55864, Sheet D-6023, "Solids Collection & Concentration System 
TK-1707 and Pump P&ID." 

15. Drawing C55864, Sheet D-6024, "Solids Collection & Concentration 
System Rotary Filter P&ID." 

16. Drawing C55864, Sheet D-6025, "Solids Collection & Concentration 
System TK-1702 and Pump P&ID." 

17. Drawing C55864, Sheet D-6026, "Solids Collection & Concentration 
System TK-1704 and Pump P&ID." 

18. Drawing C55864, Sheet D-6027, "Solids Collection & Concentration 
System TK-1703 and Pump P&ID." 

19. Drawing C55864, Sheet D-6028, "De-Watering System TK-1705 and 
Pump P&ID." 

20. Drawing C55864, Sheet D-6029, "De-Watering System EVAP-1701, 
EVAP-1702 P&ID." 

21. Drawing C55864, Sheet D-6030, "De-Watering System TK-1706 and 
Pump P&ID." 

22. Drawing C55864, Sheet P-6004, "Sewer System P&ID." 

23. Drawing C55864, Sheet P-6006, "CAM and FAS P&ID." 

24. Drawing C55865, Sheet P-6200, "Natural Gas P&ID." 

25. Drawing C55865, Sheet P-6201, "Potable & Non-Potable Water P&ID." 

26. Drawing C55865, Sheet P-6202, "Compressed Air P&ID." 

27. Drawing C55867, Sheet D-6410, "Effluent Storage System TK-1501 P&ID." 

28. Drawing C55867, Sheet D-6411, "Effluent Storage System TK-1502 and 
Pump P&ID." 

29. Drawing C55867, Sheet D-6412, "Effluent Storage System Sample - pH 
Adjustment P&ID." 
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1.4 SUBMITTALS 

A. Provide the following in accordance with the requirements of Exhibit I and 
timeline specified. 

1. Before Fabrication: 

a. Documentation of International Organization for Standardization 
(ISO 9001) certification (if applicable). 

b. Provide a copy of the Quality Assurance Plan identifying 
procurement, design, fabrication, test and inspection, material 
traceability, and nonconformity controls for approval by Los 
Alamos National Laboratory (LANL) prior to Subcontract award. 

c. Catalog data sheets on control devices, which show performance 
characteristics, dimensions, material of fabrication, and other 
characteristics necessary to ensure conformity with the design 
requirements. 

d. Provide leak test procedure. 

e. Provide weld inspection procedure. 

f. Provide functional test procedure. 

g. American Society of Mechanical Engineers (ASME)-certified Weld 
Inspector records. 

h. Manufacturer's assembly drawings, wiring diagrams, and electrical 
schematics. 

i. Support plan outlining product support for products in PART 2 of 
this section. Identify which products are available for 5 years or 
more. Identify if the parts are "off-the-shelf' . 

2. Before Shipment: 

a. Certificates of Conformance (COC) for all control devices, 
attesting that items are in accordance with specified requirements. 

b. Detailed installation instructions for instrumentation and control devices. 

c. Listing of configuration parameters. 

d. Loop diagrams for all instrumentation and hardwired interlocks 
(one instrument and related input/output per loop drawing). 

e. Functional test report for control devices per Paragraph 1.BC. 

f. Manufacturer's operating procedures, including safety and 
troubleshooting procedures, for control devices. 

g. Manufacturer's maintenance procedures, including service schedules, 
recommended spare parts, and warranties for control devices. 

h. Storage and handling procedure: long term storage, humidity 
trimming, temperature conditioning, shelf life limits. 

3. With Shipment: 

a. 

b. 
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c. Weld inspection report per Paragraph 1.SA. 

d. Calibration certification traceable to National Institute of Standards and 
Technology (NIST) for positioners for electrically operated valves. 

e. Evidence of nationally recognized testing laboratory (NRTL) or 
Underwriters Laboratories, Inc. (UL) listing or labeling for all 
control devices. 

f. Each shipment container shall include a packing list of all items 
contained in that shipment container. Also, a copy of each 
packing list shall be sent to the LANL Subcontractor Technical 
Representative (STR). 

1.5 QUALITY ASSURANCE 

A. Seller's Quality Assurance Requirements: 

1. Work Identified in this section shall be done under a Quality Assurance 
Program in accordance with Section 01 4000, "Quality Requirements." 

B. Receipt Inspection: 

1. Generally, all equipment and accessories installed under this subcontract 
shall be inspected by the Subcontractor in the presence of the LANL 
Startup and Commissioning Representative and approved before 
acceptance. The Subcontractor shall be responsible for all repairs as 
required. 

2. Upon receipt, the instruments and control devices will be visually 
inspected by a qualified Subcontractor Quality Control Inspector for any 
damage or abnormalities that could affect their performance in 
accordance with the Quality Assurance Program. 

3. Documentation will be reviewed by a qualified Subcontractor Quality 
Control Inspector to determine that the required documentation as 
specified in Paragraph 1.4 is present and traceable to the control devices. 

C. Calibration and Material Certifications: 

1. Electrically-operated valve positioners to be calibrated by manufacturer. 
Calibration shall be traceable to National Institute of Standards and 
Technology (NIST) standards. 

2. Calibration documentation is to be included with the instruments at time of 
delivery. 

3. Material certification for all process-wetted materials to be included with 
the control device at time of delivery. 

D. Storage and Handling: 

1. In addition to the requirements in Section 01 6000, "Product 
Requirements," comply with the following requirements: 

a. Vendor shall be responsible for any damage resulting from 
improper packing until acceptance. Subcontractor shall inspect all 
materials upon receipt. 

b. Each shipment container shall include a packing list of all items 
contained in that shipment container. Also, a copy of each 
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packing list shall be sent to the LANL Subcontractor Technical 
Representative (STR). 

c. Vendor shall be responsible for providing any special devices 
needed for the delivery of any equipment and/or material. 

d. Vendor shall define any heating, air conditioning, humidity control, 
or other storage criteria for equipment that is to be installed for 
regular use or is intended to be used as spare. 

e. Vendor shall define long-term storage limits and maintenance 
procedures that are required to ensure these limits. 

f. Vendor shall define shelf-life limits of all supplied equipment. 

g. All openings shall be capped, plugged, or otherwise sealed 
against the intrusion or water, dirt, and debris. Water shall be 
removed from cavities to protect against damage caused by 
freezing and desiccant inserted, if appropriate. 

E. Personnel Qualification: 

1. Personnel installing control devices shall be familiar with type of control 
device, and required installation practices. Refer to vendor's Quality 
Assurance Plan for additional requirements for installation personnel. 

2. Nondestructive examination of welds (where welding is used) shall be 
conducted by a Weld Inspector qualified in accordance with AWS QC-1 
and LANL ESM (Chapter 13). All test reports shall be signed by 
personnel who performed or witnessed the tests and hold either Level II 
or Level Ill certification. The personnel certifications shall be submitted 
for approval prior to fabrication. 

F. Nonconformance: 

1. Nonconformance of a control device shall be documented and corrected 
before shipment. If found on receipt, nonconformance shall be 
documented and corrected before installation at the expense of the 
contractor in accordance with Section 01 4000, "Quality Requirements." 

G. Electrical Suitability: 

1. All Primary Control Devices shall be UL- or NRTL-listed or labeled. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Design the process components to operate at a design altitude of 7,500 ft above 
sea level and in the general environmental conditions specified in Section 01 8116, 
"Facility Environmental Requirements." Seismic requirements are located in 
Section 13 4800, "Sound, Vibration, and Seismic Control." 

B. For compatibility issues, additional component specific process conditions are 
listed on the data sheets and can include process streams with HzS04, NaOH, 
Fe2(S04)J, and MgS04. 

1.7 RECORDS 

A. Furnish complete spare parts lists, operating instructions, and maintenance 
literature. 

B. Provide record drawings as required by general subcontract requirements. 
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C. Supply control device software and configuration management type tools as 
applicable: 

1. Verified listing of parameter values for each device required to comply 
with individual device datasheets. 

2. Licensed copies of all specialty software needed for controlled 
configuration. 

3. Miscellaneous hardware such as cables, dongles, keys, configuration or 
calibration tools, handheld programming or monitoring devices, or 
converters necessary to use any of the supplied devices or parameter entry. 

D. Supply calibrations records for each tagged instrument. 

1.8 TESTING 

A. Nondestructive Examination: 

1. Examine welds on structures, systems, and/or components (SSCs) in 
accordance with ASME 831.3 (Chapter VIII, Part 10, "Inspection, 
Examination, and Testing Requirements"). The attached instrument 
datasheets indicate the fluid service. Submit results of the weld test per 
Paragraph 1.4A.3.c. 

8. Leak Test: 

1. Perform leak test on all devices in accordance with ASME 831.3 
(Chapter VIII, Part 10). The attached instrument datasheets indicate the 
fluid service. Submit results of the weld test per Paragraph 1.4A.3.b. 

C. Functional Test: 

1. Stroke all valves. 

1.9 TRAINING 

a. Ensure air-operated ball valve actuators stroke times meet 
requirements documented in the datasheets included with this 
section; 

b. Ensure on/off valve proximity switches indicate correct open or 
close status; 

c. Ensure motor-operated ball valve throttles to correct position using 
generator to simulate 25, 50, 75, and 100 percent open status; and 

d. Submit results of the Function Test per Paragraph 1.4A.2.e. 

A. Provide 20 hours of training to cover all general aspects of instrumentation 
installation, wiring, calibration techniques, programming, configuration 
management of devices, and parameter entry. 

B. Provide 200 hours startup support to LANL startup and commissioning 
personnel. Support functions to include troubleshooting, point verification, 
performance trending, and sequence of operation verification. 

C. Provide 40 hours of onsite training during the warranty period. The 
Subcontractor shall provide this training at the request of LANL. 

1.10 SERVICE AND WARRANTY 

A. For all control devices provide one-year warranty including travel costs. 
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B. If the manufacturer has a standard warranty that exceeds one year then the 
longer warranty shall be provided. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to Section 01 2500, "Substitution Procedures." 

2.2 PRIMARY CONTROL VALVES 

A. Electrically-Operated Primary Control Valves for Process Fluid: 

1. Wetted Material - Stainless steel; 
2. Power Requirement - 24V de; 
3. Process Connection - 316SS butt weld; 
4. Recommended Valve Manufacturer- Flow-Tek 7000 Series Ball Valve; and 
5. Recommended Actuator Manufacturer - Bray Automator Series 73. 

B. Electrically-Operated Primary Modulating Control Valves for Process Fluid: 

1. Wetted Material - Stainless steel; 
2. Power Requirement - 24V de; 
3. Process Connection - ASME Class 150-lb raised-face flange; 
4. Recommended Valve Manufacturer - Fisher GX Series; and 
5. Recommended Actuator Manufacturer- Emerson M2CP1000. 

C. Pneumatically-Operated Primary Modulating Control Valves for Process Fluid: 

1. Wetted Material - Stainless steel; 
2. Power Requirement - CA 60 to 120 psi; 
3. Process Connection - ASME Class 150-lb raised-face flange; and 
4. Recommended Manufacturer - Fisher GX Series. 

D. Pneumatically-Operated Primary Control Valves for Process Fluid: 

1. Wetted Material- Stainless steel; 
2. Power Requirement - 60 to 120 psi; 
3. Process Connection - 316SS butt weld; and 
4. Recommended Valve Manufacturer- Flow-Tek 7000 Series Ball Valve. 

E. Pressure Relief Primary Control Valves for Non-Corrosive Gases: 

1. Body Material - Ductile Iron; 
2. Process Connection - FNPT x FNPT; and 
3. Recommended Valve Manufacturer - Crosby Series 800. 

The following table provides additional component details: 

Component P&ID Drawing/ Service To Line Set 
EIN Sheet No. Size Pressure 

LLW-PRV-1105 C55864/D-6010 Roughing Filter FLT-1101 2.0 in. 125 psig 

LLW-PRV-1401 C55864/D-6021 Perchlorate Ion Exchange Filter FLT-1401 2.0 in. 125 psig 

LLW-PRV-1403 C55864/D-6021 Perchlorate Ion Exchange Filter FL T-1402 2.0 in. 125 psig 

LLW-PRV-1405 C55864/D-6022 Polishing Ion Exchange FL T-1403 2.0 in. 125 psig 

LLW-PRV-1407 C55864/D-6022 Polishing Ion Exchange FLT-1404 2.0 in. 125 psig 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Control Devices 
:40 9200-7 
:11675 



Component P&ID Drawing/ Service To Line Set 
EIN Sheet No. Size Pressure 

LLW-PRV-1409 C55864/D-6022 Absorber FLT-1405 2.0 in. 125 psig 

LLW-PRV-1411 C55864/D-6022 Absorber FLT-1406 2.0 in. 125 psig 

F. Pressure Relief Primary Control Valves for Instrument Air: 

1. Body Material- 316 Stainless Steel ASTM A 479; 
2. Process Connection - FNPT x FNPT; 
3. Recommended Valve Manufacturer - Generant; and 
4. Recommended Model Number- IRVD-4V-V-80-X with 0.312" Orifice. 

The following table provides additional component details: 

Component P&ID Drawing/ Service To 
Line Set 

EIN Sheet No. Size Pressure 

CA-PSV-5412 C55864/D-6014 FCV-1219 1/2 in. 80 psig 

CA-PSV-5413 C55864/D-6017 FCV-1311 1/2 in. 80 psig 

CA-PSV-5414 C55864/D-6017 FCV-1314 1/2 in. 80 psig 

CA-PSV-5415 C55864/D-6021 FCV-1403 1/2 in. 80 psig 

CA-PSV-5418 C55864/D-6030 FCV-1701 1/2 in. 80 psig 

CA-PSV-5419 C55864/D-6023 FCV-1707 1/2 in. 80 psig 

CA-PSV-5420 C55864/D-6027 FCV-1719 1/2 in. 80 psig 

G. Vacuum Relief Primary Control Valves for Non-Corrosive Gases: 

1. Body Material - Stainless Steel; 
2. Process Connection - ASME Class 150-lb raised-face flange; and 
3. Recommended Valve Manufacturer - Anderson Greenwood Type 9200. 

The following table provides additional component details: 

Component P&ID Drawing/ Service To 
Line Set 

EIN Sheet No. Size Vacuum 

LLW-PSV-1400 C55864/D-6021 Perchlorate Ion Exchange Filter FL T-1401 2.0 in. 50" H20 

LLW-PSV-1402 C55864/D-6021 Perchlorate Ion Exchange Filter FLT-1402 2.0 in. 50" H20 

LLW-PSV-1404 C55864/D-6022 Polishing Ion Exchange FLT-1403 2.0 in. 50" H20 

LLW-PSV-1406 C55864/D-6022 Polishing Ion Exchange FLT-1404 2.0 in. 50" H20 

LLW-PSV-1408 C55864/D-6022 Absorber FLT-1405 2.0 in. 50" H20 

LLW-PSV-1410 C55864/D-6022 Absorber FLT-1406 2.0 in. 50" H20 

H. Pressure Reducing Regulators for Compressed Air Service: 

1. Body Material - Stainless steel; 
2. Process Connection - NPT; and 
3. Valve Manufacturer - Fisher 95H Series; 70 to 150 psig outlet pressure range. 

The following table provides additional component details (air pressure to all 
regulators is 105 to 120 psig): 
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Component P&ID Drawing/ Service To Line 
EIN Sheet No. Size 

CA-PCV-5401 C55864/D-6018 Reverse Osmosis Array Skid, ROU-1301 1/8 in. 

CA-PCV-5406 C55864/D-6010 Roughing Filter FLT-1101 1/2 in. 

CA-PCV-5407 C55864/D-6013 Microfilter Skid 1/2 in. 

CA-PCV-5412 C55864/D-6014 
Flow Control Valve FCV-1206 Pneumatic 

1/2 in. Actuator 

CA-PCV-5413 C55864/D-6017 Flow Control Valve FCV-1311 Pneumatic 
1/2 in. Actuator 

CA-PCV-5414 C55864/D-6017 
Flow Control Valve FCV-1315 Pneumatic 

1/2 in. Actuator 

CA-PCV-5415 C55864/D-6021 Flow Control Valve FCV-1403 Pneumatic 
1/2 in. Actuator 

CA-PCV-5417 C55864/D-6030 
Flow Control Valve FCV-1700 Pneumatic 

1/2 in. Actuator 

CA-PCV-5418 C55864/D-6030 Flow Control Valve FCV-1701 Pneumatic 
1/2 in. Actuator 

CA-PCV-5419 C55864/D-6023 
Flow Control Valve FCV-1707 Pneumatic 

1/2 in. Actuator 

CA-PCV-5420 C55864/D-6027 
Flow Control Valve FCV-1719 Pneumatic 

1/2 in. Actuator 

CA-PCV-5421 C55864/D-6012 Level Control Valve LCV-1124 Pneumatic 
1/2 in. Actuator 

I. Solenoid Primary Control Valves: 

1. Process Connection - ASME Class 150-lb raised-face flange and 
2. Valve Manufacturer - ASCO, Series 8223. 

PART 3 EXECUTION 

3.1 GENERAL 

A. Provide control devices as specified in PART 2 of this section, and all field 
hardware, conduit, wiring, etc., for a complete installation. 

B. Install all aspects of the system in compliance with all applicable codes, 
regulations, and all related Subcontract documents. 

C. Install all materials in accordance with the published manufacturer's 
recommendations without exception. 

Set 
Pressure 

100 psig 

80 psig 

100 psig 

75 psig 

75 psig 

75 psig 

75 psig 

75 psig 

75 psig 

75 psig 

75 psig 

75 psig 

D. Where miscellaneous materials are required to complete an installation (control 
solenoids, etc.), supply the materials as defined in the relevant section of this 
specification. Install them under this section of this specification, unless 
otherwise noted. 

E. Coordinate with other trades where installation of a particular component 
requires other trades to be involved. Installation coordination includes the correct 
placement of control valves, solenoids, relays, control power circuits, etc. Care 
shall be exercised to identify locations that meet the requirements of the 
manufacture. 

F. All signal wiring requiring shielding shall have the shield terminated at the 
controller end only. Trim and insulate the shield wire at the device end. 
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G. Label all wiring with permanent labels indicating the point device identifier. Install 
a phenolic label mounted at the device indicating the device type and point 
identifier name. 

H. Label all field devices with 1-in. by 3-in. phenolic labels. Labels shall include the 
point name and device name. Labels shall be glued, attached with screws, or 
stainless wire in the case of valves. 

3.2 PRIMARY CONTROL DEVICES 

A. Valves shall be flushed clean of dirt, burrs, and welding residues. 

B. Valves with an electrical input or output shall be UL- or NRTL-listed or labeled. 

C. Primary Control Valves 

1. Electrically-Operated Primary Control Valves 

a. Clean and inspect metal parts. If the seating surfaces have been 
damaged then replace the ball and stem. 

b. Actuators shall be mounted vertically either top-dead-center 
(above the pipe) or 90 degrees from top-dead-center. 

c. Actuators shall be installed to ensure they do not interfere with the 
operation or access to other equipment. 

d. Actuators shall be configured in a consistent manner with attention to 
actuator rotation direction so that a 0 percent "close" or 100 percent 
open command has consistent result to close or open the valve. 

2. Pneumatically-Operated Primary Control Valves 

a. Clean and inspect metal parts. If the seating surfaces have been 
damaged then replace the ball and stem. 

b. Actuators shall be mounted vertically either top-dead-center 
(above the pipe) or 90 degrees from top-dead-center. 

c. Actuators shall be installed to ensure they do not interfere with the 
operation or access to other equipment. 

d. Proximity sensor assembly shall include commercial off-the-shelf 
(COTS) cord set with one end having mating plug connection for 
interfacing sensor housing. The other end shall have flying leads. 

e. Provide A UL-labeled junction box and connecting means to 
terminate the cord set. All wiring and terminations shall be 
National Electrical Code (NEC) (NFPA 70)-compliant. 

3. Pressure Relief Primary Control Valves 

a. Clean and inspect metal parts. If the seating surfaces have been 
damaged then replace the ball and stem. 

4. Solenoid Primary Control Valves 

a. Provide Verein Deutscher lngenieureNerband Deutscher 
Elektrotechniker (VDINDE) standard compliant mounting. 

5. Specialty Primary Control Valves 

a. Clean and inspect metal parts. If the seating surfaces have been 
damaged then replace the ball and stem. 
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b. Actuators shall be mounted vertically either top-dead-center 
(above the pipe) or 90 degrees from top-dead-center. 

c. Actuators shall be installed to ensure they do not interfere with the 
operation or access to other equipment. 

d. Provide a UL-labeled junction box and connecting means to 
terminate the cord set. All wiring and terminations shall be NEC 
(NFPA 70)-compliant. 

3.3 FIELD TESTING AND ADJUSTING EQUIPMENT 

A. Testing: The Subcontractor shall provide personnel, equipment, instrumentation, 
and supplies necessary to perform site testing. LANL will witness the testing, 
and written permission shall be obtained from LANL before proceeding with 
testing. 

B. Data: Original copies of data produced, including the results of each test 
procedure, shall be turned over to LANL at the conclusion of each phase of 
testing prior to LANL approval of the test. 

C. Test Procedures: The test procedures shall cover actual equipment and 
functions specified for the Project. 
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PART 4 ATIACHMENT 1 DATA SHEETS 

Component EIN Component Name 

LLW-AOBV-1103 FLT-1101 Inlet Supply Valve 

LLW-AOBV-1107 FLT-1101 Discharge Valve 

LLW-AOBV-1115 TK-1101 Inlet from Lab & Utility Sinks 

LLW-AOBV-1122 TK-1102 Drain Valve 

LLW-AOBV-1124 FLT-1201 Recirculation Valve 

LLW-AOBV-1126 TK-1101 Discharge Valve 

LLW-AOBV-1157 TK-1706 Evap Condensate Return Valve 

LLW-AOBV-1304 TK-1301 LLW Condensate Recycle Inlet Valve 

LLW-AOBV-1320 ROU-1301 Feed Valve 

LLW-AOBV-1323 TK-1705 RO Recycle Valve 

LLW-AOBV-1324 TK-1101 RO Recycle Valve 

LLW-AOBV-1329 ROU-1301 Permeate Feed Valve to TAC-4302 

LLW-AOBV-1331 ROU-1301 Permeate Feed Valve to TK-1304 

LLW-AOBV-1340 Condensate Bypass Valve to Tank TK-1304 

LLW-AOBV-1342 TK-1304 Outlet Feed Valve 

LLW-AOBV-1355 ROU-1301 Cone Feed Valve to TAC-4302 

LLW-MOBV-1510 TK-1501 Feed Valve 

LLW-MOBV-1512 TK-1501 Recycle Feed Valve 

LLW-MOBV-1513 TK-1501 Discharge Valve 

LLW-MOBV-1529 TK-1501, TK-1502 Discharge Valve to ZLD, Outfall 

LLW-MOBV-1531 TK-1502 Discharge Valve 

LLW-MOBV-1549 TK-1502 Recycle Feed Valve 

LLW-MOBV-1550 TK-1502 Feed Valve 

LLW-AOBV-1706 TK-1702 Supply Valve 

LLW-AOBV-1708 TK-1707 Discharge Valve 

LLW-AOBV-1717 TK-1702 to TK-1703 Feed Valve 

LLW-AOBV-1728 EVAP-1702 Feed Valve 

LLW-AOBV-1737 LLW Return to TK-1705 

NPWC-AOBV-5622 TK-1101 NPWC Supply Valve 

NPWC-AOBV-5623 TK-1102 NPWC Supply Valve 

NPWC-AOBV-5624 TAC-4302 NPWC Supply Valve 

NPWC-AOBV-5625 TK-1702 Potable Water Feed Valve 

NPWC-AOBV-5626 TK-1705 Potable Water Feed Valve 

NPWC-AOBV-5627 TK-1102 NPWC Bypass Valve 

LLW-FCV-1206 MF Outlet Flow Control Valve 

LLW-FCV-1311 RO Recycle to TK-1301 

LLW-FCV-1315 RO Feed Flow Control Valve 

LLW-FCV-1403 RO Permeate Recycle Flow Control Valve 

LLW-FCV-1515 Effluent Recycle Flow Control Valve 
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Drawing I Sheet No. Data Sheet 

C55864 / D-6010 AOBV-1103 

C55864 / D-6010 AOBV-1107 

C55864 / D-6012 AOBV-1115 

C55864 / D-6012 AOBV-1122 

C55864 / D-6014 AOBV-1124 

C55864 / D-6012 AOBV-1126 

C55864 / D-6030 AOBV-1157 

C55864 / D-6016 AOBV-1304 

C55864 / D-6018 AOBV-1320 

C55864 / D-6018 AOBV-1323 

C55864 / D-6018 AOBV-1324 

C55864 / D-6018 AOBV-1329 

C55864 / D-6018 AOBV-1331 

C55864 / D-6020 AOBV-1340 

C55864 / D-6021 AOBV-1342 

C55864 / D-6018 AOBV-1355 

C55867 I D-6410 MOBV-1510 

C55867 I D-6410 MOBV-1512 

C55867 I D-641 0 MOBV-1513 

C55867 I D-6411 MOBV-1529 

C55867 I D-6411 MOBV-1531 

C55867 I D-6411 MOBV-1549 

C55867 I D-6411 MOBV-1550 

C55864 / D-6024 AOBV-1706 

C55864 / D-6023 AOBV-1708 

C55864 / D-6025 AOBV-1717 

C55864 / D-6029 AOBV-1728 

C55864 / D-6028 AOBV-1737 

C55864 / D-6012 AOBV-5622 

C55864 / D-6013 AOBV-5623 

C55864 / D-6019 AOBV-5624 

C55864 / D-6025 AOBV-5625 

C55864 / D-6028 AOBV-5626 

C55864 / D-6013 AOBV-5627 

C55864 / D-6014 FCV-1206 

C55864 / D-6017 FCV-1311 

C55864 / D-6017 FCV-1315 

C55864 I D-6021 FCV-1403 

C55867 I D-6412 FCV-1515 
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Component EIN Component Name 

LLW-FCV-1700 TK-1706 Condensate Recycle Flow Control Valve 

LLW-FCV-1701 TK-1706 Condensate Recycle Flow Control Valve 

LLW-FCV-1707 TK-1707 Recycle Flow Control Valve 

LLW-FCV-1719 TK-1703 Recycle Flow Control Valve 

LLW-LCV-1124 TK-1101 Discharge Level Control Valve 

CA-SOV-5409 P-1701 Compressed Air Supply Valve 

CA-SOV-5410 P-1702 Compressed Air Supply Valve 
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C55864 I D-6030 FCV-1700 

C55864 / D-6030 FCV-1701 

C55864 / 06023 FCV-1707 

C55864 / D-6027 FCV-1719 

C55864 / D-6012 LCV-1124 

C55864 / D-6012 SOV-5409 

C55864 / D-6025 SOV-5410 
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Attachment I 

On/Off Control Valves 
DA TA SHEET NO. I REV. 

AOBV-1103 I A 

AECOM. Sl-EEr OF 04.TE 

NO BY 04.TE REVISON 1 2 1-17-13 

BY CHK:D ffiOC. I AFPR 

AtvE NCC I 

Project: RLWTF 
P.O. 

RB:l. 

TAG NO: LLW-AOBV-1103 Spec f\b:I 409200 Line I Vessel Nurrber: j LLW-101 <-

Asset No: Al.ID: I 0-6010 Line ID: 1.61 0'' !Size: 1.5" Schedule: r 40 <-

Service Manufacturer:! •Aow -Tek <-

Descr1Jtion: 
LLWinfluent Roughing Filter FLT-11 01 Inlet 

M>del: 7-3-07-3-U-U-SR <-

Safety Class NS Quality Assurance Levet M.-4 <-

<-

r Process Dela Gase· 
,- ~ 

Nonral Lh~s <-

I Sizing Gase: Normal - ... 
I Required Cv: 225 to 325 - <-

Travel: NA - <-

Sound Pressure Levet NA - <-

en inlet Outlet inlet Outlet hlel: OuUet inlet OuUet: <-
z 
0 Liquid Flow: 25.5 25.5 gpm <-

E Vapor Flow : NA NA cfm ... 
!@ 1 Terrperature: 75 75 •F ... 
8 Pressure: 45 45 psig ... 
en Density: 1.02 Q/m <-en w Viscosity. 1.05 cP <-(.) 

~ Critical Pressure (Pseudo): NA psia <-
D.. pH 8.2 - <-

Corrpressibiity (Z). NA - <-

Specific Heat Ratio (<•fcJ: NA - <-

Fluid: LLW {contarrinated water) I Max Temperature: 125 •F inlet: Outlet <-

Area aasstlcation Max Upset Pressure (normal flow): <-

l Arrblent Terrperature Requirements: I 55 to 95 •F _ I Max Upset Pressure {reverse flow): ... 
- -

ValveType: I 3 Aece Full Rlrt Bal Valve 

Body Size. 1.5" IANSlaass· r 150 

Max Rated Pressure: 1000 psi I Max Rated Temperature 2oo·F 

I- Body/Bonnet Materiat 316SS {ASTMA351 CFBM) w z Liner Material / ID: NIA z 
0 inlet Connection Face: Butt Weld 
Cll - OuUet Connection Face: Butt Weld 
>- Flange Face Rnlsh NIA c 
lil J Bonnet Style: NIA 

~ 
Lube Isa Valve· f\b Lube: I NIA 

Packing Style. Seat Rings 

~ Packing Material· UHl.1\/VPE 
Body/Bonnet Gasket Material: NIA 

Manufacturer •Aow-Tek 

Model: 7000-316SS 

-
-TrinType: Single Seat 

Size: 1.5" I Travel I NIA 

Rated ev· 275 IFt I NIA IX!: NIA 

Characteristic: NIA 
Balanced/Lhbalanced: Balanced 

::E Plug Material: 316SS {ASTMA351 CFBM) a: Seat Material: UHl.1\/VPE .... 
Stern Material: 316SS {ASTMA479) 

Ext Trim Material: 316SS {ASTMA351 CF3M) 

Seat Leakage aass: FCI 70-2 aass w Flow Direction: Bi-directional 

' Manufacturer: •Row-Tek IModet I 7000-316SS 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

J: 
(.) 
I-

~ en 

0:: 
0 

~ 
I-
(.) 
c( 

.___ 
<-

- - ... 
Tao f\b: I -I= 

~ ZS0-1103 <-

~ Rlw er Rat.ilQ:! 24V de 1Type: I NIO <-

"' Alarm Setting NIA <-

N Teg f\b: ZSC-11 03 <-

~ Rlw er RatinQ:I 24V de 1Type: I NIO <-

"' Alarm Setting NIA <-

Sensor Type: Proxirrity I Max. Load current 200 mA <-

Condutt Connection: 1/2" ilPr <-

Manufacturer: I •Row-Tek {Bray) ... 
M>delNo 2N1 {Series 52) <-

Becbical Protection: NIA Terrperature Gategory. NIA <-

Gas Group: NIA Enclosure Protection IP1f 5 jPZ: r 6 <-
~ 

<-

<--Actuator Type: I Aleumatic <-

Valve Air Fallure Position: I FC 1Va!ve Function· On / Off <-

Size: NIA I Effective Area: NIA <-

Actuator Orientation: Top Mount Spring action Close <-

Hand Wleel Type: I None I Rlsition 11dicator Rlinter <-

Air Faiure Valve: I None I Set at NIA <-

Avaiable Air SUppty Pressure: <-

Mn: 105psig Max: I 120psig <-

A low able Pressure Requirements: <-

Mn· 80psig Max: I 140 psig <-

Bench Range NIA <-

Required Stroke lime to Open: I 112 s @ 80 psig <-

Requred Stroke lime to Close: I 112 s @80 psig <-

Manufacturer: I •Row-Tek <-

M>del Series 93: Size 119-4 -;-

Primary Control Devices 
40 9200-14 (Att. 1) 
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Attachment I 

DATA SHEET NO. SHEET OF 

2 
ON/OFF Control Valves TAG NO. LLW-AOBV-1103 

AOBV-1103 2 

<-

Tag No· HS-1103 Ai' <-

Type: 3-way aass F <-

6.9 <-

<-

<-

<-

c .-=:-~-..,.,..,.,.-T~~~---,..,,.,..~~~.....,...,,,-.....,.,,,....~"T'"~~--~~~ 
~ NIA Signal Type: NIA 

~ Conm.mication Protocol NIA Location: Direct M:lunted 

0 Smart: NIA hdicate: No No 

en Electrical Protection: NIA NIA <-

Gas Group: NIA 6 <-

Main Valve Action when Coil is Deenergized: Close 

Conduit Comection: 1 /2" NPT <-

Body Materiat Anodized Alumnum <-

Manufacturer: "Bray Mxlet: Series 63 <-

<-

<-

Valves to be tested in accordance wtth ASlM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testng of Valves) Al dimensions are to be n accordance 
w tth ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves w tth Flanged or Butt-Welding Ends for General Service) Valves are to be certtied 
F~e-Safe in accordance w tth APl-607. 

<-

<-

*Racommended Manufacturer 

Valve Mldel 7-3..Q7-3-lJ.lJ.SR 
7 - Body Materiat 316 Stanless Steel (CFBM) 
3 - End Comection· Butt Weld 
07 ·Valve Size: 1.S' 
3 - BaU and Stem: 316 Stanless Steel 

U · Seat: Ul-tvlWPE 
U • Seals: Ul-MoM'E 
SR· Operator· Sprng Return Prleumatic Actuator 

Actuator M>del Series 93, Size 119-4: 
93 • Actuator Type Prlewratic Spring Return Actuator 
119 • Actuator Size Designation (12.40" Ix 4.91" w x 7.28" h) 
4 • No. of Springs per Piston 

Actuator to Valve M:lunting Kit ISO Mounting Kit EZ-01 OS 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

<-

<-

Primary Control Devices 
40 9200-15 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEET NO. I REV. 

AOBV-1107 I A 

AECOM. St-EE!" OF DATE 

NO. BY DO.TE REVISDN 1 2 1-17· 13 

BY CHK'D FRDC. I APPR 

Al.E. NCC I 
P.O. 

Project: RLWTF RED. 
- - -

TAG NO: LLW-AOBV-1107 Spec f'tll Line I Vessel Nl.rriler. I LLW.075 -40 9200 <-

Asset No: P&IQ I ().6010 Line IU 1.380'' I Size: 1.25" Schedule. r 40 <-

Service Manuf acturerJ "Flow-Tek <-

DescJl>tion: 
LLW ntluent Roughing Fiiter FL T-1101 Discharge 

Mxlel. 7-3-QS.3-IJ.IJ.SR <-

Sefety Class NS Quality Assurence Levet M.-4 <-
- - <--- -Process Data Gase: Normal l.h~s: <-

Sizing Gase: Normal <-

Required Cv: 160 to 240 - <-

Travel: NA - <-

Sound Pressure Level: NA - <-

UJ inlet: Outlet inlet Outlet inlet OUUet inlet OUUel <-z 
0 Liquid Flow: 25.5 255 gpm <-
j:: Vapor Flow: NA NA elm <-Ci z Temperature: 75 75 "F <-
0 

Pressure: 45 psig u 45 <-
UJ Density: 1.02 g/m <-UJ w Viscosity: 1.05 cP <-u 
~ Critical A"essure (Pseudo): NA psi a <-
ll. pH: 8.2 - <-

Compressibilty (Z): NA - <-

Specific Heat Ratio (C•JcJ: NA - <-

Fluid: LLW (contarrinated water) I Max Temperature: 125"F inlet: outlet <-

Area aasstication: 

Arrbient Temperature Requirements: I 55 to 95 "F 

- -
ValveType: I 3 Aece Full Fbrt Bal Valve 

Body Size: 1.25" !ANSIOess: r 150 

Max Rated A"essure: 1000 psi I Max Rated Temperature 200"F 

I- Body/Bonnet Materiat 316SS (ASTMA351 CfBM) w z Lner Material / ID: NIA z 
0 Inlet Connection Face. Butt Weld 
al 

OUUet Connection Face: - Butt Weld 
>- Flange Face Finishj NIA 0 
0 Bonnet Style: NIA al 

~ 
Lube Isa Valve: f'tl Lube: I NJA 

Packing Style: Seat Rings 
~ Packing Material: Ul-MIVFE 

Body/Bonnet Gasket Material: NJA 

Manufacturer. "Aiow-Tek 

Mldet 7000-316SS 

TrinType: Single Seat 

Size: 125· !Travel I NJA 

Rated Cv: 200 JFt I NIA JXt: NIA 

Characteristic: NIA 
Balanced/l.hbalanced: Balanced 

:E Plug Material: 316SS (ASTMA351 CF8M) 
ii: Seat Material: Ul-MNFE I-

Stern Material: 316SS (ASTM A479) 

Ext Trm Material: 316SS (ASTMA351 CF3M) 

Seat Leakage Class : FCI 10-2 aass rv Flow Oi"ection: Bi-drectional 

Manuf ecturer. •fiow-Tek IM:x!et 7000-316SS 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

:c 
u 
I-
~ 
UJ 

a:: g 
G 
<( 

Max Upset Pressure (normal flow): <-

Max Upset A"essure (reverse flow): <-

<-
---

<-
~ Teg f'tl: I ZS0-1107 -<-

~ Fbw er Ram9:I 24V de lType: I WO <-

0:: Alarm Setting NIA <-

N Tagf'tl· ZSC-1107 <-

~ Fbw er Rating:J 24V de lType: I NJO <-

0:: Alarm Setting NIA <-

Sensor Type: A"oxirrity I Max. Load Current 200mA <-

Cond~ Connection: 1/2" NPT <-

Manufacturer: I "Aow-Tek(Bray) <-

Mxlel No. 2N1 (Series 52) <-

8ectrical A"otection: NIA 1Temperature Gategory: NIA <-

Gas Group: I NIA 181closure Protec~[ 5 IP2: r.......!... <--<-

<-

Actuator Type I Ftieumalic --<-

Valve Air Failure Pos~: I FC l Valve Function: On/Off <-

Size: NJA I Effective Area: NIA <-

Actuator Orientation: Top Mlunt Spring action Close <-

Hand 'Mleel Type: I None I Position indicator Pointer <-

Ai" Faiure Valve: I None I Set at NIA <-

Avaiable Air Supply Pressure: <-

Mn: 105psig Max: I 120 psig <-

Alow able Pressure Requirements: <-

~: 80psig Max: I 140psig <-

Bench Range: NIA <-

Requi"ed Stroke Time to Open: I 1/4 s @80 psig <-

Requred Stroke Tome to Close: I 1/4 s @80 pslg <-

Manufacturer: I "Flow-Tek <-

Mxlel• I Series 93: Size 93-4 <-
>----

Primary Control Devices 
40 9200-16 (Att. 1) 
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Attachment 1 

I I ON/OFF Control Valves I DATA SfEETNO I SHEET I OF 
TAG NO. LLW-AOBV-1107 

I AOBV-1107 r r 2 2 

<-

TagNo: I HS-1107 IFUid: I Ar ~ 

I lCoi: I 
,__ 

Type: 3-Way Oass F <-

I I Witts: r 
,__ 

Coil Housng: NEMll.4X 6.9 <--Voltage: I Cl 24Vdc <--0 Power Wring:I NIA l Signal Type: I 1'¥A <-
z l Location: I -UJ Cormllnication Protocol NIA Direct Mounted <-
...J 

Smart: I -0 NIA hcficate I No llsolate: I No <-
C/J 

8ectrical Protection: lTemperature Categorv: I NIA -NIA <--Gas Group: I NIA Enclosure Protecti:ln P1f 5 IPZ: r 6 <-

Mm Valve Action when Coil is Deenergized: I CIJse ~ 
= Condul Connection: 1/Z' NPT <-

Body IVlateriat I Anodized Alunnum = <-= Mslufacturer: I "Bray _ j IVcdeJ: I Series 63 <-
= <-

<-

Valves to be tested in accordance w tth ASTM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testng of Valves). AD dimensions are to be i1 accordance <-
with ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves wtth Flanged or Butt-1/Velding Ends for General Service). Valves are to be certJied = <-
Fire-Safe in accordance with Af>l.607. 

•Recorrvnended IVlar'-lfacturer 

Valve IVcdel 7 -3-06-3-U-U-SR 
7- Body IVlateriat 316 Stanless Steel (CFBM) 
3- End Comection: Butt I/Veld 
06- Valve Size: 1.25" 

C/J 3 - BaD and Stem 316 Stanless Steel 

!!:! U - Seat: Uli\fM'E 
0 U- Seals: lJl-"1'M'E z SR - Operator: Sprng Return Pneumatic Actuator 

Actuator IVcdel Series 93, Size 93-4: 
93- Actuator Type: Pneumatic Spring Return Actuator 

II 
93 - Actuator Size Designation (8.59" Ix 4.17" w x 5.76" h) 
4 - No. of Springs per Piston 

Actuator to Valve Mounting Kit ISO Mounting Kit EZ-005S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

=-
<-,....__ 
<--<-

-= 
~ 
,__ 

I= 
......... 
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= 
I= 

~ 

= 
-
-
-
=-<-

<-

Primary Control Devices 
40 9200-17 (Att. 1) 
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Attachment I 

On/Off Control Valves 
DA TA SHEET NO. I REV. 

AOBV·1115 I A 

AECOM. SrEEr OF CIA.TE 

NO. BY CIA.TE REVISION 1 2 1-17-13 

BY OiK:D FROC. I AFm. 

M..E NCC I 

Project: RLWTF 
P.O. 

RB), 

TAG NO: LLW-AOBV-1115 Spec fltl·I Line I Vessel NuntJer. I -409200 LLW.096 "'" 
Asset No: P&ID: I 0-6012 Line ID: 1.610" ISlze: 1.5" Schedule: r 40 "'" 
Service Manufacturer.I "Flow-Tak "'" 
DescrlJtion: 

LLWfrom Corridor SufT1l to Tank TI<-1101 Inlet 
Mxlel: 7-3·07-3-IJ.IJ.SR "'" 

Sat ety Class NS Quality Assurance Levet M.-4 "'" 
"'" ~,- .- - -

Process Data case: Normal Llnlts: "'" 
Sizi'lg case . Normal - "'" 

I Required Cv. 22510325 - "'" 
Travel: NA - "'" 
Sound Pressure Level: NA - "'" 

~ I Inlet Outlet hlet Outlet hlet: Outiet Inlet: Outiet: "'" 
O Liquid Flow : NIA NIA gpm "'" F Vapor Row: NIA NIA cfm "'" i5 z Terrperature: 75 75 "F "'" 0 u Pressure: 45 45 pslg "'" en Density: 1.02 gtm "'" en w Viscosity: 1.05 cP "'" u 
0 Critical Pressure (Pseudo) : NA psia "'" 0:: 
D.. pH: 8.2 - "'" 

CofT1lressibiity (Z): NA - "'" 
Specific Heat Ratio (C•lcJ: NA - "'" 
A.lid: LLW (contarrinated water) I Max TBfT1lerature. 125"F Inlet. Outlet "'" 
Area Oassification. Max Upset Pressure (normal flow)· "'" 
AntJlent Terrperature Requirements: I 55 to 95 "F j Max Upset Pressure (reverse flow) ' "'" ---

"'" 
"'" 

Valve'!Ype: I 3 Aece Full Rlrt Bal Valve TagfltJ: I ZS0-1115 
-

~ "'" 
Body Size: 1.5" IANSIOass: r 150 ~ Rlw er Ratin!rl 24V de lType I NIO "'" 
Max Rated Pressure: 1000 psi I Max Rated Temperature 200"F Q: Alarm Setting NIA "'" 

I- Body/Bonnet Materiat 31655 (ASTMA351 CFSM) '3:: "' Tag fltl· ZSC-1115 "'" w 
~ z Li'ler Material / ID: NIA u R>wer Rati'lg:I 24V de lType: I NIO "'" z I-

0 Inlet Connection Face: Butt Weld ~ Q: Alarm Setting NIA "'" al 
Outiet Connection Face: en I Max. Load Current - Butt Weld Sensor Type: Proxinity 200mA "'" >- Flange Face Finishj NIA Conduit Connection: 112" llPf "'" 0 

0 Bonnet Style: NIA Manufacturer. I "Row-Tek(Bray) "'" al 
w Lube lso Valve. fltJ Lube: I NIA Mxlel No. 2N1 (Series 52) "'" ~ Packi1g Style: Seat Rings Becbical A'otection: NIA lTerrperature Category: NIA "'" ~ Packi1g Material: UliWVPE Gas Group: I NIA lEnclosure Protection 1P1f 5 IP2: 6 "'" 

Body/Bonnet Gasket Material: NIA "'" 
Manufacturer: "Flow-Tak "'" 
Wedel: 7000-316SS Actuator Type: I A'leumatic "'" 

'" - Valve Air Faliure Rlsition: I FC lValve Function: On/Off "'" 
" -· Size: NIA I Effective Area: NIA "'" 

TrinType. Si'lgle Seat Actuator Orientation: Top Wount Spring action Close "'" 
Size: 1.5" I Travel I NIA Hand Wleel Type: I None I Rlsition hdicator Rlinter "'" 
Rated CV: 275 IFJ: I NIA IX! NIA o:: j Air Faiure Valve: I None I Set at NIA "'" 
Characteristic: NIA 0 Avaiable Air Supply A'essure: "'" F 
Baianced/Llnbalanced: Balanced ~ Mn: 105psig Max: I 120psig "'" 

;;; Plug Material: 316SS (ASTMA351 CFBM) t; A low able A'essure Requirements: "'" 
~ Seat Material: UliWVPE 

<( 
Mn: SOpsig Max: I 140 psig "'" 

Stern Material: 316SS (ASTM A479) Bench Range: NIA "'" 
Ext Trin Material: 316SS (ASTMA351 CFJM) Required Stroke lime to Open: I 112 s@ SO psig "'" 
Seat Leakage Oass: FCI 70-2 Oass W I Flow Direction: Bi-directional Required Stroke lime to Close: I 112 s @SO psig "'" 
Manufacturer: "Row-Tek IWodet 7000-31655 Manufacturer: I "Row-Tek "'" 

Mxlel Series 93: Size 119-4 "'" -II 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Control Devices 
40 9200-18 (Att. 1 ) 

11686 



Attachment 1 

I I ON/OFF Control Valves I DATA SfETNO. I SHEET I OF 
TAG NO. LLW-AOBV-1115 

I AOBV-1115 r 2 r 2 

<-

TagNo I HS-1115 IA.Jc ,- -M <--•Type: I 3-Way lCoi: I Oass F <-

Coil Housi1g: I N8'M4X !Watts: r 6.9 -<--Voltage: I 0 24V de <-,___ 
a Pow er Wl'ing:I NIA 1 Signal Type: I tolA <-
z 

Coom.Jnication Protocol NIA l Location . I !Neel Mounted -w <-
-1 

Smirt: I NIA hdicate: I No llsolate: I 
>--

0 No <-
(/J 

Electrical Protection: lTemperature Category: I 
,___ 

NIA NIA <-

Gas Group: I NIA Enclosure Protectiln P1r 5 !Pi: r 6 -<-

Main Valve Action when Coil is Deenergized: I Close = <-

Condul Comeclion: 11?" NPT 
>--

<-

Body 11/eteriat I Anodized Aluni11.111 
,___ 

<-

11.Wluf acturer. I 'Bray _ I M'.ldel: I_ -Series 63 <--<-
~ 

<-

Valves lo be tested in accordance with ASTM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testi1g of Valves). Al dimensions are lo be i1 accordance <-
w Ith ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves with Flanged or Butt-Welding Ends for General Service). Valves are to be certlied -<-
Fire-Safe in accordance with APf.607. 

*Recommended 11/enuf acturer 

Valve M>del 7-3-07-3-lJ.lJ.SR 
7- Body 11/eteriat 316 Slanless Steel (CFBM) 
3- Ehd Comeclion: Butt Weld 

07 - Valve Size. 1.S' 

(/J 3- Bal and Stem 316 Stai11ess Steel 
w U- Seat Uli'NVPE I-
0 U- Seals llHWlf'E z SR - Operator. Spri1g Return Pneumatic Actuator 

Actuator M'.ldel Series 93, Size 119-4: 
93- Actuator Type. Pneumatic Spring Return Actuator 
119- Actuator Size Designation (12.40" Ix 4.91" w x 7 28" h) 
4- No of Springs per Piston 

Actuator to Valve Mounbng Kit ISO Mounting Ki EZ-010S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-<--<--<--
-
-
-
-
-
-
-
-
>--
,___ 

-
>---,___ 

<--<-

Primary Control Devices 
40 9200-19 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEET NO I REV. 

AOBV-1122 I A 

AECOM. St-EEr OF DATE 

NO. BY DATE REVISION 1 2 1-17-13 

BY CHK:D FROC. I AFfR 

AWE l>K:C I 
P.O. 

Project: RLWTF REQ. 

TAG NO: LLW-AOBV-1122 Spec f'b:j 40 9200 Line I Vessel Nurrber: I LLW-314 G-

Asset No: Ar.ID: I D-6012 Line ID: 1.610" !Size: 1.5" Schedule: r 40 G-

Service Manufacturer:j i=iow-Tek G-

Dase~: 
LLWfromTankTK-1101 !Xain 

Mldel: 7-3-07-3-U-U-SR G-

Safety Class NS Quality Assurance Levet M.-4 1, G-

~- -
~ .~ 

Process Data case: Normal Lhits: 1, G-

Sizing case: Normal - G-

1 Required ev· 225to 325 G-

Travel: NA G-

Sound Pressure Levet NA - G-

en Inlet Outlet inlet Outlet inlet: OUUet inlet: OUUet G-
z 
0 Liquid Flow : 36.6 36.6 gpm G-

E Vapor Flow: NA NA elm G-

~ 1 Temperature: 75 75 ·F G-

8 Pressure: 45 45 pslg G-

en Density: 1.02 gJm "" en w Viscosity: 1.05 cP G-(.) 

ii1 • Critical Pressure (Pseudo): NA psis <-
II.. pH: 10.8 G-

Compressibiity (Z): NA - G-

Specific Heat Ratio (C•/ey): NA - G-

Fluid . LLW (contaminated w star) I Max Temperature: 125.F hlet Outlet G-

Area aassiflcatlon: Max Upset A"essure (normal flow): G-

ArrbientTemperature Requirements: j 55 to 95 ·F _l Max Upset A"essure (reverse flow) G-

ValveType: ! -
3 Piece Full A:lrt Bal Valve 

Body Size: 1.5" IANSIOass: r 150 

Max Rated A"essure: 1000 psi I Max Rated Temperature 2oo·F 

I- Body/Bonnet Materiat 31655 (ASTMA351 CFBM) w 
~ i Liner Material / ID: NIA 

cl l inlet Connection Face: Butt Weld 
al 

OUUet Connection Face: - Butt Weld 
>- Flange Face Rnish NIA c 
~ ' Bonnet Style: NIA 

~ 
Lube Isa Valve· l\b Lube: I NIA 

Packing Style: Seat Rings 

~ Packing Material: Ul-Ml'IFE 

Body/Bonnet Gasket Material: NIA 

Manufacturer •Aow-Tek 

Mldel: 7000-316SS 

-
-TrinType: Single Seat 

f Size: 1.5" !Travel I NIA 

1 Rated CV: 275 IR I NIA IX!: NIA 

Characteristic: NIA 
Balanced/Lhbalanced: Balanced 

::!; Plug Material: 31655 (ASTMA351 CFBM) 
ii2 Seat Material: Ul-Ml'IFE I=-

Stem Material: 316SS (ASTM A479) 

• Ext Trim Material: 316SS (ASTMA351 CF3M) 

Seat Leakage Class: FCI 70-2 Class W Flow ~action: Bi-d~ectionai 

Manufacturer. 'Flow-Tek IM>det I 7000-31655 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

:i::: 

~ 
~ en 

a: 
0 

~ 
I-
(.) 

< 

11 

G-

Tao l\b. I ~ 
~ ZS0-1122 G-

~ A:lw er Ramo I 24V de Type: I NIO G-

D:'. Alarm Setting NIA ~ 
N Tag l>.b· ZSC-1122 G-

~ R:lw er Rating:I 24V de Type: I NIO G-

D:'. Alarm Setting NIA G-

Sensor Type: A"oxinity I Max. Load Current 200mA G-

Conduit Connection: 112" NPT G-

Manufacturer: I •Aow-Tek(Bray) G-

MJdelNo. 2N1 (Series 52) G-

Bectrical A"otection: NIA lTemperature category. NIA G-

Gas Group: J~ Enclosure Protection !1J.. ... ! ..... J P2: 6 G-

~ 
G-

G-

'""'"" Actuator Type. I Aleumetic G-

Valve Air Failure A:lsition: I FC 1Valve Function· On / Off G-

Size: NIA I Effective Area: NIA G-

i Actuator Orientation: Top Mlunt Spring action Close G-

Hand 'Mleel Type: I None I A:lsition Indicator A:linter G-

Air Faiure Valve: I None I Set at NIA G-

Avaiable Air SUpply A"essure: <-

Mn: 105 pslg Max: I 120pslg ~.,_ 

A low able A"essure Requ~ements: G-

Mn· 60pslg Max: I 140pslg G-

Bench Range: NIA G-

Requred stroke lime to Open: I 112 s@ 60 psig G-

Requi"ed Siroka lime to Close: I 112 s@60 psig G-

Manufacturer: I 'Flow-Tek <-

Mldel Series 93: Size 119-4 G-

Primary Control Devices 
40 9200-20 (Att. 1) 
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TAG NO. LLW-AOBV-1122 ON/OFF Control Valves 

Tag No· HS-1122 Fl.Jid Ai" 

Type: 3-way Cai. Oass F 

NeM 4X INatts: 6.9 

24V de O Voltage: 

~ .-=-~......,.--''-'-:,.--~'.'T"""-~-A......,.,,..,.-~-,r.S~g-na-.l~T~ype~:+-..,,.,-~~~A~---,-.1 
w ~A Location: Direct MJunted B ~~~..-~~~....rn-dic-.-a-te-: ~.....,..~~No~~..-~~..-~-No~---.1 

cn~Elec~-u-ic-al_Pr_m_ec~tio-n-.~+-~-~-A~-..~~~~~~~+-~-~-A~-.1 

Gas G'oup: ~A Enclosure Protecti.'.ln P1 6 

Main Valve Action when Coil is Deenergized: Cbse 

Condul Comection 112"' NPT 

Body Miteriat Anodized All.mnum 

Manufaclu'er: "Bray Mxlel: Series 63 

Attachment 1 

DATA SHE"NO SHEET OF 

AOBV-1122 2 2 

Valves to be tested in accordance with ASlM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testng of Valves). Al dimensions are to be i1 accordance 
w ~h ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves w~h Flanged or Butt-Welding 61ds for General Service). Valves are to be certtied 
Fire-Safe in accordance w ilh Af'l.607 

fl) 
w 

~ 

·~commended Ma nut acturer 

Valve M:ldel 7 -3-07 -3-lJ.lJ.SR 
7. Body Miteriat 316 Stanless Steel (CFBM) 
3 • End Comection Butt Weld 
07. Valve Size: 1 S' 
3 • Bal and Stem 316 Stanless Steel 

U • Seat: l.Jl-MM'E 
U- Seals: Ul-MM'E 
SR· Operator: Spri1g Return Pneumatic Actuator 

Actuator Mxlel Series 93, Size 119-4: 
93 • Actuator Type. Pneumatic Spring Return Actuator 
119- Actuator Size Designation (12.40" Ix 4.91" w x 7.28" h) 
4 • No. of Springs per Piston 

Actuator to Valve MJunting Kit ISO Mounting Ki EZ-010S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Control Devices 
40 9200-21 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEEr NO. I REV. 

AOBV-1124 I A 

AE'COM. Sl-EEr OF ll'\TE 

NO BY ll'\TE REVISON 1 2 1-17-13 

BY a-tK'D FROG. I APPR 

AM: NCC I 
P.O. 

Project: RLWTF RBJ. 

TAG NO: LLW-AOBV-1124 Spec l'b.1 409200 'Ur; I Vessel Nurrber: I LLW-330 <-

Asset No: Rf.ID: I D-6014 Line ID: 0.622" J Size: 0.5" Schedule: r 40 <-

Service ManUfacturer:J 'Flow-Tak <-

Description' 
McrofBter FLT-1201 Sludge Recrculation 

M:ldel: 7 -3-03-3-lJ.LJ-SR <-

Safety Class NS Quality Assurance Level: M..-4 <-

<-
~ - .- -A'ocess Dela Case. Norrrel Lnils: <-

Sizing Case: Norrral . <-

Required Cv; 25to40 . <-

Travel. NA . <-

I Sound A'essure Level: NA <-

Cf.) Inlet: Outlet Inlet Outlet hie!: OuUet: Inlet: OuUet: <-
z 
0 Liquid Flow: 7 7 gpm <-
I- Vapor Flow: NA NA cfm <-
Ci z Temperature: 75 75 'F <-
0 

A'essure: 45 45 psig <-CJ 
Cf.) Density: 1.02 gJm <-Cf.) 

~ i Viscosity: 1.05 cP <-

~ I Critical A-assure (Pseudo): NA psia <-
a.. pH 10.8 . <-

Corrpressibiity (Z): NA . <-

Specific Heat Ratio (C•/cJ · NA <-

Fluid: LLW (contarrinated water) I Max Temperature: 125'F hlet: Outlet <-

Area aass~ication : 

Arrblent Temperature Requirements: j 55to95 'F 

-
Valve Type: 3 Piece Full FM Bai Valve 

Body Size: 05" IANSIOass: r 150 

Max Rated A-assure; 1000 psi I Max Rated Temperature 200'F 

~ Body/Bonnet Mlterial: 316SS (ASTM A351 CFBM) 

z Li1er Material I ID: fll'A z 
0 hie! Connection Face: Butt Weld 
al - OUUet Connection Face: Butt Weld 
>- Flange Face Finish NIA c 
0 Bonnet Style; NIA al 
w 
> 

Lube Isa Valve: l'b Lube: I fll'A 

-' Packing Style: Seat Rings 

~ Packing Material: Ul-MNPE 

Body/Bonnet Gasket Material: fll'A 

ManUfacturer: 'Flow-Tak 

Model: 7000-316SS 

-TrinType: Single Seat 

Size: 0.5" !Travel I fll'A 

Rated Cv: 32 JFI: I NIA JXt: NIA 

Characteristic: NIA 
Baianced/li1balanced: Balanced 

~ J Plug Material: 316SS (ASTMA351 CFBM) 
a:: Seat Material· Ul-MNPE != 

Stern Material: 316SS (ASTMA479) 

Ext Trin Material: 316SS (ASTM A351 CF3M) 

Seat Leakage Cass : FCI 70-2 Cass W Flow Di'ection: Bi-drectional 

ManUfacturer. 'Flow-Tak IM>da1: I 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

7000-316$$ 

:c 
CJ 
I-
;: 
Cf.) 

a:: 
0 
I-
:§ 
b 
<( 

Max Upset A'essure (norrrel flow): <-

Max Upset A'essure (reverse flow): <-·- I= 
<-

<-

Tag l'b: r ZS0-1124 
t:--

~ <-

~ RmerRati'lg:I 24V de Type: I fll'O <-

0:: Alarm Setting NIA <-

"' Tag l'b; ZSC-1124 <-

~ Rm er Rati1g:I 24V de lType: I fll'O <-

0:: Alarm Setting NIA <-

Sensor Type: A'oxirrity I Max. Load Current 200 rrv\ <-

Conduit Connection: 1/2"NPf <-

ManUfacturer: I 'Flow-Tek(Bray) <-

M:ldel No. 2N1 (Series 52) <-

Bectrical A'otection: NIA Temperature Category: NIA <-

Gas Group: I NIA 181closure A'otection IP1r 5 JP2 r 
6 <--<-

<-

J Actuator Type: ,- -Fheurretic <-

Valve Air Failure Position: I FC l Valve Function: On/Off <-

' Size. fll'A I Effective Area: NIA <-

Actuator Oriantation: Top M>unt Spring action Close <-

Hand \MJeel Type: I None I Position Indicator Pointer <-

Ai' Faiure Valve: I None I Set at NIA <-

Avaiable Air Supply A-assure: <-

Mn: 105 psig Max: I 120psig <-

Alow able A'essure Requirements: <-

Mn: BOpsig Max: I 140psig <-

Bench Range. NIA <-

J Requi'ed Stroke lime to Open: I 1/4 s@ BO psig <-

1 Requi'ed Stroke lime to Close: I 1/4 s @BO psig <-

I ManUfacturer: I 'Flow-Tek <-

~'-
Series 93: Size 63-4 <--

Primary Control Devices 
40 9200-22 (Att. 1) 
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Attachment I 

I I ON/OFF Control Valves I DATA SH:ETNO. I SHEET I OF 
TAG NO. LLW-AOBV-1124 

I AOBV-1124 r 2 r 2 

<-

TagNo. I IFl.Jid · I 
-HS-1124 Ai" <--Type: I 3-Way 1Coi: I Oass F <--Coil Hous i'lg: I NEM<\ 4X I Watts: r 6.9 <--I 0 

Voltage: 24Vclc <--5 Pow er l/king:I NIA 1 Signal Type: I NIA <-
z Co1TJT1Jnk:ation Protocol NIA 1Location: I Direct Mounted 

-
w <-
...J 

Smart: I NIA I llsolate: I -
0 ndk:ate. No No <-
UJ 

1Temperature Category: I -Bectrk:al Protection: NIA NIA <--Gas Group: I NIA Enclosure Protection IP1r 5 IPl: r 6 <-

Main Valve Action when Coil is Deenergized: I Close -<--Condui Comection: 1/2"'NPf <-

I -Body l\.tlteriat Anodized Alumi'lLm <-

l\.tlnufacturer: I "Bray jMldet: I Series 63 -<-- -<-

<--Valves to be tested in accordance with ASTM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testi'lg of Valves ). Al dimensions are to be i1 accordance <-
with ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves with Flanged or Butt-Welding Ends for General Service). Valves are to be certfied -<-
Fire-Safe i1 accordance with AP~7. 

"Recommended l\.tlnufacturer 

Valve Mldel 7 -3-03-3-lJ.lJ.SR 
7- Body l\.tlteriat 316 Stai'lless Steel (CFBM) 
3- End Connection: Butt Weld 
03 - Valve Size: O.S' 

UJ 3- BaD and Stem: 316 Stai'lless Steel 
w U - Seat: lJHMM'E 
b U- Seals: Ul-ilitM'E 
z SR - Operator: Spri'lg Return Pneumatic Actuator 

Actuator M:ldel Series 93, Size 63-4: 
93- Actuator Type: Pneumatk: Spring Return Actuator 
63 - Actuator Size Designation (5.56'' Ix 3.11" w x 4.53" h) 
4- No. of Springs per Piston 

Actuator to Valve Mounting Kit ISO Mounting Kit EZ-002S 

I 
" 

LANL Project l.D. 100761 
60239831-S PE C-001, Rev. 0 

-<--<--<-
--"' 

-
-
-
-
-
-
-
-
-
-
,__ 
,__ 
....__ -<--<-

Primary Control Devices 
40 9200-23 (Att. 1 ) 
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Attachment I 

DA TA SHEET NO. 
On/Off Control Valves 

I REV. 

AOBV-1126 I A 
Sl-EET OF DATE 

NO. BY DATE REVISDN 1 2 1-17-13 

BY Cl-IK:D FROC. I AFPR 

ME JIK:C I 

Project: 

TAG NO: 

Asset No: 

Service 
Desc~tion: 

Sat ety Class 

RLWTF 

LLW-AOBV-1126 Spect-k>:I 

Al.ID: I 

LLWtoTankTK-1102 hie! 

NS 

P.O. 

RBJ. 

409200 Line I Vessel Nurrber: LLW.167 

D-6012 Line ID: 1.610" I Size: 1.5" Schedule: r 40 <-

Manufacturer: I 'Flow-Tak 

Mldel: 7-3-07-3-U-U-SR 

Quality Assurance Level: M.-4 

r A"ocess Data Case: 
-~ - ~ 

Norrrel 

Sizing Case: Norrrel 

Required Cv: 22510 325 

Travel: NA 

Sound A"essure Level: NA 

~ -----------lr--H_e_1:_-1r_o_u11e_t_-1-__ h_1e_t_+-_o_u11e_t_+-__ h1e_1_:_+-_0u_u_e_1:_+-_H_e1_:_+-_0u_u_e_1:_,.__ ___ t-<--1 
O Liquid Flow: 36.6 36.6 gpm 

i= Vapor Row: NA NA cfm <-0 -.!..------------1~----1.------+-----i-----4----1-----+-----i-----+----+----I 5 Terrpereture: 75 75 'F 

u i~~ ~ ~ -
~ Density: 1.02 g/m 

~ Viscosity: 1.05 cP 

~ Critical A"essure (Pseudo): NA psla 

0.. pH 10.8 

Corrpressibiily (Z): NA 

Specific Heat Ratio (0 •/c:J: NA 

FkJid: LLW (contarrinated water) I Max Terrperature. 125'F 

Area OassWication: Max Upset A"essure (nonral flow): 

Arrblent Terrpereture Requirements: I 55 lo 95 'F Max Upset A"essure (reverse flow): --------· 

Valve Type: 3 Flece Full Fl:!rt Bal Valve - ~ Tag t-kl: I 
Body Size: 1.5" 

Inlet: 

·-
ZS0-1126 

1Type: I 

Outlet 

NIO IANSI aass: r 150 ~ Fl:!wer Ratilg:I 24V de 

Max Rated A"essure: 1000 psi I Max Rated Te1T1J9rature 200 'F _o::-+A-"lar=m'"-'Se'-Ttti"'ng"--.__-------:=--Nl-A ________ -+-<----1 
~ Body/Bonnet Material: 316SS (ASTMA351 CFBM) "' Tag t-k>: ZSC-1126 

NIO 

200rl\'\ 

z Liner Material /ID" NIA ~ ~ Fl:!w er Rating:I 24V de lType: I B _lnle_t_Co-nne_clio ___ n_F-ac-e-.-+--------Bu-tt_We_ld ______ _. S: ~ AlarmSetting NIA 

~ OuUet Connection Face. Butt Weld UJ Sensor Type: A"oxirity I Max. Load Current 
i:) Flange Face Finlshj NIA Conduit Connection: 1/2" NPT ------.-----'----------------+---! al I Bonnet Style: NIA _Man __ ut_ac_tu_r_er:_ . .--..;;1.__ ______ ._R_ow_-T_e_k.;.(Br--'ay'-')-------+-<--1 
W Lube Isa Valve t-kl Lube: I NIA Mldel No. 2N1 (Series 52) 
~ Peckilg Style: Seat Rings _B_ec_bic_a_l_A"_o_te._c_tio_n_: =.---Nl-A---.l,.-T-errpe--ret_u_r_e_Cet_eg_ory_:...,....--Nl-A---<--1 

~ Peckilg Material: Ul-MM'E Gas Group: L~l81closure A"otection IPlf 5 11'2: r 6 
Body/Bonnet Gasket Material: NIA 

Manufacturer: 'Flow-Tak 

l\llodel: 7000-316SS Actuator Type: I Aleurretic 

Valve Air Failure Fl:!sition: I FC l Valve Function: On/Off 

Size: NIA I Effective Area: NIA -TrinType: Single Seat Actuator Orientation: Top l\llount Spring action Close 

Size: 1.5" I Travel I NIA Hand Wleel Type: I None I Fl:!sition hdicator Fl:!inter 

1 Rated Cv: 275 IFI: I NIA IX!: NIA o:: Air Faiure Valve: I 
.~-Cha--rec-te-ris-tic-..... : -,......-_.._ __ .__ __ Nl_A_.__ __ .__ ___ -t ~ Avaiable Air Supply A"essure: 

None I Set at NIA 

l~Bal-a_n_c_ed/Lh __ ba_lan_c.._e_d·--.--------Ba-ia-nc-ed--------i;5 -Mn-,---.----1-0_5_p-sg----.-Max..:..:.:..:....._l.-----1-20-ps-g------l-<----I 

~ Aug Material: 316SS (ASTMA351 CFBM) t; Alowable A"essure Requrements: 
~ Seat Material: Ul-MM'E <C _Mn_:_--.-____ BO_p_s_g----.-Max-:--,1.-----1-40-ps-g-----t-<---t 

Stem Material: 316SS (ASTMA479) 

Ext Trin Material: 316SS (ASTMA351 CF3M) 

Seat Leakage aass: FCI 70·2 aass W Row Direction: Bi-dreclional 

Manufacturer. 'Row ·Tek jllllodet .I 7000-31688 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Bench Range: 

Requred Stroke Time to Open: I 
Required Stroke Tll118 to Close: I 
Manufacturer: I 
Mldel: 

NIA 

112 s@ BO psig 

112 s@ BO psig 

•Row-Tek 

Series 93: Size 119-4 

Primary Control Devices 
40 9200-24 (Att. 1) 
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Attachment 1 

I I ON/OFF Control Valves I DATA SHEET NO. I SHEET I OF 
TAG NO. LLW-AOBV-1126 

I AOB\1·1126 r r 2 2 

<-

TagNo: I HS-1126 IA.Jc I Ai" -<-
-Type: I 3-Way lCoi: I Oass F <-
-I f11113tts: r Coil Haus ng: NEM<\ 4X 6.9 <-

I 
....__ 

0 
Voltage: 24Vdc <--5 Power V'king:I NIA 1 Signal Type: I NIA <-

z Conm.Jnication Protocol l Location: I Di"ect M:>unted -w NIA <-_. 
Smart: I I 1 Isolate: I 

....__ 
0 NIA ndicate: No No <-
C/J 

8ectrical Protection: NIA 1Temperab.Jre Category: I NIA -<-

Gas Group: I NIA Enclosure Protecti:>n P1f 5 f Pl: r 6 -<-
"'"""--Main Valve Action when Coil is Deanergized: I Cilse .,. ....__ 

Condui Comection: 1/Z',,,,,. <-

I -Body Materiat Anodized Aluni1l.m <-

I 1M>de1: I Series 63 -Mlrlufacti.rer: "Bray <-....__ 
<-

<--Valves to be tested in accordance with ASlM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressi.re Testng of Valves). Al dimensions are to be i1 accordance <-
with ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves w ~h Flanged or Butt-Wekling Ends for General Service). Valves are to be certlied -<-
Fire-Safe i1 accordance with APJ.607. 

*Recorrvrended Manufacturer 

Valve M>del 7-3-07-3-U-U-SR 
7- Body Materiat 316 Stanless Steel (CFBM) 
3- End Comection. Butt Wekl 
07 - Valve Size 1 5" 

C/J 3- Bal and Stem 316 Stanless Steel 
w U- Seat: UtfvtM'E .... 
~ U - Seals: l..ltM'M'E 

SR - Operator: Sprng Return Pneumatic Actuator 

Actuator M>del Series 93, Size 119-4 
93- Actuator Type- Pneumatic Spring Rab.Jrn Actuator 
119- Actuator Size Designation (12.40" Ix 4.91" w x 7 28" h) 
4- No of Springs per Piston 

Actuator to Valve M:>unting Kit ISO M:>unting Kit EZ-01 OS 

- ·- - --

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

....__ 
<-.___ 
<--<-----

-
-
-
-
-
-
-
-
-
--<-

<-- - - -

Primary Control Devices 
40 9200-25 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEET NO. I REV 

AOBV-1157 I A 

AECOM. SI-EEi" OF DATE 

NO. BY DATE REVISION 1 2 1-17-13 

BY CH!eD A'lOC. I AFPR. 

A!.£ NCC I 
P.O. 

Project: RLWTF RED. 

TAG NO: LLW-AOBV-1157 Spec l'tl:I 40 9200 Line I Vessel Null'ber: LLW-099 -
4 

Asset No: Rf.ID: I 0-6030 Line ID: 0.622" I Size: 0.5" Schedule: r 40 4 

Service Manufacturer:! 'Flow-Tak 4 

Description: 
lK-1706 Evaporator Condensate Return Valve 

Mxlel: 7-3-03-3-lJ.lJ-SR 4 

Safety Class NS Quality Assurance Levet M..-4 4 

4 

-
A"ocess Data Case: Norrrel 1.111ts: 4 

I Sizing case: Norrrel - 4 

I Required CV: 25to40 4 

Travel: NA - 4 

Sound A"essure Levet NA - 4 

(/J Inlet: Outlet Inlet Outlet Inlet: OUUet: Inlet: OUUet 4 

z 
0 Liquid Flow: NA NA gpm 4 

§ Vapor Flow: NA NA cfm 4 

z Terrperature: 75 75 'F 4 

0 
A"essure: 45 45 pslg CJ 4 

(/J Density: 1.02 g/rri 4 (/J 
w Viscosity: 1.05 cP 4 
CJ 

iE Critical A"essure (Pseudo): NA psla 4 

D.. pl-t 8.2 - 4 

Compressibiity (Z): NA - 4 

Specific Heat Ratio (0 •/c-J: NA 4 

Fluid: LLW (contarrinated water) I Max Temperature. 125"F Inlet Outlet 4 

Area aassWlcation: 

Arrolent Terrperature Requirements: I 55 to 95 'F 

ValveType: I -3 Race Full Fbrt Bal Valve 

Body Size: I 05" IANSIOass: r 150 

Max Rated A"essure: 1000 psi I Max Rated Temperature! 200'F 

I- Body/Bonnet fv'ateriat 316SS (ASTMA351 CFBM} 
w z Liner Material / ID: NIA z 
0 Inlet Connection Face: Butt Weld 
Ill - OUUet Connection Face: Butt Weld 
>- Flange Face F111lsh. NIA Cl 
0 Bonnet Style: I !>VA Ill 
w Lube lso Valve: i'tl Lube: I !>VA 
~ Packing 51y1e: I Seat Rings 

~ Packing Material: Ul-l\IWFE 

Body/Bonnet Gasket Material: !>VA 

Manufacturer: 'Flow-Tek 

M:Jdel: 7000-316SS 
- - -
- -

TrinType: I Single Seat 

Size: I o.5· I Travel I !>VA 

Rated CV: r 32 jFJ: I NIA jxt: NIA 

Characteristic: NIA 
Balanced/1.l1balanced: Balanced 

:! Aug Material: 316SS (ASTMA351 CFBM} 
i2 
I- Seat Material: Ul-l\IWFE 

I Stem Material: 316SS (ASTMA479) 

J ExtTrin Material: 316SS (ASTMA351 CF3M} 

Seat Leakage Cass: FCI 70-2 aass N I Flow erection: B~directional 

Manufacturer: "Flow-Tak jlVodet. 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

7000-31655 

::c 
CJ 
I-

~ 
(/J 

a: 
0 

~ 
I-
CJ 
< 

Max Upset A"essure (norrrel flow): 4 

I Max Upset A"essure (reverse flow)· 4 -
4 

4 

Tag i'tl: I -
~ ZS0-1157 4 

~ Fbwer Ratil!rl 24V de 1Type: I !>VO 4 

a:: Alarm Setting !>VA 4 

"' Tag i'tl: ZSC-1157 4 

~ Fbw er Rating:I 24V de Type: I !>VO 4 

a:: Alarm Setting NIA 4 

Sensor Type: A"oxirity I Max. Load Current 200mA 4 

Condutt Connection: 112" NPT 4 

Manufacturer: I "Flow-Tek(Bray) 4 

Mxlel No. 2N1 (Series 52) 4 

I Bactrlcal A"otection: NIA lTerrperature Category: NIA 4 

Gas Group: I NIA l81closure A"otection IP1f 5 IP.Z: r 6 4 

-I <-
4 

Actuator Type: - , 
....__ 

A1eurratic 4 

Valve Air Failure Fbsltion: I FC Valve Function· On/Off 4 

Size: !>VA I B'fective Area: NIA 4 

Actuator Orientation: Top l'lount Spring action Close 4 

Hand 'Mleel Type: I None I Fbsition Indicator Fbinter 4 

Ar Faiure Valve: I None I Set at NIA 4 

Avaiable Air SUppty A"essure: 4 

Mn: 105 psig Max: I 120 psig 4 

Alow able A"essure Requremants: 4 

Mn: BOpsig Max: I 140 psig 4 

Bench Range: NIA 4 

Requred Stroke lirra to Open: I 114 s @ BO psig 4 

Requred Stroke lime to Close: I 114 s @ BO psig 4 

Manufacturer: I 'Flow-Tek 4 

MxJe1· I Series 93: Size 63-4 4 ....__ 

Primary Control Devices 
40 9200-26 (Att. 1) 
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Attachment 1 

DATA SH:ETNO. SHEET 
ON/OFF Control Valves TAG NO. LLW-AOBV-1157 

AOBV-1157 2 

OF 

2 

Tag No- HS-1157 Ar 
Type: 3-Way Oass F 

Coil Housilg: N8'M4X \Mitts: 69 <-

0 
Voltage: <-

0 Pow er V<h"ing: NIA SgnalType: <-
z 

Corrmmication Protocol NIA Location: UJ Direct Mlunted <-
...J 

Smart: NIA ndicate: No 0 No <-
en 

Electrical Protection: NIA NIA 

Gas Group: NIA E'nclosure Protection P1 6 

Main Valve Action when Coil is Deenergized: Close <-

Condul Comection: 1 /Z' t<l'T <-

Body Matwiat Anodized Alo.rnilum <-

11.Wluf acllrer: "Bray M:>del: Series 63 <-

<-

Valves to be tested in accordance with ASTM 05162, ANSI B16.34 or B16 42 and MSS SP-61 (Pressure Testilg of Valves). Al dirrensions are to be i1 accordance 
w ~h ANSI B16-42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bai Valves w~h Flanged or Butt-Welding Ends for General Service). Valves are to be certlied 
F~e-Safe in accordance with AP~7. 

<-

<-

<-

•Recornrrended Manufacturer 

Valve M>del 7-3-03-3-U-U-SR 
7 - Body Materiat 316 Stailless Steel (CfBM) 
3 - End Comection Butt Wekl 
03 - Valve Size O 5' 
3 - Bal and Stent 316 Stailless Steel 

U - Seat: Ul-MVVPE 
U - Seals_ IJH'N.f'E 
SR - Operator: Sprilg Return Pneumatic Actuator 

Actuator M:idel Series 93. Size 63-4: 
93 - Actuator Type Pneumatic Spring Return Actuator 
63 - Actuator Size Oesgnation (5.58" Ix 3.11" w x 4.53" h) 
4 - No of Springs per Piston 

Actuator to Valve Mlunting Kit ISO Mlunling Ki EZ-002S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

<-

<-

<-

Primary Control Devices 
40 9200-27 (Att. 1) 
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Attachment I 

On/Off Control Valves 
DA TA SHEET NO. I REV 

AOBV-1304 l A 
Sl-EEf OF DATE 

NO BY REVISDN 1 2 1-17-13 

BY CHK:D PROC. I A FPR. 

Project: RLWTF 

TAG NO: LLW-AOBV-1304 Spec l'b.I 

Asset No: R!.ID: I 
Service 
Desc~: 

LLW Condensate Recycle to Tank TI<-1301 hie! 

Safety Class NS 

I Process Data case: Norrral 

Sizing case: Norrral 

Required Cv: 25to40 

Travel: NA 

Sound A"essure Level: NA 

en ' lnlel Outlet 

AMO NCC I 
P.O. 

REO. 

409200 Line I Vessel Nurrber: LLW-397 

D-6016 Line ID: 0.622" I Size: 0.5" Schedule: 40 

Manufacturer.I •F1ow-Tek 

Mldel: 7-3-03-3-U-U-SR 

Quality Assurance Levet M..-4 

hlet Outlet hlet: OuUet: Inlet OUUet: 
z --------------------i-------i---------1---------1---------1--------+--------+--------+--------+-------+--"I O Liquid Flow: NA NA gpm 

E Vapor Row: NA NA cfm 
0 --'------------------lr-----------------+--------+--------1-------1-------+--------+--------t----,,,.....-+~ z Terrperature: 75 75 •F 

8 A"essure: 45 45 pslg 

~ I Density: 1.02 g/m 

~ 1 Viscosity: 1.05 cP 

~ Critical A"essure (Aleudo): NA psla 

a.. pit 7.7 

Corrpressibiity (Z): NA 

Specific Heat Ratio("•/,,,): NA 

Fi.lid: LLW (contarrinated water) j Max Terrperatura: 125 'F Inlet Outlet 

I Area aassticaUon: Max Upset A"essure (norrral flow): 

Arrbient Terrperature Requlrerrents: 1, __________ 5_5_to_ 9_5_'_F _________ , Max Upset A"essure (reverse flow): ·-
Valve Type: 3 Piece Full R>rt Bai Valve - ~ Tag l'b: I ZS0-1304 

Body Size: 24V de l Type: I NIO 0.5" IANSIOass: r 150 ~ Rlwer Ralil!l:I 

Max Rated A"essure: 1000 psi I Max Rated Terrperature 200 •F .-~__i;A;.;.larm=:;.;Se::;;;:tti::.:·ng~--.1-------------Nl--A __________ l-,-l 
Iii Body/Bonnet Materiat 31655 (ASTMA351 CFBM) J: I "' Tag l'b: ZSC-1304 

Z Liner Material/ ID: NIA g ~ R>w er Rating:! 24V de lType: I 
~ - lnl--et-Co--nne __ clio ___ n_Fi_a_ce-:-+------------Bu-tt_We_lcl ____________ __,:;;: ~ Alarm Setting 

~ OuUet Connection Face: Butt Weld en Sensor Type: 

~ Flange Face Rnlsh NIA Conduit Connection: 0 .Bon ... ..;;ne_t_S_ty_le_: _ _._ ________ Nl_A _________ -1 Manufacturer: I 

m, _______ ~--~------~--~---------< 
>-'w ~ Lube Isa Valve: l'b Lube: I NIA Mldel No. 

Packing Style: Seat Rings 8ectrical A"oteclion: NIA Ferrperature category: 

~ Packing Material: Ul-MM'E Gas Group: I NIA lEnciosure A"otection IP1f -~JP2: 

NIA 

A"oxirrity I Max. Load CUrrent 

112" f\PT 

NIO 

200 mA. 

•FJow-Tek (Bray) 

2N1 (Series 52) 

NIA 

r 6 4 -
Body/Bonnet Gasket Material: NIA 4 

Manufacturer: •Flow-Tek 4 

r Aleurratic -4 M:Jdel: 7000-316SS Actuator Type: 

Valve Air Failure Rlsition: I FC Valve Function: On/Off 

Size: NIA /Effective Area: NIA 

I TrinType: Single Seat Actuator Orientation: Top M:Junt Spring action Close 

Size: 0.5" I Travel I NIA Hand 'Mleel Type: I None I R>sition hdicator Rlinter 

_Rat __ e_d_Cv_: __ -L-~-32 _ __.l.._Ft_· _ _...l ___ Nl __ A ___ .._IX_t: __ __, ____ Nl_A __ -1 o::: Air Faiure Valve: I 

~~~~ ~ 21 
_Ba1 __ a_nc_edllh __ bala_n_,c,....ed_:~-------Ba_1a_n_ce_d ______ -t ~(.)<( Mn: 

:i Plug Material: 316SS (ASTMA351 CFBM) 

~ Seat Material: Ul-MM'E <( Mn: 

None I Seta! 

Avaiable Air Supply A"essure: 

105 psig Max: I 
Alow able A"essure Requirerrents: 

BO psig Max: I 

120 psig 

140psig 

NIA 

Stem Material: 316SS (ASTM A479) Bench Range; NIA 

Ext Trin Material: 316SS (ASTMA351 CF3M) Required Stroke lirre to Open: I 1/4 s @BO psig 

, Seat Leakage Oass: FCI 70-2 aass W Flow Direction: Bi-directional Required Stroke lirre to Close: I 1/4 s @BO psig 

Manufacturer: I •FJow-Tek IM:Jdel: 7000-316SS Manufacturer. I •FJow-Tek 

'~I Series 93: Size 63-4 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Control Devices 
40 9200-28 (Att. 1) 

:~1696 



Attachment I 

DATA SH:ETNO. SHEET OF 

2 2 
ON/OFF Control Valves TAG NO. LLW-AOBV-1304 

AOBV-1304 

<-

Tag No HS-1304 Ar <-

Type: 3-Way Oass F <-

Coil Housng: NEM<\ 4X 'Aliltts: 6.9 <-

0 
Vottage: 

<-

<-
~ Pow er Wring: NIA Signal Type: 

w Co1TTT1Jnbation Protocol NIA Location: Direct Mounted _, 
Smart: NIA hdicate· 0 No No <-

en 
Electrbal Protection: NIA <-

Gas Group: NIA Enclosure Protecti:ln P1 6 <-

Main Valve Action when Coil is lleenergized: Close 

Condul Comection: 1/2" NPT 

<-

Valves to be tested in accordance w Ith ASTM 05162, ANSI B16.34 or B16 42 and MSS SP-61 (Pressure Testng of Valves). Al dimensions are to be i1 accordance 
w Ith ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves with Flanged or Butt-Welding Ends for General Service). Valves are to be certlied 
Fire-Safe i1 accordance w Ith API007. 

<-

en w 

~ 

•Reconvnended Manufacturer 

Valve M::xlel 7-3-03-3-lJ.lJ.SR 
7 - Body Materiat 316 Stanless Steel (CFBM) 
3 - End Comeclion Butt Weld 
03 - Valve Size 0 S' 
3 - Bal and Stem: 316 Stanless Steel 
U - Seat IJl-MM'E 
U- Seals UfMM'E 
SR - Operator Sprng Return Pneumatic Actuator 

Actuator IVbdel Series 93, Size 63-4: 
93 - Actuator Type Pneumatb Spring Return Actuator 
63- Actuator Size llesignali:ln (5.58'' Ix 3.11"w x 4.53" h) 
4 - No of Springs per Piston 

Actuator to Valve Mounting Kit ISO Mounting!«< EZ-002S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

<-

<-

Primary Control Devices 
40 9200-29 (Att. 1 ) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEET NO. I REV 

AOBV-1320 I A 

AECOM. St-EEr OF Cl'ITE 

NO BY Cl'ITE REVISION 1 2 1-17-13 

BY a-tK:D FROC. I AFPR. 

Al'.E !ICC I 
P.O. 

Project: RLWTF REO. 

TAG NO: LLW-AOBV-1320 -Spec 11.b:I 40 9200 Line I Vessel Nurrber: I LLW.226 <-

Asset No: RI.ID: I D-6016 Line ID: 1.610'' ISize: 1.5" Schedule: r 40 <-

Service Manufacturer.I i=iow-Tek <-

Description: 
LLW Reverse OsITTJsis Unit Feed ROU-1301 hlet 

Mldel: 7 -3-07 -3-U-U-SR <-

Set ety Class NS Quality Assurance Levet l\IL-4 <-
~ - <-- -
A"ocess Data Gase: Normal l.hlts. <-

Sizing Gase: Normal . <-

Required Cv: 225 lo 325 . <-

Travet NA . <-

Sound A"essure Level: NA . <-

UJ hlet Outlet hlet Outlet hlet: OUUet Inlet OUUet <-
z 
0 I Liquid Flow: 33.1 33.1 gpm <-
i= Vapor Flow: NA NA elm <-
i5 z Terrperature: 75 75 'F <-
0 

A"essure: 45 45 c.J pslg <-
UJ Density: 1.02 g/m <-UJ w Viscosity: 1.05 cP <-c.J 
0 Critical A"essure (Aleudo): NA psla <-0:: 
11. pH 7.5 . <-

CorriJressibiity (Z): NA . <-

Specific Heat Ratio (C•/c-): NA . <-

Fklld: LLW (conlaninated water) I Max Temperature: 125'F Inlet: Outlet <-

Area aassification: 

Arrblent Terrperature Requirements: I 55 to 95 'F 

-
ValveType: I 3 Aece Full R:irt Bal Valve 

Body Size: 1.5" IANSIOass: r 150 

Max Rated A"essure: 1000 psi I Max Rated Terrperature 200'F 

I- Body/Bonnet Material: 31655 (ASTMA351 CFBM) w z Liner Material / ID NIA z 
0 hist Comectlon Face: But!Weld 
CD 

OUUet Connection Face: - But!Weld 
)-, 

Flange Face Finishj NIA Cl 
0 Bonnet Style: NIA CD 
w Lube Isa Valve: l\b Lube: I N'A 
'.:j Packing Style: Seat Rings 

~ Packing Material: UtM.NPE 

Body/Bonnet Gasket Material: NIA 

Manufacturer: 'Flow-Tek 

Mldel: 7000-316SS 

~. -

('Tr;nType: Single Seat -
Size: 1,5" I Travel I N'A 

Rated CV: 275 IA: I NIA IXt: NIA 

I Characteristic: NIA 
Balanced/l.hbalanced. Balanced 

:E Aug Material: 31655 (ASTMA351 CFBM) 
ii:: Seat Material: UtM.NPE I-

Stern Material: 316SS (ASTMA479) 

Ext Tri"n Material: 316SS (ASTMA351 CF3M) 

Seat Leakage Class: FCI 70-2 aass W I Flow Direction: 81-dractlonal 

Manufacturer: I 'Flow-Tek jM>del: 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

I 7000-31655 

-

:c 
c.J 
I-s: 
UJ 

0:: 
0 
I-
:§ 
t3 
<( 

Max Upset A"essure (normal flow): <-

Max Upset A"essure (reverse flow): <-
-

<-

<-- Tag l\b: I ZSQ..1320 <-

~ R:lW er Rating:I 24V de 1Type: I N'O <-

et:: Alarm Setting NIA <-

"' Tag l\b: ZSC-1320 <-

~ R:lW er Rating:I 24V de lType: I N'O <-

et:: Alarm Setting NIA <-

Sensor Type: A"oxirrity I Max. Load Current 200mA <-

Conduit Connection: 1/2''NPT <-

Manufacturer. I 'Row· Tek (Bray) <-

Mldel No. 2N1 (Series 52) <-

Beclrical A"otectlon: NIA 1Terrperature Cstagory: NIA <-

Gas Group: l~lEriclosure A"otection 1P1r 5 jP2: r 6 <--<-

<-

Actuator Type. I A1eumatic -<-

Valve Air Falh.Jre Position: I FC l Valve Function: On/Off <--
Size: N'A I Effective Area: NIA <-

Actuator CKienlation: Top Mlunt Spring action Close <-

Hand Wheel Type: I None I Position hdicator Pointer <-

Ai" Faiure Valve: I None I Set at NIA <-

Avaiable Air Supply A"essure: <-

Mff 105psig Max: I 120psig <-

A low able A"essure Requi"ernents: <-

Mn BOpsig Max: I 140 psig <-

Bench Range: NIA <-

Required Stroke lime to Open: I 112 s 11!1 BO psig <-

Required Stroke lime to Close: I 112 s@BO psig <-

Manufacturer: I 'Row-Tek <-

Mldel: Series 93: Size 119-4 <--

Primary Control Devices 
40 9200-30 (Att. 1) 



Attachment 1 

DATA SHEET NO. SHEET OF 
ON/OFF Control Valves TAG NO. LLW-AOBV-1320 

AOBV-1320 2 2 

Tag No Ar 

Type: Oass F 

6.9 

C Voltage: 

~ Pow er V'king: NIA NIA 
w -Corrm.J----n-c-m-~~n-~-m-oc--ol..------Nl-A~~,.._~~~-+~Dir-ec~tWou~-nt-ed--.11 • 
cS _S_mart __ :__,.----N/- A _____ nd_ic_a-te-: ~-..-~'--~-....--~~~~No~--.1i 

en ~8ec=-tr~c~a~l~~-m-ec-tion:~.-.--+---Nl""""A--.;.,,,....--..,..--,!-----+~-Nl,.,,.,.A~-.l l 

Gas G-oup: NIA Enclosure ~otecti:>n 1P1 6 

MaWl Valve Action when Coil is Deenergized: Close 

Condul Comection: 112'' NPT 

Body Materiat Anodized Alumrum 

Manufacti.rer: "Bray M'.ldel: Series 63 

Valves to be tested in accordance with ASlM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (~essi.re Testng of Valves ). Al dimensions are to be i1 accordance 
with ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (BaD Valves w ~h Flanged or Butt-Welding ends for General Service). Valves are to be certJied 
Fw&-Safe in accordance with A~07. 

en w 

~ 

•feconvrended Manufacturer 

Valve M'.ldel 7 -3-07-3-U-U-SR: 
7 - Body Materiat 316 Stanless Steel (CFl!M) 
3 - End Comection. Butt Weld 
07 - Valve Size· 1 5' 
3 - Bal and Stent 316 Stanless Steel 

U - Seat UHM'M'E 
U - Seals UJ-MM'E 
SR - Opermor· Sprilg Raturn Pneumatic Actumor 

Actumor MJdel Series 93, Size 119-4: 
93 - Actuator Type Pneumatc Spring RebJrn Actuator 
119- Actuator Size Designation (12.40" Ix 4.91" w x 7.28" h) 
4 - No of Springs per Piston 

Actuator to Valve Wounting Kit ISO Wounting Ki EZ-010S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Control Devices 
40 9200-31 (Att. 1) 

11699 



Attachment 1 

I REV. DA TA SHEET" NO. 
On/Off Control Valves I A AOBV-1323 

SI-EEi" OF 

NO BY REVISION 1 2 1-17-13 

BY DiK:D FROC. I AFfR 

Project: RLWTF 

TAG NO: LLW-AOBV-1323 Spec fllo :I 

Asset No: 

Service 
Desc,.Ption: 

LLWRO Recycle to TankTK-1705 

Safety Class 

r A'ocess Dela Case: 
--

Sizing case'. 

Required Cv 

Travel: 

Sound A'essure Level. 

P&IQ I 

NS 

Normal 

Normal 

25to40 

NA 

NA 

UJ Inlet OUtlet 

AIVE NCC I 
P.O. 

REQ. 

409200 Line I Vessel Nurriler. I LLW.238 

~018 Line IQ 0.622'' I Size: 0.5" Schedule: r 40 

ManUf acturer:I •FJow-Tek 

Mldel: 7-3-03-3-IJ.IJ.SR 

Quality Assurance Levet 

hlet Outlet hlet: Outiat hlet: Outiet: z -----------ir-----1r-----+------+----+-----+----+-----+----+----1---1 
O Liquid Flow. 2.3 2.3 

~ Vapor Row: NA NA 

~ Terrperature: 75 75 

(.) I A'essure: 45 45 

~ 1 Density: 1.02 

~ Viscosity: 1.05 

@ Critical A'essure (Pseudo): NA 

!I.. pH: 7.7 

Corrpresslbiity (Z): NA 

Specific Heat Ratio (0 •icv): NA 

Fl.lid: LLW (contarrinated water) 

Area OassWlcation: 

Arrilient Terrperature Requirements: I 55 to 95 •F 

ValveType: I 3 Piece Full Fbrt Ba! Valve 

I Max Terrperature: 125 'F hlet: 

Max Upset A'essure (normal flow): 

jMax Upset A'essure (reverse flow): 

~ Tag fllo: ZS0-1323 

Outlet 

gpm 

cfm 

•F 

psig 

gJm 

cP 
psi a 

~ w ~Pow ___ er_Ra __ ti1g~:l __ -r-24_V __ dc __ ~l~Ty~p_e_:__.l _________ Nl_0 ________ 1--'-1 

4 Max Ratad A'essure: 1000 psi jMax Rated Terrperature 200 'F _o::-+A_larm __ Se-r-tti-'ng"--'----------Nl-A ________ -+-'--1 

0.5" !ANSI Cass: r Body Size: 150 

tu Body/Bonnet Material: 31655 (ASTMA351 CFBM) :t: N Tag fllo: ZSC-1323 

~ _L_in_er_Mat __ eria __ 1_1_10-____ t---------------Nl-A ______________ -1 g ~ Power Ratilg:j 24V de lType: I 

£ Inlet Comection Face: Butt Weld ~ o:: Alarm Setting 

- Outiet Connection Face: Butt Weld Sensor Type: A'oxirrity 

NIA 

I Max. Load current 

~ Flange Face Finlshl NIA Conduit Connection: 

£ Bonnet Style. NIA 

W Lube lso Valve fllo 
::; Packi1g style: 

;g; Packi1g Materiat 

Body/Bonnet Gasket Material: 

Manufacturer: 

Lube: I 
Seat Rings 

Ul-MM'E 

•FJow-Tek 

ManUfacturer. I 
NIA Mldel No. 

8eclrlcal A'otaction: 

GasGr~j NIA 
NIA 

1/2" llPT 

•FJow-Tek (Bray) 

2N1 (Serles 52) 

NIA Terrperature Category: 

Enclosure A'otection IP1f___!__IP2: 

NIO 

200mA 

NIA 

r 6 

<-

Model: ~-. -------------------------------------- ~ I ~oomaoc <-7000-316SS Actuator Type· 

Valve Air Failure Fbsition: I FC l Valve Function: On/Off 

Size: NIA I Effective Area: NIA 

TrinType. Single Seat Actuator onentation: Top Mount I Spring action I Close 

Size: 0.5" !Travel I NIA Hand Wieel Type: I None I Fbsition hdlcator Fbintar 

.-Rat_e_d_Cv_. _.._ ....... _32 __ .._IR_: __ .__l_Nl_A __ ._IX_t: __ .___Nl_A_--1 a:: Air Faiure Valve: I None I Set at NIA 

I Charactaristic: NIA g Avalable Air supply A'essure: 
l._Bal_a_n_ced/Lh--ba-la_n_c.._e-d.-.---------'-Ba"-la'-nc-ed--------1 ~(.) Mn: 105 psig Max: I 

:E Plug Material: 316SS (ASTMA351 CFBM) Alowable A'essure Requi"ernents: 

~ Seat Material: Ul-MM'E ~ Mn: 60 psig Max: I 

120psig 

Stern Material: 316SS (ASTMA479) 

Ext Trim Material: 316SS (ASTMA351 CF3M) 

Seat Leakage Cass: FCI 70-2 Cass W I Flow Direction: Bi-directional 

Manutactur_er_: ___ , ___ ·A_ow __ -_Tek IM>det I 7000-31655 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

140psig 

Bench Range: NIA 

Required Stroke lime to Open: I 1/4 s @ 60 pslg 

Requi"ed Stroke lime to Close: I 1/4 s @ 60 psig 

ManUfacturer. I 'Flow-Tek 

Mldel: I Series 93: Size 63-4 

Primary Control Devices 
40 9200-32 (Att. 1) 

:~1700 



Attachment 1 

I I ON/OFF Control Valves I DATA Sl-EETNO. I SHEET I OF 
TAG NO. LLW-AOBV-1323 

I r r AOB\/-1323 2 2 

<-

TagNo- I IFUic!: I -HS-1323 Ar <--Type: I 3-Way lCoi: I Oass F <-

Coi1Housi1g: I NEM>. 4X !Watts: -r 6.9 <--Voltage: I 0 24Vdc <--0 Fower Wl'ing:I NIA 1 Signal Type: I NIA <-
z 

Corrrruncation Protocol NIA 1Location: I Direct M:lunted -w <-
_J 

Smart I NIA hdicate· I No llsolate: I 
,...._ 

0 No <-
en 

lTemperature Category: I 
,...._ 

Electrcal Protection: NIA NIA <-

Gas G.-oup: I NIA Enclosure Protection P1r 5 IPl: r 6 
,...._ 

<-

Main Valve Action when Coil is Oeenergized: I Cklse 
,...._ 

<-,...._ 
Condul Comection: 112"NPf <-

Body Materiat I Anodized Aluni1Llll 
,__ 

<-

Ma-iufacturer: I "Bray ll'vt>del: I Series 63 -<-,...._ 
<-

<-I Valves to be tested in accordance w Ith ASTM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testng of Valves). Al dimensions are to be i1 accordance <-
w Ith ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves with Flanged or Butt-Wekling Ends for General Service). Valves are to be certfied -<-
F~e-Safe in accordance with APl$7. 

•Recommended Manufacturer 

Valve M:ldel 7-3-03-3-U.U.SR 
7- Body Materiat 316 Stanless Steel (CFBM) 
3- End Comection: Butt Wekl 
03 - Valve Size: 0.5'' 

en 3- Bal and Sterrr 316 Stanless Steel 
w U - Seat: UJ-MM'E f-
0 U - Seals: Ul-MM'E z SR - Operator: Sprng Return Pneumatic Actuator 

Actuator M:ldel Series 93, Size 63-4: 
93- Actuator Type: Pneumatic Spring Return Actuator 
63 - Actuator Size Designati:m (5.58" Ix 3.11" w x 4.53" h) 
4- No. of Springs per Piston 

I AcJuator to Valve M:lunting Kit ISO Mounting Kit EZ-002S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

,...._ 
<--<--<--

-
-
-
-
-
-
-
-
,__ 

--,...._ 
,__ 

-<-

<-

Primary Control Devices 
40 9200-33 (Att. 1) 



Attachment 1 

On/Off Control Valves 
DATA SHEEfNO. I REV. 

AOBV-1324 I A 

AECOM. SfEEr OF DATE 

NO BY DATE REVISION 1 2 1-17-13 

BY QiK'D ffiOC. I AA'R. 

AM:: NCC I 
P.O. 

Project: RLWTF RID. 
-

TAG NO: LLW-AOBV-1324 
Spec Nol Line I Vessel Nurrber: I 

~ 
40 9200 LLW.094 <-

Asset No: RI.ID: I 0-6018 Line ID: 0.024" I Size: 0.75" Schedule: r 40 <-

Service Manufacturer.I 'Flow -Tek <-

DescrlJllon: 
LLWRO Recycle to TankTK-1705 

Mxlel: 7-3-04-3-l.H J-SR <-

Sal ety Class NS Quality Assurance Levet M.-4 <-

- - - <-- .- ~ A"ocess Data Case: Normal Ui~s: 

I Sizng Case: Normal <-

I Requlred Cv: 451065 - <-

Travel: NA - <-

• Sound A-assure Level: NA - <-

en Inlet: Outlet hlet Outlet hlet: OUUet: hlet OUUet: <-
z 

Liquid Flow: NA 0 NA gpm <-

E • Vapor Row: NA NA elm <-
0 
~ I Temperature: 75 75 "F <-

(.) I A-assure: 45 45 psig <-
en Density: 1.02 g/rrl <-en w Viscosity: 1.05 cP <-(.) 

~ Critical A"essure (Pseudo): NA psi a <-

°' pH: 7.7 <-

Compressibiity (Z): NA - <-

Specific Heat Ratio (0 •tcJ: NA - <-

FkJld: LLW (contarrinated water) IMax Temperature· 125 "F Inlet: Outlet <-

I Area Oassification: Max Upset A"essure (normal flow): <-

Arrblent Temperature Requirements: I 55 to 95 "F _ !Max Upset A-assure (reverse fl<Jw)• <-

-
-

Valve Type: 3 Piece Full Fbrt Bal Valve 

Body Size: 0.75" IANSIOass: r 150 

Max Rated A-assure: 1000 psi I Max Rated Temperature 200"F 

tu Body/Bonnet Materiat 316SS (ASTMA351 CFBM) 

z Lner Materlal / ID: NIA z 
0 Inlet Connection Face Butt Weld 

~ ! OUUet Connection Face. Butt Weld 

~ I Flange Face Rnlshj NIA 
0 Bonnet Style: NIA Ill 

~ Lube lso Valve: No Lube: I NIA 

-' Packng Style. Saal Rings 

~ Packilg Material: Ul-MJ'JA': 

Body/Bonnet Gasket Materlal: NIA 

Manufacturer: "Flow-Tek 

Model· 7000-316SS 

-I TrinType: Single Seat 

I Size: 0.75" fTravel I NIA 

Rated CV: 54 IA: I NIA 1x1: NIA 

Characteristic· NIA 
Balanced/Uibalanced: Balanced 

:::: Plug Material: 316SS (ASTMA351 CFBM) a:: Seat Material: Ul-MJ'JA': F 
Stem Material: 316SS (ASTM A479) 

Ext Trim Material: 316SS (ASTM A351 CF3M) 

Seat Leakage Class : FCI 70-2 Class W I Flow Direction: I Bi-directional 

Manufacturer: "Flow -Tek IM>det I 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

7000-31655 

::c:: 
(.) 
I-
~ en 

a:: 
0 
I-

~ 
F 

llU 
<( 

<-

<-

Tao No: 1 ~ ~ ZS0-1324 

~ Rlwer Ralllcl:I 24V de Type: I NIO <-

0:: Alarm Setting NIA II <-

"' Tag No: ZSC-1324 <-

~ Rlw er Raling:I 24V de lType: I NIO <-

0:: Alarm Setting NIA <-

Sensor Type: A"oxirrity I Max. Load Current 200 mA <-

Condutt Connection: 1/2" Wf <-

Manufacturer. I "Flow-Tek (Bray) <-

Mxlel No. 2N1 (Series 52) <-

Bectrical A"otection: NIA lTemperatura Category: NIA <-

Gas Group: l~l Enclosure A"otection lf'.L ..!.... 1 Pl: r 6 <-

<-

<--Actuator Type. I Aleumatic <-

J Valve Air Failure Fbsition: I FC l Valve Function: On / Off <-

Size: NIA I Bfective Area: NIA <-

i Actuator Orientation: Top Mount Spring action Close <-

Hand Wleel Type: I None I Fbsition hdicator Fbinter <-

Air Faiure Valve: I None I Salat NIA <-

Avaiable Air Supply A"essure: <-

Mn: 105 psig Max: I 120 psig <-

Alow able A"essure Requirements: <-

Mn: 80psig Max: I 140psig <-

Bench Range· NIA <-

Required Stroke lime to Open: I 1/4 s @80 psig <-

Required Stroke lime to Close: I 1/4 s @80 psig <-

J Manufacturer: I "Flow-Tak <-

I MxJe1. I Series 93: Size 83-4 <--
Primary Control Devices 

40 9200-34 (Att. 1) 

:11702 



Attachment 1 

I I ON/OFF Control Valves I DATA SHEETNO. I SHEET I OF 
TAG NO. LLW-AOBV-1324 

I AOB\/·1324 r r 2 2 

<-

TagNo I HS-1324 IFUil I Ar -<--Type: I 3-Way lCoi: I Oass F <--Coil Housng: I NEM'.4X !Watts: r 6.9 <--I 0 
Voltage: 24V de <--0 Power V'lring:I N'A 1 Signal Type: I "6A <-

z 
lLocation: I Direct Mounted -w Corrrruni:ation Protocol N'A <-

-' I I 11solate: I -0 Smart: N'A ndicate: No No <-
en 

Bectri:al Protection: N'A 1Temperab.Jre Category: I N'A -<--Gas Group: I N'A Enclosure Protection P1r 5 IP2: r 6 <--Main Valve Action when Coil is Deenergized: I Ck:lse <--Condul Comection: 112'' NPf <-
11 -Body M!teriat I Anodized Alunnum <-

-Manufacllxer: I "Bray 111.bdet: I Series 63 <-
-

<-

<--r alves to be tested in accordance w ~h ASTM 05162, ANSI B16.34 or B16 42 and MSS SP-61 (PressLre Testiig of Valves ). Al dimensions are to be ii accordance <-
w ~ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves w ~Flanged or Butt-\/Vekling ends for General Service). Valves are to be certfied -

<-
Fwe-Safe in accordarx:e w ~ A~7. ....__ 

<-

•Recorrvnended M!nufacturer 

Vetve 11.bdel 7-3-04-3-IJ.IJ.SR 

7- Body M!teriat 316 Stanless Steel (CFBM) 
3- end Comection. Butt \/Vekl 
04 • Vetve Size· 0 75" 

en 3- Bal and Stem 316 Stanless Stael 
w u - Seat: IJHvtM'E I-
0 U - Seals: lJlill\V\f'E z SR - Operator Sprng Return Pneumatic Actuator 

Actuator Mldel Series 93, Size 83-4: 
93- Actuator Type Pneumati: Spring Return Actuator 
83- Actuator Size Designation (7.40" Ix 3.83" w x 5.43" h) 
4- No of Springs per Piston 

Actuator to Valve Mounti1g Krt ISO Mounting Ki EZ-002S 

- -

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

- - -

-<-,...__ 
<-....__ 

....__ 
,...__ 
,...__ 
....__ 
....__ 
,...__ 
,...__ 
....__ 
....__ 

-,...__ 
....__ 

--<-

<-

Primary Control Devices 
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Attachment I 

On/Off Control Valves 
DA TA SHEEf NO. I REV. 

AOBV-1329 I A 

AECOM" NO 1 2 1-17-13 

SH:ET OF DATE 
DATE REVISION BY 

BY CH~D FROC. I APPR 

Project: RLWTF 

TAG NO: LLW-AOBV-1329 Spec t>b:J 

Asset No. RI.IQ I 
Service 
Description ROU-1301 Perrrnate Feed to Tank TAC-4302 

Safety Class NS 

A'ocass Data Case Normal 

Sizng Case: Normal 

Required CV. 225to325 

Travel: NA 

Sound A'essure Level NA 

ME NCC I 
P.O. 

RID. 

40 9200 Line I Vessel Nurrber: I LLW.434 

D-6018 Line IQ 1.610'' ISize: 1.5" Schedule: r 40 

Manutacturer:I 'Flow-Tak 

M:ldel: 7-3-07-3-1.HJ.SR 

Quality Assurance Level M..-4 

Lhlts: 

~ ---------------------1---=ni=e=t---l-__:O=utle::::t:...._-l---~h=le=t---l-__:O=utle::::t:...._+---h=le=t~:--+--=Ou=U=e=t:--.J-__:h=le=t~·--.i--=Ou=U=e=t--.i::,.,,,,~==lll--<--' 
O Liquid Flow : NA NA gpm 
E Vapor Flow: NA NA elm 

~ I Terrperature: 75 75 °F 

8 A-assure: 45 45 pslg 
:g Density: 1.02 g/rri 

~ _v_is_c_o_si_ty_: ____________ --1,__ ______ 1_.os ________ -+-----------------+-----------------+-----------------+---c_P __ -+--<--t 
~ Critical A'essura (Pseudo): NA psia 
a.. -----------'------'----..Y.-----------------+-----------------+-----------------+-----------------+-------11=--f 
~ u - <-
Corrprassibiity (Z): NA 

Specific Heat Ratio (C•icJ: NA 

t FkJid: LLW (contarrinated water) IMax Terrperatura. 125°F niet: Outlet 

Area OassWlcation: Max Upset A'essure (normal flow): 

<-Arrtilent Terrperature Requirements: 1, __________ 5_5_1o_s_5_·_F __ _ I Max Upset A'essure (reverse flow): ·--------··----- -
ValveType ,- 3 Aece Full Rlft Bau Valve 

Body Size: 1.5" jANSIOass: f 150 

Max Ratad A'ess..-e 1000psi IMaxRatedTerrperature 200'F 

~ Tag 1>t>· 

~ RJW er Ratm:I 24V de 

ZS0-1329 

lType: I 
a:: Alarm Setting NIA 

<-

N.'0 

tll Body/Bonnet Material 

z Lner Material / ID: 

i5 I hlet Connection Face: 

~ OuUet Connection Face: 

i:) Flange Face Finish 

31655 (ASTMA351 CFSM) 

NIA 

Butt Weld 

But!Weld 

NIA 

:I: N Tag f'b: ZSC-1329 
~ ~ ~RJW~er~Ra·tng~.-,T::I ----:-24~V~d~c---...,,,lTy_pe_:--r-l------~t-V~0-:-------...... .,.'"-1 

;: a:: Alarm Setting NIA 

~ Bonnet Style: 

~ ~:n:o~~~:e: 
~ Packing Material: 

Body/Bonnet Gasket Malarial 

Manutacturer: 

Mxlet: 

NIA 

Lube: I 
Seat Rngs 

Ul-MIVFE 

'Flow-Tak 

N.'A 

7000-31655 

t-VA 

en Sensor Type. A'oxirrity !Max. Load Current 200rM 

Conduit Connection: 112" f>PT 

Manutecturer: I •Aow-Tek(Bray) 

M:ldel No. 2N1 (Series 52) 

Bectrical A'otection: NIA Temperature Category: NIA 

Gas Group: I NIA 18'1closure Protection IP1[~1P2: r s 

Actuator Type I Aieumatic 

Valve Air FaJlu·e Position: I FC l Valve Function On/Off 

Size: t-VA I Bfective Area: NIA 

TrinType: Single Seat Actuator Orientation: Top Wount Spring action Close 

Size: 1.5" I Travel I N.'A J Hand 'Mleel Type: I None I Position hdicator Fl:linter 

_Ra __ te_d_cv_: __ ,__~2_7_5 __ ...Jl._IA_: __ __.1.__ __ Nl_A __ __.1._X_t: __ __. ____ Nl_A __ ~ a:: Air Faiure Valve: I None I Set at NIA 
Characteristic: NIA ~ Available Air Supply A-assure: 
-Ba--la-nc-ed/Lh----ba-lan~c~ed-:~-------------Ba--~-nc-e-d---------------1~-Mn--:-~------1-0-5-p-sig _____ Max..;.;..:~~l-------1-20--ps-ig-------+~~.,.~. 

:::l! Aug Material: 316SS (ASTMA351 CFSM) ti Alowable A-assure Requirements: 
~ Seat Material: Ul-MIVFE < -Mn--:--~-------80-p_s_ig------~Max--:--;..,1 _______ 1_40--ps-ig-------+-.,.~ 

Stern Material: 316SS (ASTMA479) Bench Range: 

I Ext Trim Material: 31655 (ASTMA351 CF3M) 

• Seat Leakage aass: FCI 70-2 aass N Flow Direction: Bi-directional 

MaoofacilKer. I 'Aow-Tek IWodet 7000-31655 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Requi'ed Stroke Tlrrn to Open: I 

Requi'ed Stroke TllTI! to Close: I 

Manufacturer: I 
Wodel: .I 

NIA 

112 s @80 psig 

1/2 s@ 80 psig 

'Flow-Tak 

Series 93: Size 119-4 ' -
Primary Control Devices 

40 9200-36 (Att. 1) 



Attachment 1 

I I ON/OFF Control Valves I DATA SHEET NO. I SHEET I OF 
TAG NO. LLW-AOBV-1329 

I r r AOBV-1329 2 2 

<-

Tag No I HS-1329 IFUkJ: I Ar -<--Type: I 3-Way lCoi: I Oass F <--Coil Houshg: I NEM0.4X l'Natts: r 6.9 <--Voltage: I 0 24V de <--0 Pow er V'king:I NIA l Signal Type: I NIA <-
z 

Corrrrunk:ation Protocol NIA l Location: I Direct l'lounted -w <-
::J 

Smart: I NIA ndicate. I No l1solate: I No -0 <-
(/J 

Electrk:al Protection lT811"8rature Category: I -NIA NIA <--Gas G-oup: I NIA Enclosure Protection P1r 5 !Pl: r 6 <-
-Main Valve Action when Coil is Deenergized: I Close <--Condul Comection: 1/Z' NPT <--Body Mlteriat I Aoodized Alunru.m <-
-Manufacturer: I "Bray _ 1M>de1: I Series 63 <-
-

<--
<-

Valves to be tested in accordancew~hASTM 05162, ANSI B16.34 or B1642 and MSS SP-61 (Pressure Testhg of Valves). AD dirrensions are to be h accordance 
....__ 

<-
w ~ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves with Flanged or Butt-Welding Ehds for General Service). Valves are to be certlied -<-
Fire-Safe in accordance w ~ Af'l.607. 

•Recoovrended Mlnuf acturer 

Valve M>del 7 -3-07-3-IJ-IJ-SR 
7- Body Mlteriat 316 Stanless Steel (CFBM) 
3- End Comection: Butt Weld 
07 - Valve Size: 1.S' 

(/J 3- Bal and Sterrc 316 Stanless Steel 
w U- Seat: u-MM'E ..... 
0 U- Seals: Ul-MM'E z SR - Operator: Sprng Return Pneumatic Actuator 

Actuator M:ldel Series 93, Size 119-4: 
93- Actuator Type: Pneumatic S~ing Return Actuator 

II 119- Actuator Size Designation (12.40" Ix 4.91" w x 7.28" h) 
4- No. of S~ings per Piston 

Actuator to Valve l'lounting Kit ISO l'lounting Kit EZ-010S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

....__ 
<--<--<--....__ 

....__ --....__ --
-
-
-
-
-
-
-<-
-

<-

Primary Control Devices 
40 9200-37 (Att. 1) 
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Attachment I 

On/Off Control Valves 
DA TA SHEET" NO I REV. 

AOBV-1331 I A 

AECOM. SI-EEi" OF 00.TE 

NO. BY 00.TE REVISION 1 2 1-17-13 

BY a-!K:D FROC. I AFPR 

Al'vE ii.CC I 

Project: RLWTF 
P.O. 

REQ. 

TAG NO: LLW-AOBV-1331 's;;;-111:>:1 
,__ 

409200 Line I Vessel Nunt>er: I LLW-245 <-

Asset No: F&IO: I D-6018 Line ID: 1.610'' !Size: 1.5" Schedule: r 40 <-

Service Manufacturer: I •FJow-Tek <-

Desc1"'3tion: 
ROU-1301 Permeate Feed to Tank ll<-1304 

7-3-07-3-U-U-SR Model: <-

Safety Class NS Quality Assurance Level M..-4 <-
~ <-- ,- -A"ocess Data Case. Normal Lhfts· <-

Sizng Case: Normal - <-

Required CV: 22510 325 - <-

Travel: NA - <-

Sound A"essure Level NA - <-

C/J Inlet: Outlel Inlet Outlet Inlet: OuUet: Inlet: OuUet: <-
z 

Liquid Row: 0 25.2 252 gpm <-

~ Vapor Row: NA NA cfm <-

z Terrperature: 75 75 •F <-
0 

A"essure: 45 45 pslg <-u 
C/J Density: 1.02 g/m <-C/J 
w Viscosity: 1.05 cP <-u 
~ Critical A"essura (Pseudo): NA psi a <-
a.. pH: 6.5 - <-

Corrpressibiity (Z): NA - <-

Specific Heat Ratio (CP/r:) . NA <-

Fklid: LLW (contaninated water) I Max T9fllleralura: 125 •F Inlet: Outlet <-

Area Oassification: 

Arrbient Terrperature Requirements: I 55 to 95 •F 

ValveType: I 3 Piece Full Rlrt Bal Valve 

Body Size: 1.5" IANSIOass: r 150 

Max Rated A"essure: 1000 psi I !Vax Rated Terrperature 2oo·F 

t- Body/Bonnet Mlterial: 316SS (ASTM A351 CFBM) w z Liner IVaterial / ID: NIA z 
0 Inlet Connection Face: Butt Weld 

~ 1 OuUet Connection Face: Butt Weld 
>- Flange Face Finishj NIA c 
0 Bonnet Style: NIA aJ 
w Lube lso Valve: Ill:> Lube: I N/A 
:'.:i Packilg Style: Seat Rings 
~ Pecking Material: Ut-MJ\/PE 

Body/Bonnet Gasket IVaterial: N/A 

IVanufacturer: •FJow-Tek 

Model: 7000-316SS 

TrinType: Single Seat 

Size: 1.5" !Travel I N/A 

Rated CV: 275 !Ft I NIA IXI" NIA 

Characteristic: NIA 
Balanced/Lhbalanced: Balanced 

:ii Flug Material: 316SS (ASTMA351 CFBM) a:: Seat Material: Ut-MJ\/PE t-
Stem Material: 316SS (ASTMA479) 

Ext Trin Mlteriai: 316SS (ASTMA351 CF3M) 

Seat Leakage Oass: FCI 70-2 Class W Flow Direction: Bi-directional 

Mlnufacturer: •FJow-Tek !Model I 7000-31655 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

J: 
g 
~ 
C/J 

0::: 
0 
t-
<( 
::> 

b 
<( 

Max Upset A"essure (normal flow) <-

j Max Upset A"essure (reverse flow)· <-

<-

<-,__ 
~ Tag Ill:>: ZS0-1331 <-

~ Rlw er Rating.I 24V de lType. I N/O """ 
~ Alarm Setting NIA <-

"' Tag No: ZSC-1331 <-

~ R>w er Rating:! 24V de lTypa: I N/O """ 
~ Alarm Setting NIA <-

Sensor Type: A"oxirrity I Max. Load Current 200 ml\ <-

Conduit Connection: 1/2" NPT <-

IVanufacturer: I •FJow-Tek (Bray) <-

Model No. 2N1 (Series 52) <-

8ectrical A"otection: NIA ]Terrperature Category: NIA <-

Gas Group: NIA lEnciosure A"otection iP1f___:__! P2: r 6 <-,__ 
<-

<-,__ 
Actuator Type: I Pneumetic """ 
Valve Air Failure Rlsition: I FC lValve Function: On/Off """ 
Size: f'VA I Effective Area: NIA <-

Actuator Orientation: Top Mount Spring action Close <-

Hand \Mleel Type: I None I Rlsltion Indicator Rlnter <-

Ar Faiure Valve: I None I Set at NIA <-

Avaiable Air SUpply A"essure: <-

Mn. 105psig Max: I 120 psig <-

A low able A-assure Requrernents: <-

Mn: BOpsig Max: I 140 psig <-

Bench Range: NIA <-

Required stroke lime to Open: I 112 s @ BO psig <-

Required Stroke lime to Close: I 112 s @ BO psig <-

Mlnufacturer: I •FJow-Tek <-

Model: Series 93: Size 119-4 <-,__ 

Primary Control Devices 
40 9200-38 (Att. 1 ) 

:11706 



Attachment I 

I I ON/OFF Control Valves I DATA SHEETNO I SHEET I OF 
TAG NO. LLW-AOBV-1331 

I AOBV-1331 r r 2 2 
- -

<-

Tagllkl- I HS-1331 IAJd: I Ar -
<--Type: I 3-Way lCoi: I Oass F <--Coil 1-b.Js ng: I NEMA4X jwatts: r 6.9 <-

Voltage: I -
0 24Vdc <-

-a Pow er W.-ing:I NIA l Signal Type: I JllA <-
z 

, Location: I 
,___ 

w Comn.mcation Protocol i'VA Direct Mlunted <-
...J 

Smart I i'VA hdcate: I Jlkl 1Jsolate: I Jlkl 
r--

0 <-
Cl] 

8ectrcal Protection: i'VA FBl11lBrab.Jre Category; I i'VA 
r--

<-

Gas Group: I Enclosure Protecti:Jn P1r IP2: r 
,___ 

NIA 5 6 <-

I 
,___ 

Main Valve Action when Coil is Deeoergized: Cl:>se <-

Condul Comection: 112"NPT 
r--

<-

Body Materiat I Anodized Ah.rnilum 
r--

<-

I 1M>de1: I 
,___ 

Manufacturer: "Bray Series 63 <--<-

<-
Valves to be tested in accordance w ilh ASTM 05162, ANSI B16.34 or B16.42 and MSS SP-01 (Pressure Testng of Valves ). Al dimansions are to be il accordance <-
with ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Ban Valves w ~h Flanged or Butt-Welding Ends for General Service). Valves are to be certified 

,___ 
<-

Fire-Safe il accordance w ilh APl-607. 

•Reconrnended Manufacturer 

Valve M'.ldel 7-3-07-3-U-U-SR 
7- Body Materiat 316 Stanless Steel (CFBM) 
3- End Comection: Butt Weld 
07 - Valve Size: 1.5" 

Cl] 3- Ban and Stent 316 Stanless Steel 
w U- Seat: lJIMM'E I-

~ U - Seals: lJl-MM'E 
SR - Operator: Spri'lg Return Pneumatic Actuator 

Actuator Modal Series 93, Size 119-4: 
93- Actuator Type· Pneumatc Spring Reb.Jrn Actuator 
119- Actuator Size Designation (12.40" Ix 4.91" w x 7.28" h) 
4- Jlkl of Springs per Piston 

Actuator to Valve Mlunting Kit ISO Mlunting Ki EZ-0105 

I 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

r--
<--<- I -<--

---
-
-
-
-
-
-
-
-
r--

r--
,___ 

<-

<-

Primary Control Devices 
40 9200-39 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEET NO. I REV. 

AOBV-1340 I A 

A:COM. St-EEi' OF o<>.n: 
NO. BY o<>.n: REVISION 1 2 1-17-13 

BY CHK'D ffiOC. I AA'R. 

Al.E r-cc I 
P.O. 

Project: RLWTF RED. 

TAG NO: LLW-AOBV-1340 Spec l\b I 409200 Line I Vessel Nurrt>er: I LLW.269 <-

Asset No: A!.ID: I Q..6020 Line ID: 0.622" 1 Size: 0.5" Schedule: r 40 <-

Service Manutacturer:j "Flow-Tek <-
Description. 

Condensate Bypass to Tank TK-1304 
Mxlel: 7-3·03-3-U.U.SR <-

Safety Class NS Quality Assurance Level: M.·4 e. 

<-- -Process Data Cesa: Norrral Lil its <-

Sizhg Case: Norrral - <-

Required Cv: 25 to 40 - <-

Travel: NA - <-

Sound Pressure Level: NA - <-

(/J Intel Outlet Inlet Outlet hie!: OuUet: hlet OuUet <-z 
0 Liquid flow · NA NA gpm <-
j:: Vapor Flow NA NA ctm <-a z Temperature: 75 75 'F e. 
0 

Pressure. u 45 45 psig <-
(/J Density : 1.02 g/rri e. (/J 
w Viscosity: 1.05 cP e. u 
0 Critical Pressure (Pseudo): NA psi a <-0:: 
ll. pH: 8.2 - <-

Compressibiity (Z): NA - <-

Specific Heat Ratio{°•/.,,): NA - <-

Fluid. LLW (contarrinated water) I Max Temperature: 125'F hlet: Outlet <-

Area aassWication· 

Arrt>lent Temperature Requirements: I 55 to 95 'F 

-
Valve Type: 3 Piece Full Fbrt Bal Valve 

Body Size: 0.5" IANSIOass: r 150 

Max Rated Pressure: 1000 psi !Max Rated Temperature! 200'F 

I- Body/Bonnet Mlterial: 31655 (ASTMA351 CFBM) w z Lher Material / ID: NIA z 
0 Inlet Connection Face: Butt Weld 
Ill - OuUet Connection Face: Butt Weld 
>- Flange Face Finish NIA 0 
0 Bonnet Style: NIA Ill 

~ 
Lube lso Valve: N:> Lube: I l'VA 

Packing style: SeatRhgs 
~ Packhg Material: Ui'MNFE 

Body/Bonnet Gasket Material: l'VA 

Manutacturer: 'Flow-Tak 

Model: 7000-31655 

TrinType: Single Seat 

Size: 0.5" I Travel I l'VA 

Rated Cv: 32 IA: I NIA IX!. NIA 

J Characteristic: NIA 
I Balanced/lilbalanced: Balanced 

~ I Aug Materfal: 316SS (ASTMA351 CFBM) 

~ Seat Material: utt.1WFE 

Stem Material: 316SS (ASTM A479) 

Ext Trin lv'eterial: 316SS (ASTMA351 CF3M) 

Seat Leakage aass: Fa 70-2 asss w IAow Direction. Bi-directional 

Manufacturer: •Aow-Tek IM:idet 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

I 7000-31655 

J: 
u 
I-
~ 
(/J 

0:: 

~ 
::i 
t; 
~ 

Max Upset Pressure (normal flow): <-

I Max Upset Pressure {reverse flow): e. -<-

<--~ Taa l\b: ZS0-1340 <-

~ Fbw er RatinQ:I 24V de hype: I r-vo <-

0:: Alarm Seftinn NIA e. 

N TSQl\b: ZSC-1340 e. 

~ Fbw er Rathg:I 24V de Type: I r-vo <-

0:: Alarm Setting NIA <-

Sansor Type: Proxirity I Wax. Load Current 200mA <-

Conduit Connection: 112" flPT <-

Manutacturer: I 'Aow·Tek (Bray) <-

MxlelNo 2N1 (Serles 52) <-

Bectrical Protection: NIA lTemperature Category: NIA <-

Gas Group. I NIA l 81closure Protection IP1r.__....:_ I~ r 6 <--
<-

<-

I ~ -
Actuator Type: Aleumatic <-

Valve Air Faiure Position: I FC Valve Function· On/Off e. 

Size. l'VA I erective Area: I NIA e. 

Actuator Orientation: I Top Mlunt Spring action Close <-

Hand 'Mleel Type: I None I Fbsition I hdicator Fbinter <-

Air Faiure Valve: I None I Set at I NIA <-

Avaiable Air SUppty Pressure: <-

Mn: 105 psig !Max: I 120 psig <-

Alowable Pressure Requirements: <-

Mn: 80psig !Max: I 140 psig <-

Bench Range. NIA <-

I Requi'ed Stroke Time to Open: I 1/4 s (!l 80 psig <-

Requi'ed Stroke Tome to Close: I 1/4 s (!l 80 psig <-

ManUfeclurer: I 0 Aow·Tek <-

Mxlel I Series 93: Size 63-4 <-,__ 

Primary Control Devices 
40 9200-40 (Att. 1) 

=~1708 



Attachment I 

I I ON/OFF Control Valves I DATA SH:ETNO. I SHEET I OF 
TAG NO. LLW-AOBV-134-0 

I AOBV-1340 r 2 r 2 

"'-

Tag No: I HS-1340 IFUid I Ar -"'-
Type· I 3-Way 1Coi: I Oass F -"'-

Coil Houshg I NEMA4X !Witts: r -6.9 "'-
Voltage, I -c 24Vdc "'--a Pow er Vlll'ing:j NIA 1 Sgnal Type: I f'IA "'-z Co1TJ11Jnicati<m Protocol NIA 1Location: I Direct MJunted -w "'-

-' Smart I NIA I No llsolate: I -0 hcfocate: No "'-
(/J 

Electrical Protection: NIA lT~rature Category: I NIA -"'-

Gas G-oup: I NIA Enclosure Protection P1r 5 111"2: -r 6 "'--Main Valve Action when Coit is Deenergized: I Cbse "'--Condui ComecllOll: 1/Z' NPT "'--Body Materiat I Anodized Alunnurn "'--Manufacturer: I "Bray 1M:>de1: I Series 63 "'--
"'-

"'--Valves to be tested in accordance w~h ASTM 05162, ANSI 816.34 or 816.42 and MSS SP-61 (Pressure Testilg of Valves ). Al dirrensions are to be i1 accordance "'-
w ~h ANSI 816 42 (ductile Iron) or ANSI B16.5 (steel) end MSS SP-72 (Bal Valves w~h Flanged or Butt-Wek:ting ends for General Service). Valves are to be certlied -

"'-
Fire-Safe il accordance with AP~7. 

•Recommended Ma nut acturer 

Valve M:>del 7 -3-03-3-U-U-SR 
7- Body Materiet 316 Stanless Steel (CFBM) 
3- End Comection: Butt Wek:t 
03 - Valve Size: D.S' 

(/J 3- Bal end Stem: 316 Stanless Steel 
w U - Seat: lJK\fJVPE I-
0 U- Seals: Uf-MM'E z SR - Operator: Sprng Return Pneumatic Actuator 

Actuator M:>del Series 93, Size 63-4: 
93- Actuator Type: Pneurratic Spring Return Actuator 
63- Actuator Size Desgnetion (5.58" Ix 3.11" w x 4.53" h) 
4- No. of Springs per Piston 

Actuator to Valve tvounting Kit ISO tvounting Kit EZ-002S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-
"'--
"'--"'----

-----------
-"'-

"'-- -

Primary Control Devices 
40 9200-41 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DA TA 51-EET NO. I REV 

AOBV-1342 I A 

AECOM. Sl-EEr OF ll'ITE 
f\Q_ BY ll'ITE REVISkJN 1 2 1-17-13 

BY Oil<:D FROC I AFfR 

At.E ~c I 

Project: RLWTF 
P.O 

REO 

TAG NO: LLW-AOBV-1342 - .__ 
Spec t-til 40 9200 Line I Vessel !Wrrber LLW-267 <-

Asset No: P&IO: I ~02 1 Une IQ. 1.61 0" !Size: 1.5" Schedule: r 40 <-

Service Manufacturer: I "Flow-Tek <:] 
Descr1Jtion: 

RO Amreate Discharge from Tank TK-1304 
Mxlel. 7-3-07-3-U-U-SR <-

Safety Oass NS Quality Assurance Levet M..-4 <-
-

<-,___ 
Process Data case: Normal Uilts: <-

Sizing case: Normal - <-

Required Cv: 225to 325 - <-

Travel: NA - <.-

Sound Pressure Level: NA <.-

en Inlet: outlet hlet Outlet hie!. OUUet Inlet. OUUet: ·- <-z 
0 Liquid Flow: 25.2 25.2 gpm <.-

~ Vapor Flow : NA NA elm .:::' c _. 
z Temperature: 75 75 "F <.-
0 

Pressure: 45 u 45 psig <.-

en Density: 1.02 g/rri <.-en 
w Viscosity: 1.05 cP <.-u 
~ Critical Pressura (Pseudo)_ NA psis <-
CL pH: 6.5 - <.-

Corrpressibiity (Z)- NA - <.-

SpecWic Heat Ratio (<•/,,): NA - <.-

FkJJd : LLW (contarrinated water) I Max Temperature 125 "F Inlet: Outlet <-

Area OassWlcation. Max Upset Pressure (normal lbw): <.-

Arrblent Temperature Requirarrents: I 55 to 95 "F _ !Max Upset A'essura (reverse flow): <.-' 
I.= 

-

Valve Type: 3 Aece Full Fl:Jrt Bal Valve 

Body Size: 1.5" IANSIOass· r 150 

Max Ratad Pressure· 1000 psl I Max Rated Terrperature 200"F 

tii I Body/Bonnet Mlterial: 31655 (ASTMA351 CFBM) 

~ I Liner Material IV: NIA 

0 Inlet Connection Face: Butt 'Neid 
co 

OUUet Connection Face: - Butt 'Neid 
>- Flange Face FH1ishj NIA 0 
0 Bonnet Style: NIA co 

~ Lube Isa Valve: t-.b Lube: I NIA 
....J Packing Style: Seat Rings 
~ Packing Material Uli'vlWFE 

, Body/Bonnet Gasket Material: NIA 

Manufacturer: "Flow-Tek 

Mxfel: 7000-316SS 

TrtnType: Single Seat 

Size: 1.5" !Travel I ill'A 

Rated Cv: 275 IFt I NIA IXt NIA 

Characteristic: NIA 
Balanced/Uhbalanced: Balanced 

~ Aug Material: 316SS (ASTM A351 CFBM) 

~ Seat Material: Uli'vlWFE 

Stern Material: 316SS (ASTM A479) 

Ext Trrn Material: 31655 (ASTMA351 CF3M) 

Seat Leakage aass: FCI 70-2 a ass rv !Flow Direction: Bi-dr ectional 

Manufactur~J "Row -Tak JMxlet I 7000-316SS 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

J: 
C) 
I-
~ en 

a:: 

~ 
~ 
<( 

I~ 

-
<.-

~ Tag t-.b. ZS0-1342 <.-

~ R:Jw er Ratilg:I ·24V de lType: I NIO <.-

a: Alarm Setting NIA <.-

N Tag t-ti· ZSC-1342 <.-

~ R:Jw er Rating:I 24Vdc lType: I NIO <.-

a: Alarm Setting NIA <.-

Sensor Type_ A'oxirrity I Max. Load Current 200 mA '~<.-

Conduit Connection: 1/2" NPT <=1 

Manufacturer: I "Row-Tek (Bray) <.-

MxlelNo. 2N1 (Series 52) <.-

Bectrlcal A'otaction: NIA Temperature category: NIA <.-

Gas Group: I Nl.:..J 81closure Protection IPl l'.__,!_ j P2: r 6 <- 1 = <-

<-

Actuator Type: - I -A'leurretic <-

Valve Air Failure Position: I FC 1 Valve Function: On/ Off <-

Size: ill'A I Bfective Area: NIA <-

Actuator Oientation: Top Mlunt Spring action Cbse <.-

Hand IM'leel Type: I None I Fl:Jsition hdicator Fl:Jinter <-

Air Faiure Valve: I None I Set at NIA <-

Avaiable Air Supply A'essure: <.-

Mn· 105 psig Max: I 120psig <.-

A low able Pressure Raqui'errents: <.-

Mn: BO psig Max: I 140psig <.-

Bench Range- NIA <.-

I Requi'ed Stroke lirre to Open: I 112 s@ BO psig <.-

Requi'ed Stroke Time to Cbse: I 1/2 s@ BO psig <.-

Manufacturer: I "Flow-Tek <.-

I Mx1e1. I Series 93: Size 119-4 <.-

= --

Primary Control Devices 
40 9200-42 (Att. 1) 



Attachment 1 

I I ON/OFF Control Valves I DATA SH:ETNO. I SHEET I OF 
TAG NO. LLW-AOBV-1342 

I AOBV-1342 r 2 r 2 

<-

Tag No. I HS-1342 )FUid I -M <-

Type. I 3-Way 1Coi. I Oass F -
<-

-Coif Housng: I NEMA4X 11,/\,htts: r 6.9 <-,__ 
Voltage: I 24Vdc <-0 -5 Pow er \/Wing:) NIA l Signal Type: I NIA .... 

z 
1Location: I -UJ Cormunbation Protocol NIA Direct Mounted <-

-' 
Smart: I I 

,__ 
0 NIA h<ficate: No lisolate: I No <-
Cl.I 

lTBnlJ'lrature Category: I -Electrbal Protection: NIA NIA <-

Gas Group: I Enclosure Protecli>n P1r IP2: r -NIA 5 6 <-,__ 
Main Valve Action when Coil is Oeenergized: I Close <-,__ 
Conduit Connection: 1/2'"NPT <--Body Materiat I Anodized Ak.mnl.m <-

I .1M:>de1: I -ManufactlJ"er: "Bray Series 63 <-,__ 
<-

<-

Valves to be tested in accordance w~h AS1M 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testng of Valves). Al dirrensions are to be i1 accordance <-
w ~h ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves with Flanged or Butt-Welding Ends for General Service). Valves are to be certtied 

...._ 
<-

Fire-Safe in accordance w ~ APl-607. 

•Recommended Manufacturer 

Valve Mlde17-3-07-3-U.U.SR 
7- Body Materiat 316 Stanless Steel (CFBM) 
3- End Comection Butt Weld 
07 - Valve Size: 1.5" 

Cl.I 3- Bal and Stent 316 Stanless Steel 
w U- Seat: U1-MJVPE I-
0 U - Seals: U1-MJVPE z SR - Operator: Sprng Return Pneumatic Actuator 

Actuator Mldel Series 93, Size 119-4: 
93- Actuator Type. A'leumatic Spring Return Actuator 

I I 
119 - Actuator Size Designation (12.40" Ix 4.91" w x 7.28" h) 
4- No. of Springs per Piston 

Actuator to Valve Mounting Kit ISO Mounting Ki EZ-010S 

I 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

...._ 
<-

'--
<--<-...._ 

'--

---
'--

--,__ 
,__ 

-,__ 
,__ 
,__ -<-

<-

Primary Control Devices 
40 9200-43 (Att. 1) 
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Attachment I 

On/Off Control Valves 
DA TA SHEEr NO. I REV. 

AOBV-1355 I A 

A:COM. SI-EEi" OF ll'ITE 

NO. BY ll'ITE REVISION 1 2 1-17-13 

BY ~D ffiOC. I AA'R. 

Al.IE !>CC I 
P.O. 

Project: RLWTF RB:i. 

TAG NO: LLW-AOBV-1355 Spec t\b I Line I Vessel Nurrber: I -409200 LLW.434 "" 
Asset No: RI.ID: I 0-6018 Line ID: 1.610" !Size: 1.5" Schedule: r 40 "" 
Service Manufacturer: I "Flow-Tak "" 
Desc!l>tion: 

ROU-1301 Concentrate Feed to Tank TAC-4302 
M:xiel: 7-3-07 -3-U-U-SR "" 

Safety Class NS Quality Assurance Level: M.-4 "" 
"" .- -A"ocess Data Gase: Normal I.hits• "" 

Sizng case: Normal - "" 
Required CV: 225to 325 "" 
Travel: NA "" 
Sound A"essure Level: NA - "" 

"' Inlet OUtlet hlet Outlet hlet· Outlet Inlet: Outlet· "" -z 
0 Liquid Flow: NA NA gpm "" i== Vapor Flow: NA NA elm "" i5 z Terrperature: 75 75 "F "" 0 

A"essure: 45 45 pslg (.J "" 
"' Density: 1.02 gtm "" "' w Viscosity: 1.05 cP "" (.J 

~ Critlcal A"essura (Pseudo): NA psi a "" 
0. pH: 7.7 "" 

Compressibilty (Z): NA "" 
Specffic Heat Ratio (C•lcJ: NA "" 
Fklld: LLW (contarrinated water) I Max Temperature I 125"F hlet: Outlet "" 
Area aassificatlon: 

Arrblent Terrperature Requirements: I 55to 95 "F 

Valve Type: ,- -3 Aece Full Fbrt Bal Valve 

Body Size: 1.5" IANSIOass: r 150 

, Max Ratad A"essure: 1000 psi I Max Rated Temperature 200"F 

tu Body/Bonnet Material: 316SS (ASTMA351 CFBM) 

z Lner Material t ID: NIA z 
0 Inlet Connection Face: Butt Weld 

~ I Outlet Connection Face: Butt Weld 
>- Flange Face Rnishj NIA 0 
0 Bonnet Style: NIA Ill 
w Lube Isa Valve: t\b Lube. I NIA > 
-' Packilg Style: Seat Rings 
~ Packilg Material: Ul-MNFE 

Body/Bonnet Gasket Material: NIA 

I Manufacturer: "Flow-Tak 

Model: 7000-316$$ 

Tr'mType: Single Seat 

Size: 1.5" I Travel I NIA 

Rated CV: 275 IR I NIA fXt" NIA 

Characteristic: I NIA 
Balanced/Lhbalanced: Balanced 

21l 1 Plug Material: 316SS (ASTMA351 CFBM) 

~ I Seat Material: Ul-MNFE 

Stern Material: 316SS (ASTMA479) 

Ext Trm Material: 316SS (ASTMA351 CF3M) 

Seat Leakage Class: FCI 70-2 aass rv Flow Direction: Bi-directional 

IJanufacturar: l "Row-Tek Modet 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

7000-316$$ 

:I: 
(.J 
I-
~ 
"' 

0::: 
0 

~ 
I-
(.J 

< 

IMax Upset A"essure (normal flow)· "" !Max Upset A"essure (reverse flow): "" 
"" - -

"" - -~ TaQ t\b. ZS0-1355 "" 
~ R>w er Ratni·I 24V de l Tvoa; I NIO "" 
0: Aiaml Settin<i NIA "" 
N TaQ t\b. ZSC-1355 "" 
~ Fbw er Ratns:I 24V de Type: I NIO "" 
0: Alarm Setting NIA "" 

Sensor Type: A"oxirrity I Max. Load Current 200mA "" 
Conduit Connection: 112" NPT "" 
Manufacturer: I "Row-Tek (Bray) "" 
M:xiel No. 2N1 (Series 52) "" 
8ectrical A"otaction: NIA l Terrperature category: NIA "" 
Gas Group: I NIA ]Enclosure A"olection IP1f 5 IPl: r 6 "" -

"" 
"" 

Actuator Type I Rieu ma tic "" 
Valve Air Failure Fbslion: I FC Valve Function: On/Off "" 
Size: NIA I Effective Area: NIA "" 
Actuator Oientation: Top Mount Spring action I Close "" 
Hand Wieel Type: I None I Fbsition hdicator Fbinter "" 
Air Faiure Valve: I None I Set at NIA "" 

Avaiable Air Supply Ftessure: "" 
Mn: I 105 psig Max: I 120psig "" 

A low able A"essure Requirerrents: "" 
Mn: SOpsig Max: I 140psig "" 
Bench Range: I NIA "" 
Required Stroke llme to Open: I 1/2 s @SO psig "" 
Required Stroke Tome to Close: I 1/2 s @SO psig "" 
Manufacturer: I "Row-Tak "" 
Model" I Series 93: Si2e 119-4 ..,. 

-

Primary Control Devices 
40 9200-44 (Att. 1) 

:1171? 



TAG NO. LLW-AOBV-1355 ON/OFF Control Valves 

Tag No Ar 
Type: Oass F 

Coil Hcusi'lg: NEM<\ 4X 'Mitts: 6.9 

0 
Voltage: 

O Pow er VVring: NIA Signal Type: f'IA 
@ -Corrm.J--n-c_at_io_.n._Pr_ot_oc_o~I ---Nl-A--..r-Loc- at_ion_ : - -+--Dir-. ec-t M:lu--n-ted--.11 

-l ,..,,...----,,...---,-,,,.--W.,-..,,..----.--....,,..--..,....,,...__,._.....,.,_ ........ o Smart: NIA hdcate: No No 
CJJ _Bec_u_c_a_.l._Pr_ot_ec_tion:_.-.--1--Nl-A_.....,. ___ ~----1---Nl--A--.1 

Gas Group: NIA Enclosure Protection IP1 6 

Main Valve Action when Coil is Deenergized: Ck>se 

Condui Comection: 112" N?T 

Body 11.tlteriat Anodized Alunnwn 

Manufactirer: "Bray Wedel: Series 63 

Attachment I 

DATA SHEET NO. SHEET OF 

AOB\/-1355 2 2 

Valves to be tested in accordance wtth ASlM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressire Testng of Valves). Al dimansions are to be n accordance 
with ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (BaD Valves with Flanged or Butt-Welding Ends for General Service). Valves are to be certlied 
Fire-Safe in accordance with A~07. 

CIJ 

g 
z 

•fecomrrended 11.tlnuf aclurer 

Valve Wedel 7-3-07-3-U.U.SR 
7 - Body 11.tlteriat 316 Stanless Steel (CFBM) 
3 - End Comection: Bull Weld 
07 - Valve Size: 1.5" 
3 - Bal and Sterrr 316 Stanless Steel 

U - Seat: Ul-MlllPE 
U - Seals: Uli'vMf'E 
SR - Operator: Spri1g Return Pneumatic Actuator 

Actuator Mldal Series 93, Size 119-4: 
93 - Actuator Type: Pneumatc Spring Return Actuator 
119 - Actuator Size Designation (12.40" Ix 4.91" w x 7.28" h) 
4 - No. of Springs per Piston 

Actuator to Valve M:lunling Kit ISO Mounting Kit EZ-010S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Control Devices 
40 9200-45 (Att. 1 ) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEET NO. I REV. 

MOBV-1610 I A 

AECOM. SH:Ef OF DATE 
NO BY DATE REVISION 1 2 1-17-13 

BY Qi~O PROC. I AA'R. 

AM:. NCC I 
P.O. 

Project: RLWTF RB:!. 

TAG NO: LLW-MOBV-1510 Spec No·I 40 9200 Line I Vessel tWrrber: I LLW-293 <-

Asset No: P&ID: I 0-6410 Line ID: 1.610" JSize: 1.5" Schedule: r 40 <-

Service Manutacturer:J •FJow-Tek <-

Dase~: 
Treated Effluent Feed to Tank TK-1502 

M:xlel: 7-3-07-3-lHJ.B. <-

Sefety Class NS Quality Assurance Level: M.-4 <-

<--Recess Data case: Norrral Uiits. <-

Sizing case: Norrral - <-

Required CV: 225 to 325 - <-

Travel: NA - <-

Sound R'essure Level: NA - <-

(/J nlet: Outlet hlet Outlet hlet: OuUet: nlet: OuUet <-z 
0 Liquid Flow: 100 100 gpm <-
j:: Vapor Flow: NA NA ctm <-a z Temperature: 75 75 •F <-
0 

Res sure: 45 45 pslg t.) <-
(/J Density: 1.02 - <-(/J 
w Viscosity : 1.05 cP <-t.) 

~ Critical R'essura (Pseudo): NA psla <-
ll.. pl-t 6.50 - <-

Compressibllty (Z): NA - <-

Specific Heat Ratio (<•/c.): NA <-

Fluid: LLW (contarrinated w atar) I Max Tamparature: 125.F Inlet: Outlet <-

Area aassticaUon: 

Arrblent Temperature Requirements: I 5to110 'F 

ValveType: I 3 Piece Full Fbrt Bal Valve 

Body Size: 1.5" JANSIOess: r 150 

Max Rated R'essure: 1000 psi I Max Rated Terrperaturej 200'F 

I- Body/Bonnet Material: 316$$ (ASTMA351 CFBM) w z Lner Material / ID: NIA z 
0 Inlet Comection Face: Butt Weld 
al 

OuUet Connection Face: Butt Weld ->- Flange Face Rnlsh NIA 0 
0 Bonnet Style: NIA al 

~ 
Lube Isa Valve: No Lube: I NIA 

Packing Style: Seat Rings 
~ Packing Material: Ul-l'A'NA: 

Body/Bonnet Gasket Material f\VA 

Manufacturer: •F1ow-Tek 

Mldel: 7000-316$$ 

-
-TrinType: Single Seat 

Size: 1.5" !Travel I NIA 

' Rated CV: 275 IA: I NIA JXt: NIA 

Characteristic: NIA 
Balanced/Uibalanced: Balanced 

~ Aug Malarial: 316SS (ASTM A351 CFBM) 
ii: Seat Material: Ul-l\1WA: I-

Starn Material: 316$$ (ASTMA479) 

Ext Trin Material: 316$$ (ASTMA351 CF3M) 

Seat Leakage aass: FCI 70-2 Oass W J Flow Direction Bi-drectional 

Manufacturer. I 'Flow~l~det 7000-316$$ 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

:r 
t.) 
I-

~ 
Ill 

a:: 
12 
§ 
<( 

Max Upset R'essure (norrral flow) · <-

I Max Upset Res sure (reverse flow): <-- -
<-

<-

ZS0.1510 -~ Tag No: <-

~ Fbw er Rating;J 24V de lType. I f\VO <-

It: Alarm Setting NIA <-

N Tag No ZSC-1510 <-

~ Fbw ar Rating:J 24V de lType: I NIO <-

It: Alarm Setting NIA <-

Sensor Type: LirrilSWltch I Max. Load Current 10A <-

Conduit Connection: NIA <-

Manutacturer I see Actuator <-

M:xlel No. See Actuator Notes ... 
8ectrical R'otection: NIA F9fl1l9rature category: NIA <-

Gas Group: I NIA 181closure R'otection 1Ptl~1P2: I NIA <--<-

<-

I -Actuator Type: 8ectric <-

Valve Failure Fbsition: I FL lVaJve Function: On/Off <-

Size: NIA j B'fective Area: NIA <-

Actuator Orientation: Top Mlunt Spring action NIA <-

Hand \Mleel Type: I None I Fbsition Fbsition Fbintar I LBJs <-

Ar Faiure Valve: I NIA I Seta! NIA <-

Avalable Air SUpply R'essure: <-

Mn: NIA Max: I NIA <-

Alow able Res sure Requrarnents: <-

"'1: NIA 

Bench Range· 

Requred Stroke lime to Open: I 
Requred Stroke Tllll! to Close: I 
Manufacturer: I 
M:xlel: I 

Max: I NIA <-

NIA <-

10sec <-

10sec <-

'Brey <-

73-0602-11304-536 <--

Primary Control Devices 
40 9200-46 (Att. 1) 

::t:t7:14 



Attachment 1 

DATA SHEETNO. SHEET 
ON/OFF Control Valves TAG NO. LLW-MOBV-1510 

MOBV-1510 2 

OF 

2 

Valves to be tested in accordance w ~h ASTM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (PresslJ"e Testng of Valves ). Al dimensions are to be i1 accordance 
w ~h ANSI 816.42 (ductile iron) or ANSI B16 5 (steel) and MSS SP-72 (Bal Valves w~h Flanged or Butt-Wekling Ends for General Service). Valves are to be certfied 
Fire-Safe in accordance w ~ Al'Ml07. 

*Recommended l\fenuf acturer 

Valve Model 7-3-07-3-tJ.tJ.B... 

7 - Body l\feteriat 316 Stanless Steel (CFBM) 

3 - End Comection Butt Wekl 
07 - Valve Size. 1.S' 
3 - Bal and Stem 316 Stanless Steel 
u . Seat: t.JfMM'E 

en U • Seals: l.Jl-t.fM'E 
~ a - Operator. Bectric Act<.ator 

~ 
Actuator Model 73..()602-11304-536: 

73 - Actuator Type Bray Series 73 Electric Actuator 
060 - Torque: 600 i1-bs 
2- Speed 10 seconds (stroke time) 
113- (l'UA) 
D- Drive Type Double D 600 in-bs Torque 

4 - Vokage· 24VDC 
536- (l'UA) 

Add Option: 2 volage free travel linl sw ~ches for rerrote indication 

Actuator to Valve Mounting Kit ISO Mounting Ki EZ-004S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Control Devices 
40 9200-47 (Att. 1) 
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Attachment 1 

DA TA SHEET NO 
On/Off Control Valves MOBV-1512 

I REV. 

I A 
SI-EEi" OF AECOM" NO. DATE REVISION BY 2 1-17-13 

BY a-IK'O ffiOC. I AFPR 

Al\E NCC I 
Project: RLWTF 

P.O. 

RED. 

TAG NO: LLW-MOBV-1512 Specl\b.l Line I Vessel ~n1ler: I 
______ ,___ 

409200 LLW-305 <-
Asset No: P&IQ I 
Service 
Oesc"'tion: 

TanklK-1501 Treated Eto.ient Recycle Feed 

Sefety Class NS 

A"ocess Data case. Norrrel 

• Sizing case Norrrel 

Required Cv. 950to 1350 

Travel: NA 

Sound A"essure Levet NA 

UJ hlet: Clutlet 

[Hl410 Line IQ 3.068" !Size: 

Manut acturer:I 

Model: 

Quality Assurance Levet 

hlet Outlet hlet: OuUet: 

3.0" Schedule: 

•Aow-Tek 

1 .:;.10.:;.u.u.a 

M..-4 

inlet OUUet: 

r 40 

<-<-

z -------------r----;.----+-----+----+-----+----+-----+----+----;f--4 
Q Liquid Flow : 100 100 gpm 
j:: Vapor Flow : NA NA Cfm <-0 ~----------;.-----1r-----+------1-----+-----+----+-----+----+----t--f Z Terq>erature. 75 75 •F 
0 ----------........ -----1.-----+-----+----+-----+----+-----+----+-----11--~ o A"essure: 45 45 pslg 
~ -Oen--sity_: _______ ...,. ____ 1~.0~2-----1,..----....._-----+-----'-----+-----"-----+-"-_.._-+--.,.-t 

~ =V=is=c=os=ity==:======::::::::::::::::1:.o:s::::===~~================:===========:::::::=================:===c=P===~=<-~ 
~ Critical A"essura (Pseudo)· NA psia 
o:. -p~tt,..-----'-----'---;.---~6~.50=-=------+----------+---------+---------+--'--_ --+-.,.-t 

Coopressibiity (Z). NA 

SpecWJc Heat Ratio (0 •ic.J: NA 

Fh.Jld: LLW (contarrinated water) I Max Terrperature. 125"F 

Area aasslication: Max Upset A'essure (norrrel flow): 

An1lient Terqierature Requirements: I 
--------~· 

Sta 110 "F Max Upset A'essure (reverse flow): 

Valve Type: 3 Piece Full A:lrt Bal Valve ~ Tao l\b· I 
24V de 

Inlet: 

ZS0-1512 

lrw"": I 

Clutlet 

flVO 

<--<-

Body Size: 3 O" IANSICass: r 150 ~ A:lwer RaliiQ:I 

Max Rated A'essure: 1000 psi IMax Rated Temperature! 200 "F _a::-+-A_larm_...;Se_t,..ting.,,_ _ _._ ________ Nl_A ________ +-<--1 
W Body/Bonnet Materiat 31655 (ASTMA351 CFBM) J: N Teg l\b: ZSC.1512 

z Liner Material/ ID: NIA U ~ A:lw er Rating:I 24V de lType I 
~ _inl_e_t_Co_n_ne_ctio-. -n-f'-ac_e_: -1--------Bu-tt_We_ld ______ -f ~ a:: Alarm Setting 

- OUUet Connection Face: Butt Weld v, Sensor Type: Unit Sw nch I Max. Load Current 

N'O 

NIA 

10A 
~ Flange Face Rnlshj NIA Conduit Connection: NIA 
g Bonnet Style: NIA Manut acturer: I See Actuator 

~ Lube Isa Valve: l\b Lube: I 

~ Packing Style: Seat Rings 

> 1 Packing Material: Ul-MNPE 

N'A I Model No See Actuator Notes 

Bectrlcal A'otection: NIA Terqierature category. NIA 

Gas Group: j NIA ] Enclosure A'otection IP11 ... ~ • .J P2 

<-

<-

N'A <-

Body/Bonnet Gasket Material: N'A <-

Manufacturer. •FJow-Tek <-

Model: 7000-31655 Actuator Type· I Bectrlc <-

Valve Failure A:lsition: I FL 1 Valve Functioo: On I Off <-

Size: NIA I B'fective Area· NIA <-

TrinType: Single Seat Actuator CXientatioo: Top Mlunt Spring action NIA <-

Size: 3.0" !Travel I N'A Hand \Mleel Type: I Manual (PUI) I A:lsitioo A:lsltion hdicator <-

_Ra_te_d_Cv_:_..._.....,.1_15_o __ l,_1Ft_· __ l __ Nl_A __ ._IX_t:_~ __ Nl_A_--t a:: ArFaiureValve: I NIA I Set at NIA 
Characteristic: NIA g I Avaiable Air SUpply A"essure-

-Bal_ an_c_ed/Lin __ ba_la_n_c._ed-:..,...-------Ba-la-nc-e-d-------i :3 Mn: N'A Max: I N'A 

<-

<-

<-
:! Aug Material: 316SS (ASTM A351 CFBM) t; Alow able A'essure Raqurernents: 
~ Seat Material: Ul-MNPE ~ ~. N'A Max: I NIA <-

Stern Material: 316SS (ASTMA479) Bench Range: NIA <-

Ext Trin Material: 316SS (ASTMA351 CF3M) Requred Stroke lime to Open: I 60 sec <-

Seat Leakage aass: FCI 70-2 aass rv !Flow Di'ection: Bi-drectional Required Stroke Time to Close: I 60sec <-

Marxilacturer. I •FJow-Tek IM>det I 7000-31655 Manut acturer: I 'Bray <-

Model: I 7Q.020Q.113A2·536 <-

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Control Devices 
40 9200-48 (Att. 1) 
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Attachment 1 

Il'\TA Sl-EET"NO. OF SHEET 
ON/OFF Control Valves LLW-MOBV-1512 

MOB\/·1512 2 2 

Valves to be tested in accordancewtthASTM 05162, ANSI B16.34 or B16 42 and MSS SP-61 (A'essixe Testng of Valves) Al dirrensions are to be n accordance 
w tth ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves wtth Flanged or Butt-Wel:ling ends for General Service). Valves are to be certfied 
Fir&-Safe in accordance w tth Af'l.607. 

<-

•fecommended Manufacturer 

Valve Model 7 -3-1 G-3-IJ.IJ.EL 
7. Body Materiat 316 Stanless Steel (CFBM) 

3 • End Comection: Butt Wel:I 
10 • Valve Size: 3" 
3. Bal and Stem 316 Stanless Steel 

U • Seat: UMM'E 
C/l U • Seals: IJffoNl.f'E 
~ 8.. · Operator: Bectric Actuator 

~ 
Actuator Model 7G-020G-113A2-536: 

70 • Actuator Type: Bray Series 70 Electric Actuator 
020 • Torque: 2000 in-lls 
0 • Speed 60 seconds (stroke tirre) 
113· (N.'A) 
A· Style: Decutchable 

2. Voltage: 24VDC 
536- (N.'A) 
Add Option: 2 dry-contact SPOT Im~ sw ttches for remote ndication 

Actuator to Valve Mlunting Kit ISO Mlunting Ki EZ·011S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev . 0 

<-

<-

<-

<-

<-

<-

<-

Primary Control Devices 
40 9200-49 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEET NO. I REV 

MOBV-1513 I A 

AE'COM. Sl£Er OF DO.TE 

NO. BY DO.TE REVISION 1 2 1-17-13 

BY a-IK'D FROG. I AFfR 

ME II.CC I 
P.O. 

Project: RLWTF RED. 

TAG NO: LLW-MOBV-1513 -Spec No:I 40 9200 Line I Vessel Nurrtler: LLW.291 4 

Asset No: P&IO: I D-6410 Line ID: 3.068" I Size· 3.cr Schedule: r 40 4 1 

Service ManUfact1¥er~ •flow -Tek 4 

Description: 
Treated Effluent Discharged from Tank ll<-1501 

M>del. 7-3-10-3-lHJ.B. 4 

Safety Class NS Quality Ass1¥ance Level M..-4 4 

<-

Process Data Case: Normal Lhits: ~ 
Sizng Case: Normal - 4 

Required CV: 950to 1350 - 4 

Travel: NA - 4 

Sound Pressure Level: NA - 4 

~ , nlet Outlet hlet Outlet hlet: OuUet: Inlet: OuUet 4 

Q 1 Liquid Flow: 100 100 gpm 4 

5, Vapor Fla.v: NA NA elm 4 

~ Terrperature: 75 75 'F 4 

C.l Pressure: 45 45 pslg 4 

en Density: 1.02 en - <-
w Viscosity: 1.05 cP <-C.l 
0 Critical Pressura (Pseudo): NA psi a 4 a:: 
0.. 1 pit 6.50 - 4 

1 Compressibiity (Z): NA - 4 

Specific Heat Ratio CC•i.,.): NA - 4 

Fluid: LLW (contarrinated water) I Max Temperature· 125'F Inlet: Outlet 4 

Area Oassification: Max Upset Pressure (normal flow): 4 

Arrbient Terrperature Requlrerrents: I 5to 110 'F _!Max Upset A'essure (reverse flow) 4 

-

j ValveType: I -3 Piece Full Fl'.lrt Bal Valve 

I Body Size: 3.cr IANSIOass: r 150 

Max Rated A'essure: 1000 psi I Max Rated Temperature 200 'F 

I- Body/Bonnet Materiat 31655 (ASTMA351 CFBM) w z Lher Material I D: NIA z 
0 nlet Connection Face: Butt Weld 
al - OUUet Connection Face: Butt Weld 
> Flange Face Rnlsh NIA Cl 
0 Bonnet Style: NIA al 
~ j Lube Isa Valve: No Lube: I fll'A _, Packilg Style: Seat Rings 
~ Packilg Material: Ul-MIVPE 

Body/Bonnet Gasket Material. fll'A 

ManUfacturer: •Flow -Tek 

Model: 7000-316SS 

TrinType: Sngle Seat 

Size: 3.0'' !Travel I fll'A 

Rated CV: 1150 jFI: I NIA 1x1: NIA 

Characteristic: NIA 
Baianced/Lhbalanced: Balanced 

~ Aug Material: 316SS (ASTM A351 CFBM) 

~ • Seat Material: Ul-MIVPE 

Stern Material: 316SS (ASTM A479) 

Ext Trm Material: 31655 (ASTMA351 CF3M) 

Seat Leakage Cass: FCI 70-2 Oass W Flow Drection- Bi-di'ectional 

ManUfaclurer: •Row-Tek IM>det 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

7000-31655 

I--

I•' -

4 

Taa No: I ZS0.1513 ~ 4 

~ Fl'.lw er Rali1!l.I 24V de hype: I fll'O <-

II: Alarm Setting NIA <-

"' Tea No: ZSC-1513 4 
:I: > 
fl ~ Fl'.lw er Ratng:I 24V de Type· I fll'O 4 

~ I n: Alarm Setting NIA 4 

(/) 
Sensor Type: Unit Switch j llfex Load Current 10A 4 

Conduit Connection: NIA ' I 
ManUfacturer I See Actuator 4 

M>def No. See Actuator Notes 4 

Bectrical A'otection: NIA lTerrperature Category NIA 4 

Gas Group: I~ lEnclosure A'otection IPtl NIA lP2: I fll'A 4 

4 

4 

I - .= 
Actuator Type. Bectric <-

Valve Failure Rlsition: I FL l Valve Function: On/Off <-

Size: fll'A I Effective Area· NIA <-

Actuator Oientation: Top Mount Spring action NIA 4 

Hand Wheel Type: I Manual (RJI) I Fl'.lsition Fl'.lsltion hdicator 4 

a:: Ar Faiure Valve: I NIA I Set et NIA 4 

0 Avaiable Air SUpply A-assure: 4 

~ Mn: fll'A Max: I fll'A 4 

C.l Alow able A'essure Requi'ements: 4 

<C Mn· fll'A Max: I fll'A <-

I Bench Range· NIA 4 

Requi'ed Stroke lirre to Open. I SO sec <-

Requi'ed Stroke lirre to Close· I 60sec <-

ManUfecturer: I •Bray 4 

M>del 70-0200-113A2-536 4 

-

Primary Control Devices 
40 9200-50 (Att. 1) 
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Attachment 1 

DATA SHEET NO. OF SHEET 
ON/OFF Control Valves TAG NO. LLW-MOBV-1513 

MOBV-1513 2 2 

<-

Valves to be tested in accordance with ASTM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testng of Valves). Al dirrensions are to be ii accordance 
w ~h ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves w~h Flanged or Butt-Welding Ends for General Service) Valves are to be certfied 
Fir&-Safe in accordance w ~ Af'l.607. 

<-

<-

"' w 

~ 

"Recorrvnended Mmutacturer 

Valve M:ldel 7 -3-10-3-U.U.EL: 
7 - Body Materiat 316 Stanless Steel (CFBM) 

3 - End Comection: Butt Weld 
10 - Valve Size· 3" 

• 3 - Bal and Stern 316 Stanless Steel 

U - Seat. UfMM'E 
U- Seals lJ-fvfM'E 
a - Operator· Bectric Actuator 

Actuator M:ldel 70-0200-113A2-536: 
70 - Actuator Type: Bray Series 70 Electric Actuator 

020 - Torque: 2000 in-bs 
0- Speed 60 seconds (stroke tirre) 
113- (NIA) 
A - Style: Decutchable 

2 - Vokage· 24VOC 
536- (NIA) 

Add Option: 2 dry-contact SPOT lini sw ~ches for remote ndication 

Actuator to Valve Mounting Kil ISO Mounting Ki EZ-011 S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

<-

<-

Primary Control Devices 
40 9200-51 (Att. 1) 
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Attachment I 

On/Off Control Valves 
DA TA SHEET NO. I REV. 

MOBV-1529 I A 

AECOM. St-EEf OF ll'\TE 

NO. BY ll'\TE REVISION 1 2 1-17·13 

BY CHK'D ffiOC. I AFPR. 

Ar-.£ NCC I 
P.O. 

Project: RLWTF REQ. 

TAG NO: LLW-MOBV-1529 1- ....... 
Spec llb:i 40 9200 Line I Vessel Nurrber: LLW.303 "'-

Asset No: P&ID: I D-6411 Line ID: 3.068" ISize: 3.0" Schedule: r 40 II <:... 
"Flow-Tek Service Manufacturer:! I !.~ 

Description: 
Treated El f luent Discharged from Tanks TK· 1501, TK-1502 to ZLD, Outf al 

lvtldel: 7-3-1 0-3-U-U-8. ~ "'-

Safety Class NS Quality Assurance Level: M.-4 "'-

"'-.- •" ....... 
A"ocess Data Gase: Norrral Ullts: "'-
Sizing Gase: Norrral . "'-

Required Cv: 950 10 1350 . "'-

Travel: NA . "'-

Sound A"essure Level: NA . "'-

en Inlet: Outlet inlet Outlet inlet: OUtiet: Inlet: OUtiet "'-z 
Liquid Flow: 0 100 100 gpm "'-

E 1 Vapor Row: NA NA cfm "'-

11 ~ Terrperature: 75 75 ' F "'-
0 

A-es sure: 45 45 u pslg "'-
en Density: 1.02 . "'-en w Viscosity: 1.05 cP "'-u 
0 Critical Ftessure (Pseudo): NA psi a "'-0:: 
Q. pit 6.50 . "'-

Corrpressibiity (Z): NA . "'-

Specific Heat Ratio (C•i.,.): NA . "'-

Fklid: LLW (contarrinated water) IMax Temperature: 125 ' F Inlet: Outlet II"-
Area aasslfication: 

Arrblent Terrperature Requirements: I 5to 110'F 

ValveType: I -3 Piece Full A:lrt Bal Valve 

Body Size: 3.0'' IANSIOass: r 150 

Max Rated Ftessure: 1000 psi I Max Rated Temperature 200'F 

I- Body/Bonnet Material: 31688 (ASTMA351 CFSM) w z Liner Material / ID: NIA 

B I Inlet Connection Face: Butt Weld 
al - OUtiet Connection Face: Butt Weld 
>- Flange Face Finish NIA c 
0 Bonnet Style: NIA al 
w Lube lso Valve. !lb Lube: I fll/A 
~ Packing Style Seat Rings 
~ Packing Material. Ul-MJ\IFE 

Body/Bonnet Gasket Material. fll/A 

Manufacturer 'Flow-Tak 

I lvtldel: 7000·316SS 

-
TrinType: Single Seat 

Size: 3.0'' jTravel I fll/A 

Rated CV: 1150 IA: I NIA jXt: NIA 

Characteristic: NIA 
Balanced/U1balanced: Balanced 

~ Plug Material: 316SS (ASTMA351 CFSM) 

~ Seat Material: Ul-MJ\IFE 

Stem Material: 31688 (ASTM A479) 

J Ext Trm Material: 316SS (ASTMA351 CF3M) 

1 Seat Leakage Cass: FCI 70·2 Cass W I Flow Direction. Bi-directional 

Manufacturer: J 'Flow-Te·~--JM:ldel: 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

7000-31688 

Max Upset Ftessure (normal flow): "'-

_ I Max Upset Ftessure (reverse flow): "'-- ·- s 
"'-

"'-

Tag !lb I , 1 ~ ZSQ..1529 

~ RJw er Ratro:I 24V de lType: I fll/O "'-

!>'. AlarmSettill!I NIA "-I 

:i::: 
N Teg !lb ZSC-1529 "- I 

~ ~ A:lw er Ratilg:I 24V de Type: I fll/O "'-

~ !>'. Alarm Setting NIA "'-
en Sensor Type: Limit SW Itch I Max. Load Current 10A "'-

Conduit Connection: NIA "'-

Manufacturer: I See Actuator "'-

lvtldel No. See Actuator Notes "'-

8ecbical Ftotection: NIA lTerrperature category: NIA "'-

Gas Group: I NIA ]Enclosure A"otection IP11 NIA lP2: I fll/A "'-

~ 
"'-

I = Actuator Type 8ectric "'-

I Valve Failure A:lsition: I FL Valve Function: On / Off "'-

I Size: fll/A jEJfective Area: NIA "'-

Actuator Orientation: Top M:Junt Spring action NIA "'-

Hand \Mieel Type: I Manual (RJI) I A:lsltion A:lsition indicator "'-

0:: Air Faiure Valve: I NIA I Set at NIA ~ 
g Avaiable Air Supply Ftessure: "'-
~ Mn: fll/A Max: I fll/A "'-::i 

b I A low able Ftessure Requi"ernents: "'-
~ Mn: fll/A !Max: I fll/A "'-

Bench Range: NIA "'-

Required Stroke lime to Open: I 60sec "'-

Requred Stroke lime to Close: I 60sec "'-

Manufacturer: I 'Bray "'-

~I 7CJ.020CJ.113A2·536 "'--i.....-

Primary Control Devices 
40 9200-52 (Att. 1 ) 
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Attachment 1 

DATA SHEETNO OF SHEET 
ON/OFF Control Valves TAG NO. LLW-MOBV-1529 

MOBV-1529 2 2 

Valves to be tested in accordance w Ith ASlM 05162, ANSI B16 34 or B16 42 and MSS SP-61 (A-assure Testng of Valves). Al dimensions are to be i1 accordance 
w Ith ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves with Flanged or Butt-Welding Ends for General Service) Valves are to be certlied 
Fire-Safe i1 accordance with A~7. 

<-

<-

UJ 
w 

~ 

*Recomrrended Manufacturer 

Valve M:ldel 7-3-10-3-lJ.lJ.B..: 

7 - Body Materiat 316 Stanless Steel (CFBM) 
3 - End Comectlon: Butt Weld 
10 - Valve Size: 3" 
3 - Bal and Stem: 316 Stanless Steel 
U - Seat: lJl-MM'E 
U - Seals: lJHMM'E 
a - Operator: 8ectric Actuator 

Actuator JVodel 70-0200-113A2-536: 
70 - Actuator Type: Bray Series 70 Electric Actuator 
020 - Torque: 2000 in-bs 
0 - Speed: 60 seconds (stroke time) 

113- (NIA) 

A - Sty le: Declltchable 

2 - Volage: 24VDC 
536- (NIA) 
Add Option: 2 dry-contact SPOT lrnl sw Itches for remote ndlcation 

Actuator to Valve Mounting Kit ISO Mounting Ki EZ-011 S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

<-

<-

<-

<-

<-

Primary Control Devices 
40 9200-53 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEET NO. I REV. 

MOBV-1531 I A 

A:COM" Sf£ET OF DATE 

NO. BY DATE RE.VISON 1 2 1-17-13 

BY CHK'D ffiOC. I AFf'R. 

AWE !ICC I 
P.O. 

Project: RLWTF RED. 

TAG NO: LLW-MOBV-1531 Spec 1'tl·1 -409200 Line I Vessel Nun1Jer I LLW-291 <.. 

Asset No: RI.lo. I 0-6411 Linel[} 3 068" I Size: 3.!1' Schedule: 40 <.. 

Service JVenutacturerl "Flow-Tak <.. 

Descr1111on: 
Treated Effluent Discharged from Tank 11<-1502 

Mx!el: 7-3-10-3-lJ.lJ.B. <.. 

Safety Class NS Quality Assurance Levet M...-4 <.. 

<.. -A"ocess Data Case: Normal lhits: <.. 

Sizilg Case: Normal - <.. 

Required CV: 950to1350 - <.. 

Travel: NA <.. 

Sound A-assure Level: NA - <.. 

(/J ~et Outlet hlet Outlet hie!: Outlel ~et: OUUet <.. z 
Liquid Flow: 100 100 0 gpm <.. 

i= Vapor Flow: NA NA Cfm <.. 
i5 z Terrperature: 75 75 •F <.. 
0 

A°esSLJ"e: 45 45 pslg (.) <.. 

(/J Density 1.02 (/J - <.. 

w Viscosity : 1.05 cP <.. (.) 

~ Critical A-assure (Pseudo)· NA psia <.. 

0.. ptt 6.50 - <.. 

Carpressibilty (Z) NA - <.. 

Specffic Heat Ratio (0 •/.,J : NA - <.. 

Fklld: LLW (contarrinated water) ll'lax Terrperature: 125°F ~et Outlet <.. 

Area OassWication: 

Arrblent Terrperature Requirements: I Sta 11o•F 

Valve Type: I 3 Piece Full Rlrt Bal Valve 

Body Size· 30'' IANSIOass: r 150 

Max Rated A-assure: 1000 psi I l'lax Rated Terrperature 200°F 

tu Body/Bonnet Materiat 31655 (ASTMA351 CFBM) 

z Liter Material I ID: NIA 

B I Inlet Connection Face: Butt Weld 
al - OUUet Connection Face: Butt Weld 
>- Flange Face Finlshj NIA 0 
0 Bonnet Style: NIA al 

~ Lube Isa Valve: No Lube: I N'A 

-' Packing Style: Seat Rilgs 
~ Packing Material: Ut-MNFE 

Body/Bonnet Gasket Material: N'A 

Manutecturer. •Flow-Tak 

Mldel: 7000-316SS 

TrirnType: Single Seat 

Size: 3.0'' I Travel I N'A 

Rated CV: 1150 IA: I NIA IX!: NIA 

Characteristic: NIA 
Balancad/lhbalanced: Balanced 

::! PkJg Material: 316SS (ASTMA351 CFBM) 
ii: Saal Material: Ut-MNFE I-

I Stem Material: 31655 (ASTMA479) 

Ext Trim Material: 31655 (ASTMA351 CF3M) 

' Saal Leakage aass: FCI 70-2 Oass W Flow Direction: Bi-d~ectional 

Manutacturer. L 0

Flow-·~--' M:idet I 7000-31655 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

:z:: 
(.) 
I-
~ 
(/J 

a: 
0 
I-
<( 
=> 
t; 
-<( 

l\fax Upset A-assure (normal flow) . <.. 

11\fax Upset A-es sure (reverse flow) <.. -<.. 

<.. 

~ Tao No: I ZS0-1531 ... 
~ Riw er Rati1g I 24V de hvpe: I N'O <.. 

0:: Alarm Setting NIA ... 
"' Tag 1'tl: ZSC-1531 <.. 

~ Rlwer Ratilg:I 24V de lType: I N'O <.. 

0:: Alarm Setting I NIA <.. 

Sensor Type: UrritSWltch I l'lax. Load Current 10A <.. 

Conduit Connection: NIA <.. 

JVenutacturer. I See Actuator <.. 

Mldel No. See Actuator Notes <.. 

Becbical A"otection: NIA lTerrperatll"e Category: NIA <.. 

Gas Group: ~lEnclosure A"otection IP1l NIA lPL I N'A <.. ....._ 
<.. 

<.. 

Actuator Type. 1- Bectric 
.____ 

<.. 

Valve Failure Rlsitlon: I FL l Valve Function: On/Off <.. 

Size: N'A I Effective Area: NIA <.. 

Actuator G"lentation: Top M:iunt Spring action NIA <.. 

Hand \Mleel Type: I Manual (Pul) I Rlsitlon Rlsitlon hdicator <.. 

Air Falure Valve: I NIA I Set at NIA <.. 

Avalable Air Supply A-assure: <.. 

Mn: JlllA l\fax: I N'A <.. 

Alow able A-es sure Req.Jirerrents: <.. 

Mn: N'A l\fax: I N'A <.. 

Bench Range JlllA <.. 

Required stroke ThTe to Open. I SO sec ... 
Required Stroke llire to Close: I SO sec <.. 

Manutacturer. I •sray <.. 

Mldel: 70-0200-113A2-536 <.. ,...._ 
-

Primary Control Devices 
40 9200-54 (Att. 1) 

:~1,722 



Attachment 1 

DATA SHEETNO. OF SHEET 
ON/OFF Control Valves TAG NO. LLW-MOBV-1531 

MOBV-1531 2 2 

Valves to be tested in accordance withASlM 05162, ANSI B16 34 or B16 42 and MSS SP-61 (Pressure Testng of Valves). Al dirrensions are to be i1 accordance 
w Ith ANSI B16.42 (ductile iron) or ANSI B16 5 (steel) and MSS SP-72 (Bal Valves w Ith Flanged or Butt-Welding Ehds for General Service). Valves are to be certfied 

Fire-Safe i1 accordance w Ith APl-607 

'°" 
'°" 

•Recomrrended IVanufacturer 

Valve M:idel 7-3-10-3-U-U-8-. 
7 - Body IVateriat 316 Stanless Steel (CFBM) 

3 - Ehd Connection· Butt Weld 

10 - Valve Size 3" 
3 - Bal and Stent 316 Stanless Steel 
U- Seat: l.JHMl\/PE 

C/J U- Seals: Ul-MM'E 
j!:! 8- - Operator. Bectric Actuator 

~ 
Actuator M:idel 70-0200-113A2-536 

70 - Actuator Type Bray Series 70 Electric Actuator 
020 - Torque: 2000 in-bs 
0 - Speed: 60 seconds (stroke tirre) 
113- (JIVA) 
A - Style: Decl.Jtchable 

2 - Voltage. 24VOC 
536- (JIVA) 
Add Option: 2 dry-contact SPOT lini switches for remote ndication 

Actuator to Valve Mlunting Kit ISO Mlunting Kit EZ-011 S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

'°" 

'°" 
'°" 

'°" 

Primary Control Devices 
40 9200-55 (Att. 1) 

1,172~ 



Attachment I 

On/Off Control Valves 
DA TA SHEEr NO. I RBI. 

MOBV-1549 I A 

AECOM. Ster OF Cl'l.TE 

NO BY Cl'l.TE RB/ISON 1 2 1-17-13 

BY OiK'D FROC. I AFPR 

AM: NCC I 
P.O. 

Project: RLWTF run. 

TAG NO: LLW-MOBV-1549 Spec r-o:I 40 9200 Line I Vessel rurtier: I LLW.307 
,_ 

<-

Asset No: R!.D. I Q.0411 Line ID: 3.068" ISize: 3.CY' Schedule: 40 <-

Service M3nufacturer:I "Flow-Tak <-

Desc1"1>tion: 
Tank TI<-1502 Treated Bfluent Recycle Feed 

M:xJel: 7-3-10-3-lJ.lJ.8.. <-

Safety Class NS Quality Assurance Level: M..-4 <-

<-
,- - .....__ 

Process Data Case: Norrrel Lhits· <-

Sizing Case: Norrrel - <-

I Required Cv: 950to 1350 - <-

Travel: NA - <-

Sound Pressure Level: NA - <-

Cf.) hlet: outlet hlet OL&t hlet: OuUet: hlet Outlet. <-z 
Liquid Flow : 100 100 0 gpm <-

I= Vapor Flow : NA NA ctm <-i3 z Terrperature: 75 75 "F <-
0 

Pressure: 45 45 pslg <-u 
Cf.) Density: 1.02 Cf.) - <-
w Viscosity: 1.05 cP <-(.) 
0 Critical Pressure (Pseudo): NA psi a <-a:: 
D.. ptt 6.50 <-

Compressibiity (Z): NA - <-

Specific Heat Ratio (C•ic.J: NA - <-

Fluid: LLW (contarrinated water) I Max Temperature 125 "F Inlet. Outlet <-

Area aasstlcation: Max Upset Pressure (norrrel flow) <-

Arrtilent Terrperature Requirements: I Sta 110"F I Max Upset Pressure (reverse flow): <-
-

<-
- <-

Valve Type: I 3 P.ece Full Flirt Bal Valve ~ Tag r-D: I ZS0-1549 <-

Body Size: 3.0" IANSIOass: r 150 ~ R>wer Rathg I 24V de 1Type. I !'VO <-

Max Ratad Pressure: 1000 psi I Max Rated Terrperature 200"F Q: Alarm Setting NIA <-

I- Body/Bonnet !Valeriat 31655 (ASTh1A351 CFBM) 
:I: "' Tagr-b ZSC-1549 <-w 

~ z Liner !Valerial / ID: NIA u R>w er Ralilg·I 24V de lType: I !'VO <-z I-
0 Inlet Connection Face: Butt Weld ~ Q: Alarm Setbng NIA <-
Ill 

OuUet Connection Face: Butt Weld 
Cf.) 

Sensor Type: LirritSWltch I Max Load Current 10A - <-

~ I Flange Face Rnishj NIA Conduit Connection: NIA <-
0 Bonnet Sty le: NIA Manufacturer: I See Acruator <-Ill 

~ 
Lube tso Valve: "° Lube. I l'VA M:xJel No. See Actuator Notes <-

Packing Style: Seat Rings Becbical A"otection: NIA l Temperature category. NIA <-

~ Packing Material: Ul-MM'E Gas Group l.,_~_JEnclosure Protection IPll NIA lPl. I l'VA <-.....__ 
Body/Bomet Gasket !Valeria!: l'VA <-

!Vanuf acturer: "Flow-Tak <-

Model: 7000-316SS Actuator Type: I Bectric 
,_ 

<-

Valve Failure Fl>sition: I FL l Valve Function On/Off <-

Size l'VA I El'fective Area· NIA <--TrinType: Single Seat Actuator Orientation: Top Mount Spring action NIA <-

Size: 3.0'' I Treva! I l'VA Hand 'Mleal Type: I !Vanual (A.JI) I Fl>sition Fl>sltion hdicator <-

Rated CV: 1150 IA: I NIA IX! NIA a:: Air Feiure Valve: I NIA I Sele! NIA <-
11 

Characteristic: NIA ~ Avaiable Air Supply Ftessure <-

Belanced/Lhbelanced: Balanced :!i Mn. l'VA Max. I l'VA <-

::E Plug Material: 316SS (ASTh1A351 CFBM) t5 Alow able Ftessure Ra<1Jlrements. <-a: Seat Materiel: UfMNFE < Mn· l'VA Max: I l'VA <-I-
Stern !Valeriat 316SS (ASTMA479) Bench Range. NIA <-

Ext Trin Materiel: 31655 (ASTh1A351 CF3M) Required Siroka Time to Open· I 60sec <-

Seat Leakage Cass: FCI 70-2 aass w Fliow Direction: Bi-directional Required Stroke Tlll19 to Close: I 60sec <-

!Vanufactur~.J "Row-Tak IModet I 7000-31655 !Vanuf ecturer: I "Bray <-

M:xJel: I 70-0200-113A2-536 <-

II -

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Control Devices 
40 9200-56 (Att. 1) 
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Attachment 1 

DATA SH:ETNO. OF SHEET 
ON/OFF Control Valves TAG NO. LLW-MOBV-1549 

MOBV-1549 2 2 

Valves to be tested in accordance wnh ASTM 05162, ANSI B16 34 or B1642 and MSS SP-61 (Pressure Testi1g of Valves). Al dimensions are to be i1 accordance 
w nh ANSI B16.42 (ductile iron) or ANSI B16 5 (steel) and MSS SP-72 (Bal Valves w ith Flanged or Butt-Wekling ends for General Service). Valves are to be certfied 
Fire-Safe i1 accordance w nh A~7 

<-

<-

•Recomrrended Manufacturer 

Valve M:>del 7-3-10.3-lHl-8-

7 - Body M!teriat 316 Stai11ess Steel (CFBM) 
3 - End Comection: Butt Wekl 
10 - Valve Size: 3" 
3 - Bal and Stem 316 Stanless Steel 
U - Seat: l.M'.tM"E 
U - Seals: lJl-MM'E 
a - Operator: Bectric Actuator 

Actuator 11/odel 70-0200.113A2-536: 
70 - Actuator Type: Bray Series 70 Electric Actuator 
020 - Torque: 2000 ir1-bs 
0- Speed: 60 seconds (stroke time) 
113- (NIA) 

A - Sty le: Oeck.Jtchable 

2 - Volage: 24VDC 
536- (NIA) 

Add Option: 2 dry-contact SPOT liTii sw nches for remote i1dication 

Actuator to Valve Mlunting Kit ISO Mlunting K1 EZ-011S 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

<-

<-

<-

Primary Control Devices 
40 9200-57 (Att. 1 ) 
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Attachment I 

On/Off Control Valves 
DA TA SHEET NO. I REV. 

MOBV-1550 I A 

AECOM. Sl-EEr OF DATE 
NO BY DATE REVISION 1 2 1-17-13 

BY CHK'D FROG. I AFfR 

AIVE f\K:C I 
P.O. 

Project: RLWTF RB:I. 

TAG NO: LLW-M OBV-1550 '--
Spec No:j 409200 Line I Vessel Nurrber: I LLW-293 <-

Asset No: Rf.ID: I Q.6411 Line ID: 1.610" jSize: 1.5" Schedule: r 40 <-

Service ManUfacturer:[ "Flow-Tek <-

Desc""tlon: 
Treated EJfluent Feed to Tank TK-1502 

M>del: 7-3-07-3-IJ.IJ.B. <-

Safety Class NS Quality Assurance Levet M.-4 <-

<-
- ,-- -

A'ocess Data Cese: Normal Units• <-

Sizing Cese; Normal - <-

1 Required Cv. 225 to 325 - <-

Travel: NA - <-

Sound A'essure Level: NA - <-

C/J Inlet: Outlet hlet Outlet hie!: OuUet Inlet: OuUet: <-
z 
0 Liquid Flow. 100 100 gpm <-
i== Vapor Flow : NA NA cfm <-
i5 z Temperature 75 75 •F <-
0 

A'essure: 45 45 psig <-(.) 

~ 1Density: 1.02 - <-
w Viscosity: 1.05 cP <-(.) 
0 Critical A'essure (Pseudo): NA psla <-a: 
II.. pH: 6.50 - <-

Compressibiity (Z): NA - <-

, Specific Heat Ratio cc•lc.J: NA - <-
1 FUld: LLW (contarrinated water) I Max Temperature: 125°F Inlet: Outlet <-

Araa aassWlcation: 

Arrblent Temperature Requlrerrents: I 5to 110 °F 

ValveType: I 3 Flece Full R:lrt Bai Valve 

Body Size: 1.5" IANSlaass: r 150 

Max Rated A'essure: 1000 psi I Max Rated Temperature 2oo·F 

I- Body/Bonnet Materiat 31655 (ASTMA351 CFBM) w z Lner Material/ ID: NIA z 
0 Inlet C.Onnection Face: Butt Weld 
al 

OuUet C.Onneclion Face: - Butt Weld 
>- Flange Face Fonlsh NIA 0 
0 Bonnet Style: NIA al 
w Lube lso Valve: No Luba: I NIA ::; Packing Style: Seat Rings 
~ Packing Material: UfMIVPE 

Body/Bonnet Gasket Material: NIA 

Manufacturer: 0 Flow-Tek 

M:rdel: 7000-316SS 

- -TrinType: Single Seat 

l Size: 1.5" !Travel I NIA 

I Rated CV: 275 IA: I NIA 1x1. NIA 

1 Characteristic: NIA 
~ Balanced/Lhbalanced: Balanced 

~ t Plug Material: 31655 (ASTMA351 CFBM) 
a: Seat Material: UfMIVPE I-

Stern Material: 316SS (ASTMA479) 

Ext Trin Material: 316SS (ASTMA351 CF3M) 

Seat Leakage Cass: FCI 70-2 aass rv Flow Direction: Bi-directional 

l!.1"nufacturer. I 0 Flow-Tek !M:rdet 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

7000-316SS 

:i::: 
(.) 
I-
~ 
C/J 

a: 
0 
I-
<( 
::> 
ts 
<( 

Max Upset A'essure (normal flow): <-

j Max Upset A'essure (reverse flow): <-..__ 
<-

<--~ Tag No· ZS0-1550 <-

~ R:>w er Rati'lq:I 24V de lType: I NIO <-

n: Alarm Setting NIA <-

"' Tag No: ZSC-1550 <-

~ R:lw er Rating:! 24V de Type: I NIO <-

n: Alarm Setting NIA <-

Sensor Type UrrilSWilch I Max. Load Current 10A <-

c.ondult Connection: NIA <-

Manufacturer: I See Actuator <-

M>del No. See Actuator Notes <-

Baclrlcal A'oteclion: I NIA ]Temperature Category: NIA <-

Gas Group: I NIA l Enclosure A'oteclion IP1 I NIA lP2: NIA <-,__ 
<-

<-

I - '--
Actuator Type Bectric <-

Valve Failure R:lsition: I FL Valve Function: On/Off <-

Size: NIA jEJfective Area: NIA <-

Actuator Orientation: Top M:runt Spring action NIA <-

Hand Wheel Type: I None I R:lsition R:lsition R:linter I LEDs <-

Air Faiure Valve: I NIA I Set at NIA <-

Available Air SUpply A'essure: <-

Mn: NIA fMax: I NIA <-

Alow able A'essure Raquirerrents: <-

Mn: NIA Max: I NIA <-

Bench Range: NIA <-

Required Stroke lirre to Open: I 10sec <-

Required Stroke lirre to Close: I 10 sec <-

I ManUfacturer: I •Bray <-

M>del: I_ 73-0602-11304-536 <-

Primary Control Devices 
40 9200-58 (Att. 1) 
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Attachment 1 

LLW-MOBV-1550 ON/OFF Control Valves 
DATA SHEET NO. SHEET OF 

MOBV-1550 2 2 

Valves to be tested in accordance w ~h ASTM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (A"essure Testng of Valves). Al dirrensions are to be i1 accordance 
w ~h ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves w ~h Flanged or Butt-Wek:ling Ends for General Service). Valves are to be certfied 
Fire-Safe in accordance with Af'l.&l7. 

<-

<-

•Recomrrended l'v1anuf acturer 

Valve M'.ldel 7 -3-07-3-U-U-a. 
7 - Body l'v1ateriat 316 Stanless Steel (CFBM) 
3 - End CoMection: Butt Wek:I 

07 - Valve Size 1 5" 
3 - Bal and Stem 316 Stanless Sleel 
U - Seat: Ltt.1'M'E 

en U - Seals: LA-MWE 
~ 8- - Operalor Bectnc Acti.ator 

~ 
Actuator M'.ldel 73-0602-11304-536: 

73 - Actuator Type Bray Series 73 Electric Actuator 
060 - Torque: 600 n -bs 
2- Speed 10 seconds (stroke tirre) 
113- (N.'A) 
0- Drive Type Double 0 600 in-bs Torque 
4 - Volage 24VDC 
536- (N.'A) 
Add Option. 2 volage free travel lml sw ~ches for ren-cte indica1ion 

Actua1or to Valve Mlunting Kit ISO Mlunting Ki EZ-004S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

<-

<-

<-

Primary Control Devices 
40 9200-59 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEET NO. I REV 

AOBV-1706 I A 

AECOM. Sl-EET OF DATE 

flK>. BY DATE REVISON 1 2 1-17-13 

BY a-tl<:D ffiOC. I AA'R. 

AM: !\CC I 
P.O. 

Project: RLWTF RED. 

TAG NO: LLW-AOBV-1706 Line I Vessel Nurrber: I -Spec t>«> I 409200 LLW.153 .,_ 
Asset No: P&IO: I ~024 Line JO: 0.622" I Size: 0.5" Schedule: r 40 .,_ 
Service Manuf ecturer:I "flow-Tek .,_ 
Oesc~: 

Mcrofiter Sludge Supply to Tank TK-1702 
M>del: 7-3-03-3-lJ.lJ.SR .,_ 

Safely Class NS Quality Assurance Levet ML-4 <-

<-
-= 

A"ocess Data Gase: Nonral lillts: <-

Sizing Gase: Norrral - <-

Required Cv: 2510 40 - <-

I Travel: NA - <-

Sound A"essure Level: NA - <-

Ul Inlet: Outlet hlel Outlet hlet: OUUet hlet: OUUet: <-z 
Liquid Flow: NA NA <-0 gpm 

F Vapor Flow : NA NA elm <-Ci z T91Tll8rature: 75 75 •F .,_ 
0 

A"essure: 45 45 psig <-(.) 

Ul Density: 1.02 g/rrl <-Ul w Viscosity: 1.05 cP ... (.) 

~ Crltlcel A"essure (Pseudo): NA psi a .:;:: 
D.. pH: 10.B - ... 

Compressibiily (Z): NA - ... 
Spec~ic Heat Ratio (C•/c): NA - ... 
Fluid: LLW (conlarrinated w eler) I Max Terrpereture 125 •F Hat· Outlet ... 
Area aass~lcelion: 

Arrblenl T91Tll8reture Requirements: I 5510 95 •F 

ValveType: I 3 Piece Full A:lrt Bal Valve 

Body Size: 0.5" IANSIOass: r 150 

Max Rated A"essure: 1000 psi I Max Rated Temperature 2oo·F 

tu Body/Bonnet Maleriat 31655 (ASTMA351 CFBM) 

z Liner Material/ ID: NIA z 
0 Hat Connection Face: Butt Weld 
al 

OUUet Connection Face: Butt Weld ->- Flange Face Flllish NIA c 
0 Bonnet Style: NIA al 
w Lube !so Valve t>«l Lube: I NIA 
~ Packing style: Seat Rings 
~ Packing Material• Ul-MJVPE 

Body/Bonnet Gasket Material· NIA 

Manufacturer: •FJow-Tek 

M:ldel: 7000-316SS 

-

-TrinType: Single Seat 

' Size: 0.5" !Travel I NIA 

Rated CV: 32 IA. I NIA IX!: NIA 

Characteristic: NIA 
Balanced/lilbalanced Balanced 

:E Plug Material: 31655 (ASTM A351 CFBM) a:: Seat Material: Ul-MJVPE I-
Stern Materiat 31655 (ASTMA479) 

Ext Trin Material: 31655 (ASTMA351 CF:lM) 

• Seel Leakage Oass: FCI 70-2 aass w Flow erection: Bi-drectional 

Manufacturer: I •Aow-T!._JM:idet j 7000-31655 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

J: 
(.) 
I-

~ 
Ul 

a:: 
0 .... 
~ 
ti 
< 

Max Upset A"essure (nonral flow) ... 
I Max Upset A"essure (reverse flow) ... 

<-

... 
Teat>«> I- ----~ ZS0-1706 <-

~ A>w er RelilQ I 24V de lWM ; I NIO <-

I>: AlarmSaltinQ NIA <-

N TBQf>tl· ZSC-1706 ... 
~ A>w er Rating·I 24V de lType: I NIO ... 
I>: Alarm Setting NIA "-

Sensor Type- A"oxirity I Max. Load Currant 200mA ... 
Conduit Connection: 112'' N"T <-

Manufacturer: I •Aow-Tek(Bray) <-

M>del No. 2N1 (Serles 52) ... 
Becbical A"otection: NIA lT911ll8reture Category: NIA ... 
Gas Group· I NIA lEncJosure A"otection 1P1 f 5 IP2= r 6 <-

~ ... 
... 

I -Actuator Type Aleurratic ... 
Valve Air Failure Position: I FC lVaive Function: On/Off <-

Size: NIA I Effective Area: NIA <-

Actuator CXiantation: Top M:lunt Spring action Close ... 
Hand \Mleel Type: I None I A:lsition hdicator A:linter ... 
Ar Felure Valve: I None I Set at NIA ... 

Avaiable Air Supply A"essure: <-

Mn: 105psig Max: I 120 psig <-

Alow able A"essure Raqui"ements: ... 
Mn: 60 pslg Max: I 140psig <-

Bench Range: NIA <-

Requred Stroke llme to Open: I 1/4 s@60 psig ... 
Requi"ed Stroke llme to Close: I 1/4 s@60 psig ... 
Manufacturer: I •Aow -Tek ... 
M>del· I Series 93: Size 63-4 ... 

Primary Control Devices 
40 9200-60 (Att. 1) 
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Attachment I 

I I ON/OFF Control Valves I DATA SHEET NO. I SHEET I OF 
TAG NO. LLW-AOBV-1706 

I r r AOBV-1706 2 2 

<-

TagNo: ,- IA.Jld I Ar 
....__ 

HS-1706 <-

I 1Coi I 
....__ 

Type: 3-Way aass F <-

CoilHousng: I NEMl'.4X jWatts: r 69 -<-

Voltage: I 
....__ 

c 24V de <-....__ 
5 Pow er 'M"ing:j WA 1 Sgnal Type: I WA <-
z 

Corrm.mication Protocol WA 1Location: I Drect Mounted -w <-
...J 

Smart: I WA hdicate. I No llsolate: I -0 No <-
(/) 

lTemperab.Jre Category: I 
....__ 

Electri:al Protection: WA WA <-

Gas Gcoup: I Enclosure Protecti:>n P1r 5 jPl: r 
,__ 

WA 6 <-

Main Valve Action when Coil is Deenergized: I Cl:ise -<-....__ 
Condul Comection 112"' NPT <-

I 
....__ 

Body Mlteriat Anodized AILmnum <-

I jM>del: I -Mmufacllrer: -Srey Series 63 <--<-

.1 ....::. 
!Valves to be tested in accordance w nh ASTM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testng of Valves). AB dimensions are to be i1 accordance <-
w nh ANSI B16 42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves wnh Flanged or Butt-Welding Ends for General Service). Valves are to be certtied -<-
F~e-Safe in accordance w nh AM07. 

·~am-ended r.tinufacturer 

Valve M>del 7-3-03-3-lJ.lJ.SR: 
7- Body Mlteriat 316 Stanless Steel (CFBM) 
3- End Comection: Butt Weld 
03 - Valve Size: O.S' 

UJ 3- Bal and Stem 316 Stainless Steel 
w U- Seat: IJl-MM'E I-
0 U- Seals: Uli'<1'M'E z SR - Operator: Spring Return Pneumatic Actuator 

Actuator IVodel Series 93, Size 63-4: 
93 - Actuator Type: Aieumatic Spring Reb.Jrn Actuator 
63 - Actuator Size Desgnation (5.56'' Ix 3.11" w x 4.53" h) 
4- No. of Springs per Piston 

Actuator to Valve Mounting Kit ISO Mounting Kl EZ-002S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-
<--<--<--

-
-
-
-
....__ 
....__ --....__ 
....__ 

--....__ 
....__ 

<--<-

Primary Control Devices 
40 9200-61 (Att. 1) 
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Attachment I 

On/Off Control Valves 
DA TA SHEET NO. I REV. 

AOBV-1708 I A 

AE'COM. Sl-EET OF ll'\TE 

NO BY ll'\TE REVISON 1 2 1-17-13 

BY CHK'D ffioc. I AFfR 

ME NCC I 

Project: RLWTF 
P.O. 

RB:l. 
~ 

TAG NO: LLW-AOBV-1708 
Spec t>b·I -409200 Line I Vessel Nurrber: I LLW.088 ' 

Asset No: RI.ID: I 0-6023 Line ID: 0.622" I Size: 0.5" Schedule: r 40 ' 
Service Manuf actureq •FJow-Tek ' 
Desc~Hon: 

Rotary A"ess FiHrate TankTK-1707 !lscharge 
M:>del: 7 -3-03-3-1.J.lJ-SR ' 

Safely Class NS Quality Assurance Level: M.-4 ' 
' - ,- ·- -A"ocess Dela Case: Normal lillts ' 

Sizing Case: Normal . ' 
Required CV: 25 to40 . ' 
Travel: NA . ' 
Sound A-assure Level: NA . ' 

C/J Inlet outlet inlet Outlet inlet: OUUet Inlet: OUUel 
~ 

' z 
Liquid Flow: 5 5 ' 0 gpm 

i= Vapor Row : NA NA Cfm ' i3 
~ I Temperature: 75 75 'F ' 
CJ A-assure: 45 45 pslg ' C/J Density: 1.02 g/ni ' C/J w Viscosity: 1.05 cP ' CJ 

~ Critical A"essure (Pseudo): NA psla ' n. pl-t 10.8 ' 
Compressibiity (Z): NA . ' 
Specific Heat Ratio (c•lc.J: NA ' 
Fklld: LLW (contarrinated water) I Max Terrperature. 125 'F Inlet. outlet ' 
Area OassWication: 

Arrbient Temperature Requ!rerrents: I 55 to 95 'F 

-
Valve Type: 3 Aece Full Fbrt Bai Valve 

Body Size: 0.5" IANSIOass: r 150 

Max Rated A-assure: 1000 psi I Max Rated Temperature 200'F 

Iii Body/Bonnet M3teriat 31655 (ASTMA351 CFBM) 

z Liner M3terial / ID: NIA z 
0 Inlet Connection Face: Butt Weld 
Ill - OUUet Connection Face: Butt Weld 
>- Flange Face Finlshj NIA 0 
0 Bonnet Sty le: NIA Ill 
w 
> 

Lube Isa Valve: J\kJ Lube. I NIA 
...I Packing Style: Seat Rings 

~ Packing Material: UHIM'PE 

Body/Bonnet Gasket Material. NIA 

Manufacturer: •FJow-Tek 

M>del: 7000-316SS 
~ 

-TrinType: Single Seat 

Size: 0.5" I Travel I NIA 

Rated CV: 32 IA: I NIA IX!: NIA 

Characteristic: NIA 
Balanced/Lhbalanced: Balanced 

:E Plug Material: 316SS (ASTMA351 CFBM) a: Seat Material: UHIM'PE "" Stem Materiat 316SS(ASTMA479) 

Ext Trin Material: 316SS (ASTMA351 CF3M) 

Seat Leakage aass: FCI 70·2 Cass N Row Di"ection: Bi-directional 

Manufacturer: 'Flow-Tek jMJdet,J 7000-31655 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

:c 
CJ 
I-
~ 
C/J 

-

a:: 
~ 
<( 
::I 
t; 
<( 

Max Upset A-es sure (normal flow) ' 
jMax Upset A-assure (reverse flow)" ' ,__ 

' 
' 

Tag J\kl : I -~ ZSQ..1708 ' 
~ Fbw er Rating I 24V de 1Type I NIO ' 
a:: Alarm Setting NIA ' 
"' Tag J\kl. ZSC-1708 "'" 
~ Fbw er Rating I 24V de Fype· I NIO "'" 
a:: Alarm Setting I NIA "'" 

Sensor Type: A"oxmty I Max. Load Current 200mA ' 
Conduit Connection: 1/2''WT ' 
M3nufacturer: I •FJow-Tek(Bray) ' 
M:>del No. 2N1 (Series 52) ' 
Beclrical A"otection: NIA Femperature category: NIA "'" 
Gas Group: l__~ . .J Enclosure Protection IP1 f 5 jP2: r 6 "'" -"'" 

' 
I -Actuator Type: Aleumatic ~ 

Vallve Air Failure Fbsition: I FC ] Valve Function: On/Off ' 
Size: NIA I B'fective Area: NIA ' 
Actuator Orientation: Top MJunt Spring action Close ' 
Hand Wleel Type: I None I Fbsition indicator Fbinter "'" 
Ai" Faiure Valve: I None I Set at NIA ' 

Avaiable Air SUpply Pressure: ' 
Mn: 105psig Max: I 120psig ' 

A low able Pressure Requirements: ' 
M-1: 60psig Max: I 140 psig ' 
Bench Range: NIA ' 

I Requi"ed Stroke lime to Open: I 1/4 s@ 60 psig ' 
I Requred Stroke lime to Close: I 1/4 s @60 psig ' 

Manufacturer: I 'Flow-Tek ' 
M:>del. Series 93: Size 63-4 ' -

Primary Control Devices 
40 9200-62 (Att. 1 ) 
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Attachment 1 

I I ON/OFF Control Valves I DATA SHEET NO I SHEET I OF 
TAG NO. LLW-AOBV-1708 

I AOBV-1708 r r 2 2 
·- <-

Tag No: I HS-1708 IA.Jc I Ar 
,__ 

<-

I l Coi· I Oass F -Type: 3-Way <-
I==! 

CoilHousng: I NEfM4X l11113tts r 6.9 <-

Voltage: I -0 24V de <-,__ 
5 Power Wi"ing:j f'VA 1 Signal Type: I NIA <-
2 

1Location· I -w Corrm.mi:ation R"otocol NIA Oirect l'vbJnted <-
-' Smart: I NIA ndicate· I No 11solate: I No ~ 0 
Ul ~ 

Eleclri:al Protection: NIA 1Tflfl'4l0ralure Category: I NIA <-

Gas Gni1.p: I NIA Enclosure Protectim IP1r 5 llP'l: r 6 
,_..... 

<-
F=o 

Main Valve Action w hen Coil is Deenergized I Cl:ise 
~ 

Conduit Connection: 1/2"NPT 
~ 

Body Materiat I Anodized Alumnum <-

Manufact1Ser: I *Bray jMxlel. I Series 63 --<-
""""" G. 

<--Valves to be tested in accordance with ASTM 05162, ANSI B16 34 or B16 42 and MSS SP-61 (Pressure Testng of Valves) Al dimensions ara to be i1 accordance <-
w ~h ANSI B16.42 (ductile iron) or ANSI B16 5 (steel) and MSS SP.72 (Bal Valves w~h Flanged or Butt-Welding Ends for General Service). Valves are to be certtied -<-
F~e-Safe in accordance with APl-607 

•Recommended Manufacturer 

Valve Mxlel 7-3-03-3-lJ.lJ.SR: 
7. Body Materiat 316 Stanless Steel (CFBM) 

:I 3- End Connection Butt Weld 
03 - Valve Size· 0 5' 

Ul 3- Baa and Stem: 316 Stanless Steel 
w U- Seat: lJJ-MJVPE I-
0 U - Seals: Ul-MM'E 
2 SR - Operator: Spri1g Return Pneumatic Actuator 

Actuator l\fodel Series 93, Size 63-4: 
93- Actuator Type Pneumati: Spring Relurn Actuator 
63 - Actuator Size Designatiln (5.58" Ix 3.11" w x 4.53" h) 
4- No. of Springs per Piston 

Actuator to Valve l'vbJnbng Kit ISO Mounting Ki EZ-002S 

I 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

= <-
-= 

<-
-= 

<-
.--..: 

-
"=' 

-
-
--,___ 
:= 
~ 
,__ --
t= 

~ -<-

Primary Control Devices 
40 9200-63 (Att. 1) 

11.7~1 



Attachment I 

On/Off Control Valves 
DA TA SHEET NO. I REV. 

AOBV-1717 I A 

A:COM" Sl-EEr OF IYITE 

NO. BY IYITE REVISION 1 2 1-17-13 

BY Qil<:D ffiOC. I APPR. 

Al'E !\CC I 
P.O. 

Project: RLWTF REQ. 

TAG NO: LLW-AOBV-1717 
Spec f\b·I 409200 Line I Vessel Nwrber: - I LLW-172 <.-

Asset No: A!.ID: I D-6025 Line ID: 0.622" ISize: 0.5" Schedule: r 40 <.-

Service ManUfacturer:I •FJow-Tek <.-

Dase~. 
Tank lK-1702 Decant llscharge 

MJdel: 7-3-03-3-U-U-SR <.-

Safety Class NS Quality Assurance Levet WL-4 <.-

- ---
<.-

==' 
A'ocess Data Case: Nonral Lhils. <.-

Sizing Case: Normal <.-

Required CV: 25 lo40 - <.-

J Travel: NA - <.-

1 Sound A'essure Level: NA - <.-

11.J Inlet Outlet hlet Outlet hlet: OUUet: Inlet OuUet: <.-
z 

Liquid Flow: NA 0 NA gpm <.-

i= Vapor Flow : NA NA Cfm <.-
0 z Terrperature: 75 75 •F <.-
0 

A'essure: 45 45 (.) pslg <.-

11.J Density . 1.02 g/m <.-11.J w Viscosity : 1.05 cP <.-(.) 

~ Critical A'essura (Pseudo). NA psia <.-

0.. pH: 7.0 - <.-

Corrpressibiity (Z). NA - <.-

Specific Heat Ratio (0 •/.,,) : NA - <.-

FkJld· LLW (conlarrinaled water) I Max Tefllleratura· 125•F Inlet: Outlet <.-

Area Oassiflcation. Max Upset A'essure (normal flow). "':_ 

Arrbient Terrperature Requiraments: I 55 to 95 'F !Max Upset A'essure (reverse flow): <.-

-Valve Type. 3 Piece Full Fbrt Bal Valve 

! Body Size: 0.5'' IANSIOass: r 150 

Mix Rated A'assure: 1000 psi I Mix Rat ad Temperature 200'F 

~ Body/Bonnet Mltarial 31655 (ASTMA351 CFBM) 

z Liner Mlterlal / ID: NIA z 
0 Inlet Connection Face: Butt Waid 
al 

OuUet Connection Face: Butt Wald -
~ Flange Face Finish NIA 
0 Bonnet Style: NIA al 
w 
> 

Lube lso Valve: f\b Lube: I NIA 

-' Packing Style: Seat Rings 

~ Packing Mltarial: Ul-MNPE 

Body/Bonnet Gasket Mlterlal: lll'A 

MlnUfacturer: •FJow-Tek 

l\fodel: 7000-316SS 

-
TrinType: Single Seat 

Size: 0.5'' I Travel I lll'A 

J Rated CV: 32 IA: I NIA IXt: NIA 

J Characteristic: NIA 
l Balancad/Lhbalanced: Balanced 

~ l Aug IV'eterial: 316SS (ASTMA351 CFBM) 

g: l Seat Mlterial: Ul-MNPE 

Stern Mltarial: 316SS (ASTMA479) 

~ Ext Trin IV'etarial: 316SS (ASTM A351 CF3M) 

~ Seat Leakage Cass: FCI 70-2 Cass W Flow Direction: Bi-directional 

MlnUfacturer: •FJow-Tek . l~I 7000-31655 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

:i:o 
(.) 
I-
~ 
11.J 

a:: 
~ 
<( 
::i 

b 
<( 

<.--
<.-

Tag f\b. I """' ~ ZS0-1717 <.-

~ Fbwer Ralin!l:I 24V de lTvoa: I NIO <.-

"' Alarm Setting NIA <.-

N Tag f\b: ZSC-1717 <.-

~ Fbw er Rating-I 24V de lType. I NIO <.-

"' Alarm Salting NIA <.-

Sensor Type: A'oxirrity I Max. Load current 200 mo\ II <.-

Conduit Connection: 112" r-Pf <.-

ManUfacturer· I •FJow -Tek(Bray) <.-

MJdelNo. 2N1 (Series 52) ".:: 
Becb'ical A'otection: NIA ]Terrperature Category. NIA <.-

Gas Group: NIA lEnclosure A'otection IP1 f__~I P.2: r 6 <.-

<.-

<.-

Actuator Type I A'leumatic <.-

VaNe Air Failure Fbsilion: I FC lValve Function: On/Off <.-

Size: lll'A I Effective Area: NIA <.-

Actuator Qienlation: Top llfount Spring action Close <.-

Hand Wleel Type: I None I Fbsltion hdlcator Fbinter <.-

Air Faiure Valve: I None I Sat at NIA <.-

Avaiable Air SUpply A'essure: <.-

Mn: 105psig Max: I 120psig <.-

A low able A'essure Requirements· <.-

Mn: 80psig Max: I 140psig <.-

Bench Range: NIA <.-

Required Stroke 11me to Open: I 114 s @ eo psig <.-

Required Stroke 11me to Close: I 1/4 s@ eo psig <.-

MlnUfacturer: I •FJow-Tek <.-

MJdel: L Series 93: Size 63-4 <.-

Primary Control Devices 
40 9200-64 (Att. 1) 
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Attachment 1 

I I ON/OFF Control Valves I DATA SHEET NO. I SHEET I OF 
TAG NO. LLW-AOBV-1717 

I AOBV-1717 r 2 r 2 

<-

Tag No: I HS-1717 IAJid: I Ar -<--
• Type· I 3-Way lCoi: I aass F <-

Coil Housi1g: I NB>M4X !Watts 
-r 69 <--Voltage: I 0 24V de <--o Pow er VVi"ing:I NIA l Signal Type: I t-VA <-

z 
Corrmmication Protocol NIA lLocation: I Direct Mounted -w <-

-' 
Smart: I NIA hdicate: I No llsolate: I No -

0 <-
C/J 

8ectrical Protection: NIA lTemperab.rre Category: I NIA 
,__ 

<-

Gas Group: I NIA Enclosure Protecti:>n IP1r 5 IP2: r 6 
,__ 

<-

Main Valve Action when Coil is Deenergized: I Close 
,__ 

<----Condul Comection: 1/2"NPT <-

Body Materiat I Anodized Alumi'n.m ---<-

Ma-tufacturer: I "Bray jlVcdel: I Series 63 
,__ 

<-,__ 
<-

~ -
<-

r alves to be tested in accordance with ASlM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testng of Valves). AD dimensions are to be i1 accordance <-
w ilhANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves wtth Flanged or Butt-Welding Ends for General Service). Valves are to be certtied 

,__ 
<-

Fire-Safe in accordance w ilh Af'l.607. ,__ 
<-

*Recommended Manufacturer 

Valve IVcdel 7-3-03-3-U-U-SR: 
7- Body Materiat 316 Stanless Steel (CFBM) 
3- End Comeclion- Butt Weld 
03 - Valve Size 0.5" 

C/J 3- Baa and Stent 316 Stanless Steel 
w U- Seat: Ul-"1l/\IPE 
I-
0 U- Seals: lJHMM'E 
z SR - Operator Sprng Return A1eumatic Actuator 

Actuator IVcdel Series 93, Size 63-4: 
93- Actuator Type Pneurratic Spring Reh.rm Actuator 
63- Actuator Srze Designation (5.58'' Ix 3.11" w x 4.53" h) 
4- No. of Springs per Piston 

Actuator to Valve Mounting Krt ISO Mounting Kit EZ-002S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

---<--<--
-
-

c 
-
-
-
-

----,__ 
,__ 

---,__ 
<-,__ 
<-

Primary Control Devices 
40 9200-65 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DATA SHEET"NO. I REV. 

AOBV-1728 I A 

AE'COM. Sf-EEi" OF DAlE 

"'° BY DAlE REVISION 1 2 1-17·13 

BY OiK:D FROC. I AFPR. 

AM: NCC I 
P.O. 

Project: RLWTF RED. 

TAG NO: LLW-AOBV-1728 
Spec Nol - Line I Vessel l'Url:Jer: I -40 9200 LLW.091 """ 

Asset No: R!.D. I ~029 Una 10: 0.622" I Size: 0.5" Schedule: r 40 """ 
Service Manufacturer:! "Flow-Tak """ Descr1Jtlon: 

Evaporator EVAP.1702 Feed 
tv'odet: 7·3·03-3-LHJ-SR """ 

Safety Class NS Quality Assurance Level: M...-4 """ 
""" - ~ A"ocess Data case: Nonral Lhits: 

Sizing case: Normal . 
""" 

Required CV: 25to40 . """ 
Trev el: NA . """ 
Sound A"essure Level: NA - """ 

en lnlel Outlet hlet Outlet hlet: OuUet: hlet: OuUet I """ z 
Liquid Flow: NA NA 0 gpm """ j:: Vapor Flow: NA NA elm """ 0 z Terrpereture: 75 75 •F """ 0 
A"essura· 45 45 psig u """ en Density: 1.02 g/m """ en 

w Viscosity· 1.05 cP """ u 
ai1 I Critical A"essure (Pseudo). NA psia """ 
0. 1 pH: 7.7 - """ 

l Corrpressibiity (Z): NA - """ 
Specific Heat Ratio(°•/.,.): NA - .e. 
Fluid: LLW (contarrinated w star) I Mix Terrperature 125.F Inlet. Outlet """ 
Area OassWicetiorr 

Arrblent Terrperature Requirements: I 55 to 95 •F 

-1 Valve Type 3 Aeca Full A:lrt Bal Valve 

I Body Size: 0.5" IANSIOass: r 150 

I M!x Rated A"essure: 1000 psi I Mix Rated Terrperature 2oo·F 

Iii Body/Bonnet M!teriat 316SS (ASTMA351 CFBM) 

z Liler Material / ID: NIA 

~ ' hlet Comection Face ButtWekl 
al 

OuUet Connection Face: ButtWekl -> Flange Face Finlshj NIA 0 
0 Bonnet Style: NIA al 
w 
> 

Lube Isa Valve: No Lube I N/A 

--' Pecking Style: Seat Rilgs 
~ Pecking Material: utM/VFE 

Body/Bonnet Gasket Material. N/A 

I Manufacturer: •Flow-Tak 

Model: 7000-316SS 

·-TrinType: Single Seat 

Size: 0.5" !Travel I NIA 

Rated CV: 32 !Ft I NIA IXL NIA 

Characteristic: NIA 
Balanced/Lhbalanced Balanced 

~ J Aug Material: 316SS (ASTMA351 CFBM) 

~ J Seat Material: Ul-Mv\IF£ 

Stern Material: 316SS (ASTM A479) 

I Ext Trin Material: 316SS (ASTMA351 CF3M) 

I Seat Leakege aass: FCI 70-2 aass rv Flow Oi"ection. Bi-drectlonal 

Manufacturer: l~-Tek jM:>det 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

I 7000-316SS 

J: 
u 
I-
~ en 

0:: 
0 
I-
::§ 
b 
<( 

Mix Upset A-assure (normal flow) """ I Mix Upset A"essure (reverse flow): """ -""" 
""" 

Tag No. I = 
~ ZS0-1728 """ 
~ A:>w er Retro I 24V de hype I N/O """ 
"' AlarmSettiro NIA """ 
"' TBQ No ZSC-1728 """ 
~ A:lw er Rati11r l 24V de lType: I N/O """ 
"' Alarm Setting NIA """ 

Sensor Type· A"oxirrity I Mix. Load Current 200mA """ 
Conduit Connection: 1/2"!1Pf """ 
Manufacturer: I •Aow-Tek(Bray) """ 
tv'odel No 2N1 (Series 52) """ 
8ecbical A"otectlon: NIA lTerrperature Category: NIA """ 
Gas Group: I NIA l Enclosure A"otectlon IP1 r 5 IPL r 6 """ 

~ 

""" .... 
Actuator Type. l Rieurratic .... 
Valve Air Failure A:lsition: I FC l Valve Function: On/Off .... 
Size. N/A I Bfective Area: NIA .... 
Actuator Orientation: Top Mount Spring action Close """ 
Hand 'Mleet Type: I None I A:lsition hdicator A:linter """ 
Ai" Faiure Valve: I None I Sat at NIA """ 

Avaiable Air Supply A"essure: """ 
Mn· 105 psig Mix: I 120psig """ 

A low able A-assure Requi"ements: """ 
Mn· 80 psig Mix: I 140 psig """ 
Bench Range. NIA """ 
Requrad Stroke lime to Open: I 114 s @80 psig .... 
Requrad Straka lime to Close: I 114 s @ 80 psig """ 
Manufacturer I •Aow-Tek ... 
tv'odet· I_ Series 93: Size 63-4 """ ~ 

Primary Control Devices 
40 9200-66 (Att. 1) 
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Attachment 1 

MTA St-i'ETNO. SHEET 
ON/OFF Control Valves TAG NO. LLW-AOBV-1728 

AOBV-1728 2 

OF 

2 

Tag No: HS-1728 FUid Ar 
Type: 3-Way Col. aass F 

eoa Housiig: NEMll. 4X Witts: 6.9 

0 
Voltage: 24V de 

~ _Pow~_er_'lk~in_g~:~~-.-~fll/-A~~~-..1•s-~_na_l_Ty_pe~: +-~~fll/-A~~-.1 
w Corrrrunication Protocol fll/A O'rect l'vb.mted B -S-mart~:~~~fll/-A~....rhdic~-a-te-. ~~--'-No~~~_.~~~-No~-.1 
(f) ~Elec,,...-tr~ica~IFr,......ot-ec-tion:~. -.~+-~fll/-A~_,.t=-~~~..,._~~-t--~fll/~A~--..1 

Gas Group: fll/A Enclosure Frotectiln P1 6 

Mai1 Valve Action when Coil is Deenergized· Close 

Condui Comection: 1/2" NPT 

Body IVeteriat Anodized Allmnum 

IVenuf actirer: "Bray Series 63 

Valves to be tested in accordance with ASTM 05162, ANSI B16 34 or B16 42 and MSS SP-61 (Pressure Testng of Valves). Al dirrensions are to be i1 accordance 
with ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves wrth Flanged or Butt-Wek:ling Eilds for General Service) Valves are to be certlied 
Fre-Safe i1 accordance with Af'l.607. 

•Rlcornrrended l\fenufacturer 

Valve Mxfel?-3-03-3-lJ..lJ..SR 
7 - Body IVeteriat 316 Stanless Steel (CFBM) 
3 • Eild Comection: Butt Wek:I 
03 • Valve Size: O.S' 
3 • Bal and Stem 316 Stanless Steel 
U • Seat: U1-tNJPE 
U • Seals: Uli'll'M'E 
SR· Operator: Sprng Return Pneumatic Actuator 

Actuator Mldel Series 93, Size 63-4: 
93 • Actuator Type: Pneumatic Siring Return Actuator 
63 - Actuator Size Des~tiln (5.58" Ix 3.11" w x 4.53" h) 
4 - No. of Si:rings per Piston 

Actuator to Valve Mounting Kit ISO Mounting Ki EZ-002S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

Primary Control Devices 
40 9200-67 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEET NO. I REV. 

AOBV-1737 I A 

A:COM. St-EEr OF lll\TE 

NO BY lll\TE REVISION 1 2 1-17-13 

BY a-11<:0 FROC. I AFfR 

Al\IE NCC I 
P.O. 

Project: RLWTF REQ. 

TAG NO: LLW-AOBV-1737 ' -
Spec llb:I 40 9200 Line I Vessel Nurrber: I LLW-200 "" 

Asset No P&ID: I D-6028 Line ID: 0.622" !Size: 0.5" Schedule: r 40 "" 
Service Manufacturer: I •FJow-Tek "" 
Descr1>U00: 

8/aporator Concentrate Recycle to Tank TI<-1705 
l\fodel: 7-3-03-3-U-U-SR "" 

Safety Class NS Quality Assurance Level M..-4 "" - "" -A'ocess Data Case: Norrral li'ltts "" 
Sizing Case. Norrral "" 
Required Cv: 25to40 - "" 
Travel: NA - "" 
Sound A'essure Levet NA - "" 

Cf.) Inlet: Outlet Inlet Outlet Inlet Outlet: Inlet Outtet: "" z 
0 Liquid Flow: 4 4 gpm "" i= Vapor Flow : NA NA cfm "" 25 z Terrperature: 75 75 •F "" 0 

A'essure· 45 45 (..') pslg "" Cf.) Density: 1.02 g/n1 "" Cf.) 
w Viscosity: 1.05 cP "" (..') 

~ Critical A'essure (Pseudo). NA psia "" a. pH 9.B - "" 
Corrpressibiity (Z) NA - "" 
Specific Heat Ratio (0 •/cJ: NA - "" 
Fluid . LLW (contarrinaled water) I Max Terrperature: 125•F Inlet. Oullel "" 
Area Oassiflcatton: Max Upset A'essure (nonral flow) "" 
Arrblenl Terrperature Requirements: I 55 to 95 •F J Max Upset A'essure (reverse flow) · "" 

ValveType· I -
3 Piece Full Fl::>rt Bal Valve 

Body Size· 0.5" IANSIOass: r 150 

Max Rated A'essure: 1000 psi I Max Rated Temperature 2oo•F 

tu Body/Bonnet Material: 31655 (ASTMA351 CFBM) 

z Liner Material / ID: NIA z 
0 Inlet Connection Face: Butt Weld 
Ill 

OUUet Connection Face: Butt Weld ->- Flange Face Rnlsh NIA 0 
0 Bonnel Style: NIA Ill 
~ Lube lso Valve: !lb Lube: I fll'A 

~ ! Packing Style: Seat Rings 

> Packing Material: Ul-l\1\IVFE 

Body/Bonnet Gasket Material· fll'A 

Manufacturer: •FJow-Tek 

~ Wedel: 7000-316SS 
- - -
"' - -- -

TrinType: Single Seat 

1 Size: 05" I Travel I fll'A 

Rated CV: 32 IA: I NIA IXt: NIA 

Characteristic: NIA 
Balanced/li1balanced: Balanced 

~ I Aug Material: 316SS (ASTMA351 CFBM) 
a:: Seat Material: Ul-MNFE 1--

Stem Material: 316SS (ASTMA479) 

8d Trim Material: 316SS (ASTMA351 CF3M) 

Seat Leakage Oass: FCI 70-2 aass W I Flow Direction: Bi-directional 

Manufacturer: I •FJow-Tek J""'c1e1: L 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

7000-31655 

11 

-
"" 
"" 

Tag !lb· I ~ ZS0-1737 "" 
~ Fl::>werRali'lg l 24V de lType: I fll'O "" 
0:: Alarm Setting NIA "" 

:i::: "' Tag !lb: ZSC-1737 "" 
~ ~ Fl::>w er Rali'lg . I 24V de 1Type: I N/O "" 
~ 0:: Alarm Salting NIA "" 
Cf.) ., Sensor Type: A'oxirrity I Max. Load current 200mA "" 

Condutt Connection: 1/2" !>PT "" 
Manufacturer. I •FJow-Tek (Bray) "" 
l\fodel No. 2N1 (Series 52) "" 
8ecbical A'otection: NIA l Terrpereture Category: NIA "" 
Gas Group: I NIA lEnclosure A'otection IP1r 5 'Pl: r 6 "" 

"" 
"" 

Actuator Type: I -Aieurratic "" 
Valve Air Failure Fl::>sttion: I FC l V elve Function: On/Off "" 
Size: fll'A I eteclive Area: NIA "" 

I Actuator Oientation: Top Mlunt I Spring action Close "" 
Hand IM!eel Type: I None I Fl::>sition Indicator Fl::>inter "" 

a:: I Air Faiure Valve: I None I Seta! NIA "" 0 Avaiable Air Supply A'essure: "" ~ Mn: 105psig Max: I 120 pslg "" 1-- Alow able A-assure Requirements: "" (..') 

<( . Mn: BOpsig Max: I 140psig "" 
Bench Range: NIA "" 
Required Stroke lime to Open: I 1/4 s@ BO psig "" 
Required Stroke lime to Close: I 1/4 s @BO psig "" 
Manufacturer: I •FJow-Tek "" 
l\fodel: Series 93: Size 63-4 "" -

Primary Control Devices 
40 9200-68 (Att. 1 ) 
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Attachment 1 

I I ON/OFF Control Valves I ll'\TA SH:ETNO. I SHEET I OF 
TAG NO. LLW-AOBV-1737 

I AOBV-1737 r r 2 2 

<-

TagNo: I HS-1737 IA.Ji:! I Ar -<-

Type: I 3-Way 1Coi. I Oass F -<-

Coi1Housi1g: I NEM'\ 4X 1w.tts r -69 <-

I 
>--

c Voltage: 24V de <--0 Pow er V'.Ting:I llVA 1 Signal Type: I llVA <-
z Corrrruni:ation Protocol llVA llocation· I Direct Mounted -w <-
..J 

I I l tsolate. I >--
0 Smart: llVA hdi:ate· No No <-
Cl) 

1Temperature Category: I >--
Electri:al ProtecOOn: llVA llVA <-

Gas Group: I llVA Enclosure Protecti'.ln P1r 5 1172: r 6 -<-

Main Valve Action when Coil is Deenergized. I Close -<-
>--

Conduit Comection: 1/2" NPT <-

I 
>--

Body Materiat Anodized All.mi1Lm <-

MMufacturer. I "Bray 1M>de1 I Series 63 -<--<-

<--Valves to be tested in accordance with ASTM 05162, ANSI B16 34 or B16.42 and MSS SP-61 (PressLJ"e Testilg of Valves). Al dimensions are to be i1 accordance <-
w Ith ANSI B16.42 (ductile iron) or ANSI B16 5 (steel) and MSS SP-72 (Bal Valves with Flanged or Butt-Welding Ends for General Service). Valves are to be certtied -<-
FH·Safe i1 accordance with Af'l.607. 

•Rilcommended Manufacturer 

Valve M>del 7-3-03-3-lJ.lJ.SR 
7- Body Materiat 316 Stanless Steel (CFBM) 
3- End Comection: Butt Weld 
03 - Valve Size: 0.5' 

Cl) 3- Ball and Stern 316 Stanless Steel 
w U- Seat: Ul-fNllPE I-

Seals: Ul-MM'E 0 U-z SR - Operator: Sprilg Return Pneumatic Actuator 

Actuator M>del Series 93, Size 63-4: 
93- Actuator Type: A1eumati: Spring Rsb.Jrn Actuator 
63 - Actuator Size Designation (5.58'' Ix 3.11" w x 4.53" h) 
4- No of Springs per Piston 

Actuator to Valve Mounting Kit ISO Mounting Kl EZ-002S 

I 
- ----

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-<--<--<--
-
-
-
-
-
-
-->--

>--->--

>--

<--<-- - -

Primary Control Devices 
40 9200-69 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
Oii.TA SHEEJl'l:l I REV. 

AOBV-5622 I A 

A:COM. SHEET OF Oll.lE 

NO. BY Oll.lE REVISION 1 2 1-17-13 

BY CHl<:D FROC. I AFfR 

Ar..E NCC I 
P.O 

Project: RLWTF REQ. 

-

TAG NO: NPWC-AOBV-5622 -Spec 1'-ti l 409200 Line I Vessel Nurrtier: I Nf'WC.103 4 

Asset No: R!.D: I D-6012 UnelD: 1.049" jSize: 1.0" Schedule: r 40 4 

Service Manufacturer.I •FJow-Tek 4 

Description. 
NPM: Supply to Tank TK-1101 

M>del: 7 -3-05-3-lJ.lJ.SR 4 

Safety Class NS Quaity Assurance Level: M..-4 4 

4 .___ 
A'ocess Data case: Normal Units 4 

Sizing case: Normal . 4 

Required Cv: 85to125 . 4 

Travel: NIA . 4 

Sound A-assure Level: NIA 4 

UJ Inlet outlet: Inlet outlet. Inlet: OuUet: Inlet outlet 4 

z 
0 Liquid Flow : 25 25 gpm 4 

~ Vapor Flow : NIA NIA cfm 4 

z Terrperature: 75 75 •F 4 

0 
A'essure: 65 65 CJ pslg 4 

UJ Density: 1.02 g/ni 4 
UJ w Viscosity: 1.05 cP 4 CJ 

~ Critical A-assure (Pseudo): NIA psla 4 

D.. pH: 7.5 . 4 

Corrpresslblity (Z): NIA . 4 

SpecWic Heat Ratio (C•lcJ: NIA . 4 

Fklld: water I Max Terrperature: 125•F Inlet Outlet 4 

Area aassWicatlon: Max Upset A'essura (normal flow): 4 

Arrtilent Terrperature Raquirerrents: I 55to95 •F I Max Upset A'essura (reverse flow): 4 

ValveType: I 3 Piece Ful Port Ball Valve 

Body Size: 1.0" IANSIOass: r 150 

Max Rated A'essure: 1000 psi I Max Rated Terrperature 2oo•F 

I- Body/Bonnet Material: 31655 (ASTMA351 CFBM) 
w z Liner Material I D: NIA z 
0 Inlet Connection Face: ButtW.ld 
Ill 

Outlet Connection Face: - ButtW.ld 
>- Flange Face F111ishl NIA 0 
0 Bonnet Style: NIA Ill 
w Lube Isa Valve· No Lube: I NIA 
~ Packing Sty le: Seat Rings 
~ Packing Material: Ul-MM'E 

Body/Bonnet Gasket Material: NIA 

Manufacturer: "Flow-Tek 

M:ldet 7000-316SS 

-

TrinType: Single Seat 

Size: 1-0" I Travel I NIA 

Rated Cv: 105 I A· I NIA IXt: NIA 

Characteristic: NIA 
Balanced/Unbalanced: Balanced 

:ii: Plug Material: 316SS (ASTMA351 CFBM) 
ii: Seat Material: UH'MPE I-

stern Material: 316SS (ASTM A479) 

Ext Trim Material: 31655 (ASTMA351 CF3M) 

Seat Leakage aass: FCI 70-2 Class rv I Flow Direction: Bi-directional 

Manufacturer: •FJow-Tek IMxlel: 7000-316SS 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-
4 

4 

TagNo: I ZS0-5622 -
~ 4 

~ Pow er Rating:I 24V de 1Type: I NIO 4 

0:: Alarm Setting NIA 4 

:i::: "' Tag No. ZSC.5622 4 

CJ ~ Pow er Rating:I 24V de lType: I NIO 4 
I-
~ 0:: Alarm Setting NIA 4 

UJ Sensor Type. A'oxi'nity I Max. Load CUrrent: 200mA 4 

Condu~ Connection. 1/2" NPT 4 

Manufacturer: I "Flow -Tek (Bray) 4 

M:ldel No. 2N1 (Series 52) 4 

Bectrical A'otection: NIA Terrperati.re category: NIA 4 

Gas Group: I NIA 1 Enclosure A'otection IP1 r ~j lf'l: r 6 4 -4 

4 

I -Actuator Type: Pneumatic 4 

Valve Air Faiura Position. I FC l Valve Function; On/Off 4 

Size: NIA I Effective Area: NIA 4 

Actuator Orientation Top M:lunt I Spring action Cose 4 

Hand Wheel Type: I None I Position Indicator A:linter 4 

o:: I Air Failure Valve. I None I Set at NIA 4 

0 Avaiable Air Supply A-assure: 4 

'"" :§ Mn: 105pslg Max· I 120 pslg 4 

~ Alow able A-assure Requirerrents: 4 CJ 
< Mn: BOpsig Max· I 140 psig 4 

Bench Range: NIA 4 

Required Straka lirre to Open: I 114 s Cl)BOpslg 4 

Required Straka lirre to aose: I 114 s Cll BO psig 4 

Manufacturer· I •FJow-Tek 4 

M:ldet I Series 93: Size 83-5 4 

I 

Primary Control Devices 
40 9200-70 (Att. 1) 
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Attachment I 

00.TASHEETNO SHEET 
ON/OFF Control Valves TAG NO. NPWC-AOBV-5622 

AOB\/·5622 2 

OF 

2 

Tag No HS-5622 Ar <-

Type. 3-Way aass F <-

Coil Housng: NB'AA 4X watts· 6.9 <-

Cl Voltage. 

O Power \M"ing: WA Signal Type 

~ =Coorru====n:c=ation~-~=Pr=ot=oc=:ol:=====W=A=====~Loc~=at=ion=~· ==~==Dir:· ec==t M:iu===nt=ed=~ 
O Srna-1: WA ndicate: No Isolate. No 
"' -Elec~tr-c-a~l-Pr_ot_ec_tio __ -n~+-~f>V~A~-w-T-empe~-ra_tu_r_e~Cat~egory~-+~-W-A~-.1 

llVA 

<-

<-

<-

Gas Gr"4'.1: WA &lclosure Protectiln P1 5 IP2: 6 

Main Valve Action when Coil is Deenergized: Cbse 

<-

Body Materiat Anodized Ak.mnLITI <-

Manufect11er: M>det: Series 63 <-

<-

<-

Valves to be tested in accordance wnhASTM 05162, ANSI B16 34 or B16 42 and MSS SP-61 (Pressure Testng of Valves). Al dimensions are to be in accordance 
with ANSI B16.42 (ductile iron) or ANSI B16 5 (steel) and MSS SP-72 (Ba! Valves wnh Flanged or Butt-Welding Ends for General Service). Valves are to be certlied 
Fir&-Safe in accordance with Af'l.607 

<-

Cl) 
w 

~ 

•fticommendecf Manufacturer 

Valve M>del 7 -3-05-3-U-U-SR 
7 - Body Materiat 316 Stanless Steel (CFBM) 
3 - End Comection: Butt Weld 
05 - Valve Size: 1.C1' 
3 - Bal and Stem 316 Stanless Steel 
U - Seat: UJ-f.IWPE 
U - Seals: lJHMM'E 
SR - Operator: Sprng Return Pneumatic Actuator 

Actuator M>del Series 93, Size 63-4: 
93 - Actuator Type: Pneumati: Spring Return Actuator 
83 - Actuator Size Designation (7.40" Ix 3.83" w x 5.43" h) 
5 - No. of Springs per Piston 

Actuator to Valve Mounting Kit ISO Mounting Kl EZ-009S 

LANL Project l.D. 100761 
60239831-S PE C-001, Rev. 0 

<-

<-

<-

<-

Primary Control Devices 
40 9200-71 (Att. 1) 

117~9 



Attachment 1 

On/Off Control Valves 
[IA.TA SHEErNO. I REV. 

AOBV-5623 I A 

AECOM. SHEET OF [IA.1E 

NO. BY [IA.1E REVISION 1 2 1-17-13 

BY CHK:D FROC. I AFPR. 

AlvE NCC I 
PO 

Project: RLWTF REQ. 

TAG NO: ....._ NPWC-AOBV-5623 Spec r-ti'I 40 9200 Line I Vessel Nurrber: I Nf>NC.113 <-

Asset No: P&D" I D-6013 UnelD: 1.049" !Size: 1.0" Schedule: 40 <-

Service Manufacturer: I •FJow-Tek <-

Desc~tlon: 
NFWC Supply to Tank TK-1102 

l\fodel: 7 ·3-05-3-LHJ.SR <-

Safety Class NS Quaily Assurance Level: M.-4 <-

<-.-- - ....._ 
Process Cata case: Norrrel l.hits: <-

Sizing Case: Norrrel . <-

Required Cv: 85to125 . <-

Travel: NA . <-

Sound A"essure Level: NA . <-

en hlet Outlet. Inlet. Outlet. Inlet: OuUet: hlet Outlet: <-
z 
0 Liquid Flow: NIA NIA gpm <-

E 1 Vapor Flow: NIA 
0 

NIA elm <-

z Terrperature: 75 75 ·F <-
0 

A"essure: 65 65 psig <-u 
en Density: 1.02 g/n1 <-en w Viscosity: 1.05 cP <-0 

~ Critical A"essure (Pseudo)· NA psia <-
D... pH: 7.5 . <-

Corrpressibllily (Z): NIA . <-

I Specific Hleat Ratio (epic-) NIA . <-

FkJld: water I Max Terrperature. 125•F hlet OuUet <-

Area Classification. 

Arrblent Terrperature Requirements I 55to95 •F 

ValveType: I 3 Flece Ful Port Ball Valve 

Body Size: 1.0" IANSIOass: r 150 

Max Rated Pressure. 1000 psi I Max Rated Terrperature 2oo·F 

Iii I Body/Bonnet Material 316SS (ASTMA351 CF8M) 

z Lher Material I D: NIA z 
0 Inlet Connection Face. Butt Weld 
al - Outlet Connection Fece: Butt Weld 

~ Flange Face F11lsh NIA 
0 Bonnet Style· NIA al 
w Lube Isa Valve. No Lube. I NIA ::; 

Packing Style: Seat Rings 
~ Packing Material· UHMv"JPE 

Body/Bonnet Gasket Material NIA 

Manufacturer: •FJow-Tek 

M:Jdel: 7000·316SS 
- - -- - --

-
TrinType: Shgle Seat 

Size: 1.0· I Travel I NIA 

Rated Cv: 105 IA I NIA IXt: NIA 

Characteristic. NIA 
Balanced/Unbalanced: Balanced 

~ Aug Material: 316SS (ASTMA351 CF8M) 

~ Seat Material: UHMv"JPE 

Stem Material: 316SS (ASTM A479) 

1 Ext Trim Material; 316SS (ASTMA351 CF3M) 

l Seat Leakage Class· FCI 70-2 Class JV Flow Direction: Bi·d~ectional 

Manutacturer· l_ _ _:FJow-Tek 11\fode1: I 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

7000-316SS 

Max Upset A"essure (norrrel flow)· <-

I Max Upset A"essure (reverse flow) : <- I -<-
-~ 

<-

~ Tag No: ZS0-5623 <-

~ Pew er Reting·I 24V de lType. I NIO <-

I o:: Alarm Setting NIA <-

:i: I N Tag No; ZSC-5623 <-

~ ~ Power Rating I 24V de Type: I NIO <-

::: 0:: Alarm Setting NIA <-
en Sensor Type: A"oxirrily I Max. Load Current: 200 ml\ <-

Conduit Comection: 112" NPT <-

Manufacturer· I •flow· Tek (Bray) <-

M:Jdel No. 2N1 (Series 52) <-

Bectrical A"otection: NIA ]Terrperature Category: NIA <-

Gas Group I NIA lEnclosure A"otection 1P1f__:__jlP2: 6 <--
<--

~ 

<-

Actuator Type: I Pneurretic <-

Valve Air Faiure Position: I FC Valve Function: On/Off <-

Size; NIA I B'fective Area: NIA <-

Actuator Orientation: Top M:Junt Spring action aose <-

Hand 'Mleel Type: I None I Position Indicator Rlinter <-

a:: Air Failure Valve: I None I Set at NIA <-

~ Avaiable Air Supply A"essure: <-
<( Mn- 105 pslg Max: I 120 psig <-::::> 
t; Al<m able Pressure Requlrerrents: <-
<( 

Mn- 80pslg Max: I 140 psig <-

Bench Range: NIA <-

1 Required Stroke llrre to Open: I 1/4 s @80psig <-

Required Stroke llrre to aose: I 114 s @80 psig <-

Manufacturer: I •FJow-Tek <-

M:Jdet I Series 93: Size 83-5 <--

Primary Control Devices 
40 9200-72 (Att. 1) 

1~740 



Attachment 1 

I I ON/OFF Control Valves I DATA SHEET NO. I SHEET I OF 
TAG NO. NPWC-AOBV-5623 

I AOBV-5623 r 2 r 2 

<-

IA.Jo. ,- -Tag No: I HS-5623 Ar <-

I 1Coi: I 
,__... 

Type: 3-Way aass F <-,__... 
Coil Haus ng· I NEM\4X pt.alts: r 69 <-,__ 
Voltage: I 24Vdc <-c ,__ 

0 Pew er W.-ing:I NIA 1 Signal Type: I fll'A <-
z 

1Location: I 
,__... 

~ 
Conm.Jnioation A"otocol NIA Direct Mounted <-

I I 11solate: I 
,__ 

0 Smart: NIA hdioate: No No <-
en ,__ 

Bectrioal A"otection: NIA lTemperabJre Category: I NIA <--Gas Groep: I NIA Enclosure A"otection IP1f 5 IPl: r 6 <-

I 
,__... 

Main Valve Action when Coil is Deenergized: Close <-,__ 
Condul Comection: 1/2''NPT <-...._ 
Body Weteriat I Anodized Alumnum <--ManufactLXer: l~ay !M>det: I Series 63 <--<-

<-. ...._ 
Valves to be tested in accordance w ilh ASTM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (A"essure Testng of Valves). Al dirrensions are to be n accordance <-
w ilh ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves with Flanged or Butt-Welding Ends for General Service). Valves are to be certtied -<-
Fire-Safe in accordance w ilh APl-607. 

•Raconvrended Wenuf acturer 

Valve M>del7-3-05-3-IJ.IJ.SR: 
7- Body Weteriat 316 Stanless Sleet (CFBM) 
3- End Comection Butt Weld 
05 - Valve Size 1.a• 

en 3- Bal and Stem 316 Stanless Steet 
w U- Seat: Ul-tv1WPE 
b U- Seals: lJl-MM'E 
z SR - Operator: Sprng Retum Pneumatic Actuator 

Actuator Mldel Series 93, Size 63-4: 
93- Actuator Type Pneumatio Spring RebJm Actuator 
83 - Actuator Size Designation (7.4G' Ix 3.83" w x 5.43" h) 
5- No. of Springs per Piston 

Actuator to Valve Mounting Kit ISO Mounting Kit EZ-009S 

II 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

·-- -

-<-...._ 
<-...._ 
<-----,__ 

,__ 

-,__ 
,__ 
,__ 

-,__ 
,__ 
,__ 

-,__ 
,__ 

<-,__ 
<-

Primary Control Devices 
40 9200-73 (Att. 1) 
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Attachment I 

On/Off Control Valves 
DA TA SHEEJ NO. I REV 

AOBV-5624 I A 

Aa'COM. SHEEJ OF DAlE 

NO BY DAlE REVISION 1 2 1-17-13 

BY CHK:D moc.1 AFfR 

AWE NCC I 

Project: RLWTF 
P.O. 

REQ. 

TAG NO: NPWC-AOBV-5624 
Spec Nol 409200 Line I Vessel llh.J~I NPNC-440 G. 

Asset No: R!.D: I D-6019 Line ID: 0.622" I Size: 0.5" Schedule: r 40 G. 

Service Manuf acturer:I •Row-Tek G. 

Desc~tion: 
NAM: Supply to Tank TAC.4302 

l\fcdet 7 -3-03-3-IJ.IJ.SR G. 

Safety Class NS Quaity Assurance Level: M..-4 G. 

G. -A"ocess Dela Case: Norrrel Ullts: G. 

Sizing Case: Norrrel . G. 

Required cv· 25to40 . G. 

Travel: NIA . G. 

Sound A"essure Level: NIA G. 

(/J 111et outlet 111et: Outlet: Inlet Oullet: 111et outlet: G. 

z 
Liquid Row : 0 NIA NIA gprn G. 

EI Vapor Row: NIA 
c 

NIA elm G. 

z Terrperature: 75 75 'F G. 

0 
A"essure: 65 65 pslg u G. 

(/J Density: 1.02 g/n1 G. (/J 
w Viscosity: 1.05 cP G. u 
~ Critical A"essure (Pseudo). NIA psi a G. 

D.. pH: 7.5 . G. 

Corrpresslbiity (Z): NIA . G. 

Specific: Heat Ratio (""Jc-J: NIA G. 

FkJid: water I Max Terrperature. 125 'F 111et OuUet G. 

Area Classific:atlon: 

Arrllient Terrperature Requirerrents: I 55to95 'F 

~ .. 
Valve Type: 3 Piece Ful Port Ball Valve 

Body Size: 0 5" IANSIOass: r 150 

Max Rated A"essure: 1000 psi I Max Rated Terrperature 200'F 

I- Body/Bonnet Materlal: 316SS (ASTMA351 CFBM) 
w z Liner Material I D: NIA z 
0 Inlet Connection Face. Butt Weld 
al 

Outlet Connection Face: Butt Waid -1:; .J Flange Face Fnishj NIA 
0 Bonnet Style: NIA al 
w 
> 

Lube Isa Valve: No Lube: I NIA 
...J Packing Style: Saal Rings 

~ Packing Material: UHMM'E 

Body/Bonnet Gasket Materlal NIA 

Manufacturer: 'Row-Tek 

11/bdel: 7000-316SS 

TrinType: Single Seat 

Slze: 0.5" I Travel I NIA 

Rated CV: 32 IA. I NIA IXt: NIA 

1 Characteristic:: NIA 
Balanced/Unbalanced: Balanced 

::E Plug Materlal: 316SS (ASTMA351 CFBM) 
ii: Seat Material: UHMM'E F 

Stem Materlal: 316SS (ASTMA479) 

Ext Trim Material: 316SS (ASTMA351 CF3M) 

Seat Leakage Class: FCI 70-2 Class rl/ Row Direction: Bi·d~ectional 

Manufacturer: 'Flow-Tek l~I 7000-316SS 

LANL Project l.D .. 100761 
60239831-SPEC-001, Rev. 0 

J: 
u 
I-
~ 
(/J 

0:: 
0 
!;( 
::i 

5 
<( 

Max Upset A"essure (normal flow). G. 

Max Upset A"essure (reverse flow): G. 

G. 

G. 

Taa No. I ----~ ZS0-5624 G. 

~ Pow er Rating.I 24V de hype· I NIO G. 

0:: Alarm Setting NIA G. 

N Tag No: ZSC.5624 G. 

~ Pow er Rating:I 24V de 1Type: I NIO G. 

0:: Alarm Setting NIA G. 

Sensor Type: A"oxirTity I Max. Load current 200mA G. 

Conduit Connection: 112" NPr G. 

Manufacturer: I 'Row -Tak (Bray) G. 

Mldel No. 2N1 (Sarles 52) G. 

Bectric:al A"otection: NIA lTerrperature Category: NIA G. 

Gas Group: L__~ _ _J Ehclosure A"otection 1P1r____.:__11P2: 6 G. 

G. 

~ 

G. -Actuator Type: I Pneurretic: G. 

Valve Air Faiure Position: I FC 1Valve Function: On/Off G. 

Size: NIA I B"fective Area: NIA G. 

Actuator Orientation: Top Mlunt Spring action aose G. 

Hand Wheel Type: I None I Position Indicator Pointer G. 

Air Failure Valve: I None I Sat at NIA G. 

Avaiable Air Supply A"essure: G. 

Mn: 105 psig Max: I 120psig G. 

Alrm able A-assure Requi"ements: G. 

Mn: BO psig Max: I 140 psig G. 

Bench Range NIA G. 

. Required Straka lirre to Open: I 1/4 s@BOpsig G. 

Required Straka lirre to Close: I 1/4 s@BOpsig G. 

Manufacturer: I •FJow-Tek G. 

Mldet I Series 93: Size 63-4 G. 

Primary Control Devices 
40 9200-7 4 (Att. 1) 



Attachment 1 

I I ON/OFF Control Valves I DATA SfEETNO I SHEET I OF 
TAG NO. NPWC-AOBV-5624 

I AOBV-5624 r 2 r 2 

<-

TagNo. I HS-5624 IA.Jid: 
., -Ar <-

-
Type. I 3-Way lCoi I Oass F <-1 

Coil Housng. I NSW.4X !Watts. r 6.9 -<--Voltage: I 0 24V de <--5 Pow er 'M"ing:I NIA l Signal Type: I l'IA <-
z Corrm.mi::ation Protocol NIA 1Location: I -
~ 

Direct Mounted <-

Smart: I NIA hcfocate: I 11solate: I -0 No No <-
Cf.] 

8ectri::al Protection: NIA Femperature Category: I NIA -<-

I Enclosure Protection IP1f IP2: r -Gas Group: NIA 5 6 <-

Main Valve Action when Coil is Oeenergized: I Close -<-

Condul Comection: 1/2"NPT -<-

Body Materiat I Anodized Ah.mnum 1"":;:' 
Manufacturer: I "Bray jMxiel: I Series 63 -<--<-

<-

Valves to be tested in accordance w Ith ASlM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testng of Valves). Al dimensions are to be in accordance <-
w Ith ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Baa Valves w Ith Flanged or Butt-Welding Ends for General Service). Valves are to be certlied -<-
Fire-Safe i1 accordance w Ith APl-607. 

•Racomrrended Manufacturer 

Valve Mxiel 7-3-03-3-U-U-SR 
7- Body Materiat 316 Stanless Steel (CFBM) 
3- End Comection: Butt Weld 
03 - Valve Size: 0.S' 

Cf.] 3- Bal and Stent 316 Stai'lless Steel 
w U - Seat: UJ-tv1IM'E 
b U - Seals: Ul-MM'E 
z SR - Operator: Spri'lg Return Pneumatic Actuator 

Actuator M:>del Series 93, Size 63-4: 
93- Actuator Type: Pneumati:: Spring Return Actuator 
63 - Actuator Size Designation (5.58" Ix 3.11"w x 4.53" h) 
4- No. of Springs per Piston 

Actuator to Valve Mounting Kit ISO Mounting Ki EZ-002S 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-<--<--<-
-
-
-
-
-
-
-
-
-------<-

<-

Primary Control Devices 
40 9200-75 (Att. 1) 
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Attachment I 

On/Off Control Valves 
!lo. TA SHEET" flK>. I REV. 

AOBV-5625 I A 

AE'COM. SHEET OF !lo.TE 

NO BY !lo.TE REVISION 1 2 1-17-13 

BY CHK:D FROC. I AFPR. 

AWE NCC I 
PO 

Project: RLWTF REQ. 

TAG NO: NPWC-AOBV-5625 Spec N:>' I Line I Vessel Nurrt>er: I -40 9200 NPJVC.114 4 

Asset No: P&ll: I [).6025 Line ID: 1.049" !Size: 1.0" Schedule: 40 ·~ 

Service Manufacturer: I •flow-Tak 4 

Description: 
NF'llC Supply to Tank TK-1102 

Mxlel: 7 -3-05-3-LJ.LJ.SR 4 

Safety Class NS Quaity Assurance Level: M..-4 4 

4 - ~ 
A-ocess Data case: Norrrel Units: 4 

Sizing case: Norrrel - 4 

j Required CV: 85 to 125 - 4 

Travel: NIA - 4 

Sound A-assure Level: NIA - 1[ 4 

UJ hlet Outlet: hie!. Outlet. hlet: Outiet: hlet Outlet 4 

z 
0 Liquid Flow: 25 25 gpm 4 

~ 

i== 
i5 

Vapor Flow: NIA NIA Cfm 4 

z Terrperature: 75 75 "F 4 

0 
A-es sure: 65 65 pslg u 4 

UJ Density: 1.02 Qlm 4 
UJ 
w Viscosity: 1.05 cP 4 
0 
0 Critical A-assure (Pseudo): NIA psia 4 a: 
a. pH: 7.5 - 4 

Corrpresslbllity (Z): NIA - 4 

Specific Heat Ratio (epic.>: NIA - <-

Fluid: water I Max Terrperature· 125 .F hlet Ou ti et 4 

Area Classification: 

Arrt>lent Terrperature Requrements: I 55to95 •F 

Valve Type: 3 Aece Ful Port Ball Valve 

Body Size: 1.0" IANSIOass: r 150 

Max Rated A-assure: 1000 psi I Max Rated Terrperature 200 "F 

I- Body/Bonnet Material: 316SS (ASTMA351 CFBM) 
w 
~ j Liner Material I [): NIA 

0 hlet Connection Face: Butt \/Veld 

~ J Outlet Connection Face: Butt \/Veld 
>- Flange Face F111ishj NIA 0 
0 Bonnet Style: NIA ID 
w Lube lso Valve: No Lube: I NIA 
~ Packing Style: Seat Rings 

~ Packing Material: UHMJVPE 

Body/Bonnet Gasket Material. NIA 

Manufacturer: •flow-Tak 

M:ldel: 7000-316SS 

TrinType: Single Seat 

Size: 1.0' I Travel I NIA 

Rated CV: 105 IA I NIA IX!: NIA 

Characteristic: NIA 
Balanced/Unbalanced: Balanced 

:E Plug Material: 316SS (ASTMA351 CFBM) 
ii: Seat Material: UHMM'E I-

Stern Material: 316SS (ASTMA479) 

Ext Trim Material: 316SS (ASTMA351 CP.lM) 

Seat Leakage Class: FCI 70-2 Class rv Flow Direction: Bi·cf~ectional 

Manufactu~ •flow-Tak ~el: I 7000-316SS 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

:c u 
I-
~ 
UJ 

a: 
Q 

~ 
5 
<( 

Max Upset A-assure (norrrel flow): 4 

I Max Upset A-es sure (reverse flow). 4 
~ 

4 

4 

~ Taa No: ZS0-5625 4 

~ Pow er Retina I 24Vdc lTvr>e: I NIO 4 

a:: Alarm Setting NIA 4 

"' Tag No ZSC-5625 4 

~ Pow er Rating:! 24V de lType: I NIO 4 

a:: Alarm Setting NIA 4 

Sensor Type: A-oxirrity I Max. Load Current: 200mA 4 

Conduit Comection: 112" NPT 4 

Manufacturer. I •flow -Tak (Bray) 4 

M:ldel No. 2N1 (Series 52) 4 

Bectrk:al A-otection: NIA lTerrperature category: NIA 4 

Gas Group: j NIA l!:1"1osure A-otection IP1 f 5 jlP2: [ 6 4 

>--
4 

M' 
I -Actuator Type: Pneurretic 4 

Valve Ar Faiure Position: I FC lValve Function: On/Off 4 

Size: NIA I Effective Area: NIA 4 

Actuator Orientation: Top M:lunt Spring action aose 4 

Hand Wheel Type: I None I Position hdicator RJinter 4 

Air Failure Valve: I None I Set at NIA 4 

Avaiable Air Supply A-assure: 4 

Mn: 105psig Max: I 120 pslg 4 

Alow able A-assure Requirements: 4 

Mn: 80 psig Max: I 140 pslg 4 

Bench Range: NIA 4 

Required Stroke Ttme to Open: I 1/4 s @ 80 psig 4 

Requred Stroke Ttme to Close: I 1/4 s @ 80 pslg 4 

Manufacturer: I •flow-Tak 4 

M:ldel: I Series 93: Size 83-5 4 = 

Primary Control Devices 
40 9200-76 (Att. 1) 



Attachment 1 

I I ON/OFF Control Valves I DATA SHEET NO I SHEET I OF 
TAG NO. NPWC-AOBV-5625 

I AOBV-5625 r 2 r 2 

<-

I TagNo· I 'IFUa I -HS·5625 Ar <-....__ 
Type: I 3-Way lCoi. I Oass F <-....__ 
CoilHousng· I NEM<\ 4X I Watts· r 69 <-

O I Voltage· I 
....__ 

24Vdc <-....__ 
0 Power W.-ing:j NJA l Signal Type: I N!A <-
z ....__ 
~ 

Corrrrunication Protocol NJA l Location: I Direct Mounted <-....__ 
0 Smart: I NJA hdicate. I No llsolate: I No <-
C/l 

1Temperature Category: I -Sectrical Protection: NIA NIA <-

Gas Group: I NIA Enclosure Protection IP1r 5 llP2: -r 6 <--Main Valve Action when Coil is Deenergized: I Close <--Condui Comection. 1/2''NPT <--I Body Materiat Anodized Alumnum <-.,,,__ 
I Manufacturer: 1--.:!.ay 1M>de1: I Series 63 <-.,,,__ 

<-

<-

Valves to be tested in accordance wlthASTM 05162, ANSI B16.34 or B16 42 and MSS SP-61 (Pressure Testng of Valves) AB dirrensions are to be n accordance <-
w Ith ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves w Ith Flanged or Butt-Welding &ids for General Service). Valves are to be certlied 

.,,,__ 
<-

Fire-Safe in accordance w ilh APJ.007. 

"Racommended Manufacturer 

Valva M>del 7-3-05-3-U-U-SR 

7- Body Materiat 316 Stanless Steel (CFBM) 

3- End Comection: Butt Weld 

05 - Valve Size 1 a· 
C/l 3- Bal and Stent 316 Stanless Steel 
w U- Seat UIMNPE 
5 U- Seals· IJl-tllW'E 
z SR - Operator. Sprng Ratum Pneumatic Actuator 

Actuator M:ldel Series 93, Size 63-4: 

93- Actuator Type Pneumatic Spring Return Actuator 

II 83 - Actuator Size Designation (7.4U' Ix 3.83" w x 5.43" h) 
5- No of Springs per Piston 

Actuator to Valve M:lunbng Kit ISO Mounting Kil EZ-009S 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

.,,,__ 
<-.,,,__ 
<-.,,,__ 
<-....__ 

....__ 
,__ 
....__ 
....__ 
....__ 

-
I!-
L 
11 ....__ 

-....__ 
>--

>---<-

<-

Primary Control Devices 
40 9200-77 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DI\ TA SHEEf NO. I REV. 

AOBV-5626 I A 

AECOM. SHEEf OF D<>.TE 

NO BY D<>.TE REVISION 1 2 1-17-13 

BY CHKD FROG. I AA'R 

AME NCC I 
P.0 

Project: RLWTF REQ. 

TAG NO: NPWC-AOBV-5626 Spec 1>t>·I 40 9200 Line I Vessel Nurrber: NPNC-116 <-

Asset No: R!.D: I [}.602B Line ID: 1.049" I Size: 1.0" Schedule: r 40 <-

Service Manufacturer.I •FJow-Tek <-

Desc113tion· 
NPM: supply to Tank TK-1705 

Mldel: 7 -3-05-3-U-U-SR <-

Safety Class NS Quaity Assurance Level: M..-4 <-

<-
>--

A'ocess Data Case: Normal ll11ts· <-

Sizing Case: Normal . <-

Required CV: 85to125 . <-

Travel: NIA - <-

Sound A'essure Level: NIA - <-

(/) hlet Outlet: hlet OuUet: Inlet: Outiet: hlet Outlet <-
z 

Liquid Flow : 0 25 25 gpm <-

i== Vapor Flow : NIA NIA elm <-
i5 z Temperature· 75 75 "F <-
0 

A'essure· 65 65 psig CJ <-
(/) Density 1.02 g/n1 <-(/) 
w Viscosity 1.05 cP <-CJ 
~ I Critical A-assure (Pseudo) NIA psi a <-

a. pH: 7.5 . <-

Compresslbiily (Z): NIA . <-

SpecWic Heat Ratio (""lcJ: NIA . <-

Fluid: water I Max Temperature: 125"F hlet Outiet <-

Area ClassWication 

Arrbient Temperature Requ~ements: I 55to95 "F 

I -Valve Type 3 Aece Ful RJrt Ball Valve 

( Body Size. 1.0· IANSJOass: r 150 

Max Rated Pressure. 1000 psi I Max Rated Temperature 200"F 

t- Body/Bonnet Material: 316$$ (ASTMA351 CFBM) 
w z Liner Material I D: NIA z 
0 Inlet Connection Face Butt Weld 
ID 

Outlet Connection Face: Butt Weld ->- Flange Face F11lsh NIA 0 
0 Bonnet Style: NIA ID 
w 
> 

Lube lso Valve: No Lube: I NIA 
..... Packing Style: Seat Rings 

~ Packi1g Material: UHMl\IPE 

Body/Bonnel Gasket Material. NIA 

Manufacturer: •Aow-Tek 

M'.ldel: 7000-316SS 

-
.~ -

TrmType: Single Seat 

Size: 1.0" I Travel I NIA 

Rated CV: 105 IA· I NIA 1x1: NIA 

Characteristic: NIA 
Balancedlt.klbalanced: Balanced 

:a Aug Material: 316$$ (ASTMA351 CFBM) 
i2 Seat Material: UHMM'E t-

l Stern Material : 316SS (ASTMA479) 

Ext Trim Material 316SS (ASTMA351 CF3M) 

I Seat Leakage Class· FCI 70-2 Class rv Flow Direction: Bi-directional 

Manufacturer: I "Flow-Tak jMxlel: 7000-316SS 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

:c 
~ 
~ 
(/) 

0:: 
0 .,... 
:§ 
t 
c( 

Max Upset A'essure (normal lbw): <-

Max Upset A'essure (reverse flow): <--
<-

<-

TagNo: I ~ ZS0-5626 <-

~ Power Rating:I 24V de hype: I NIO <-

a:: Alarm Selling NIA <-

N Tag No ZSC.5626 <-

~ Pow er Rating: I 24V de Type: I NIO <-

a:: Alarm Selling NIA <-

Sensor Type: A'oxirrity I Max. Load current: 200mA <-

Conduit Connection: 112" NPr <-

Manufacturer: I •Flow-Tak (Bray) <-

M'.ldeJNo. 2N1 (Series 52) <-

Bectrical A'oteclion: NIA Fernpereture Category: NIA <-

Gas Group. I NIA l Er1closure A'otection IP1 f 5 jlP2: r 6 <-,....__ 
<-

<-

I 
,....__ 

Actuator Type: Pneumatic <-

Valve Air Faiure Position: I FC 1VaJve Function: On/Off <-

Size: NIA I Blective Area: NIA <-

Actuator Orientation: Top M'.lunt Spring action aose <-

Hand Wheel Type: I None I Position Indicator Pointer <-

Air Failure Valve: I None I Set at NIA <-

Avaiable Air SUppty A-assure: <-

Mn: 105psig Max: I 120 psig <-

Alow abile A-assure Requirerrents: <-

Mn: BOpsig Max: I 140psig <-

Bench Range: NIA <-

Required Stroke lime to Open: I 1/4 s C!l BO psig <-

Requ~ed Stroke lime to Close: I 1/4 s C!l BO psig <-

Manufacturer: I "Flow-Tak <-

M'.ldel: Series 93: Size B3-5 <--

Primary Control Devices 
40 9200-78 (Att. 1) 
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Attachment I 

I I ON/OFF Control Valves I ll'\TA SHEET NO. I SHEET I OF 
TAG NO. NPWC-AOBV-5626 

I AOBV-5626 r 2 r 2 

<-

TagNo: I HS·5626 jFUk! I Ar -<--Type. I 3-Way lCoi. I aass F <--Coil Hooshg· I NEM<\ 4X llJl.latts: r 6.9 <--Voltage. I e 24Vdc <-

Power 'JI.Ting:! l Signal Type: I -
0 NIA NIA <-

~ I Corrm.mication Protocol l Location: I 
-NIA Direct Mounted <-

I 11solate: I -0 Smart: I NIA hdicate. No No <-

UJ 8ectrical Protection: NIA Femperature Category: I NIA 
-

<-
-

I Gas Group: I NIA Enclosure Protection P1r 5 IP2: r 6 <--Main Valve Action when Coil is Deenergized: I Close <--Condui Comection: 1/Z' NPT <--Body Materiat I Anodized Alumnum <-
-

Manufacturer: I "Bray IM:>de1: I Series 63 <--<-

<-

Valves to be tested in accordance wtth ASlM 05162, ANSI B16.34 or B16.42 and MSS SP-61 (Pressure Testng of Valves). AO dimensions are to be i1 accordance -<-
w tth ANSI B16.42 (ductile iron) or ANSI B16.5 (steel) and MSS SP-72 (Bal Valves with Flanged or Butt-Welding Ehds for General Service) Valves are to be certJied -<-
Fire-Safe in accordance w tth APl-607. 

·~ornmended Manufacturer 

Valve IVcdel 7 -3-05-3-1.J.IJ.SR: 
7- Body Materiat 316 Stanless Steel (CFBM) 
3- Ehd Comection: Butt Weld 

05 - Valve Size: 1.0" 

(JJ 3- Bal and Stent 316 Stanless Steel 
w U- Seat: UHM\l\iPE 
I-

U- Seals: lJHM\11.PE 0 z SR - Operator: Sprng Return Pneumatic Actuator 

Actuator IVcdel Series 93, Size 63-4: 

93- Actuator Type: Pneumatic Spring Return Actuator 
83 - Actuator Size Designation (7.40'' Ix 3.83" w x 5.43" h) 
5- No. of Springs per Pis ton 

Actuator to Valve Mounting Kit ISO Mounting Kit EZ-0095 

II 

II 
I 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-<--<--<-----
~ 

-
-
-
-
-
-
-
-
-
-

<--<-- -- --

Primary Control Devices 
40 9200-79 (Att. 1) 
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Attachment 1 

On/Off Control Valves 
DA TA SHEET NO. I REV 

AOBV-5627 I A 

A:COM" SfEEr OF DATE 
NO BY DATE REVISION 1 2 1-17-13 

BY CHK'D FROC. I APPR. 

AllE l>l:C I 

Project: RLWTF 
P.O. 

REQ 

TAG NO: NPWC-AOBV-5627 -
Spec Nol 409200 Line I Vessel Nurrber: I NPM::-124 <-

Asset No: RI.Ill I D-6013 Line ID: 0.622" ISize: 0.5" Schedule· r 40 <-

Service Manufacturer:! 'Flow-Tak <-

Desc~llon. 
Tank 11<·1102 NPM:: Bypass to McrOfiter Sludge 

Mxtel: 7-3-03-3-LHJ-SR <-

Safety Class NS Quality Assurance Levet ML-4 <-

<--- -- ,....__ 
A"ocass Data Case: Normal Ll11ts <-

Sizing Case: Norrral <-

Required CV. 25to40 - <-

Travel: NA - <-

Sound A-assure Levet NA - <-

(/J Inlet. outlet hlet Outlet hlet: OuUat: Inlet OuUet <-
z 
0 Liquid Flow : NA NA gpm <-
j:: Vapor Flow . NA NA cfm <-
i5 z Temperature: 75 75 "F <-
0 

A-assure: (.) 45 45 psig <-
(/J Density: 1.02 g/m <-(/J 
w Viscosity: 1.05 cP <-(.) 

~ Critical A-assure (Pseudo): NA psla <-
0.. pH: 7.5 - <-

Corrprasslbiily (Z): NA - <-

Specific Heat Ratio (c•/c): NA - <-

Fluid: Water I Max Terrperature· 125"F Inlet: Outlet <-

Area Oasslication: 

Arrbient Temperature Requirements: I 55 to 95 "F 

ValveType: I 3 Aece Full Rlrt Bal Valve 

Body Size: 0.5" IANSIOass: r 150 

Max Rated A-assure: 1000 psi I Max Rated Temperature 200"F 

Iii Body/Bonnet Material: 31655 (ASTM A351 CFBM) 

z Liner Material/ ID: NIA z 
0 Inlet Connection Face: Butt Weld 

~ 1 OUUet Connection Face: Butt Weld 
>- Flange Face Finishj NIA 0 
0 Bonnet Style: NIA m 
w 
> 

Lube Isa Velva. No Lube· I NIA 
....J Packing Style· Seat Rings 
~ Packing Material. Uf-MJl/FE 

Body/Bonnet Gasket Material: NIA 

Manufacturer: "Flow-Tek 

MJdel. 7000-316SS 

ffrmType· -Single Seat 

Size: 0.5" I Travel I NIA 

Rated CV: 32 IFt I NIA IXt NIA 

Characteristic. NIA 
Balanced/Ll1balanced: Balanced 

~ Plug Material: 316SS (ASTMA351 CFBM) 
~ Seat Material: Uf-MJl/FE I-

Stem Material: 316SS (ASTMA479) 

EXt Trin Material: 316SS (ASTMA351 CF3M) 

Seat Leakage aass: FCI 70-2 Oass W I Flow Di"ectlon: I Bi-directional 

Manufacturer: I "Flow-Tek I~ I 7000-31655 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

:c 
(.) 
I-
~ 
(/J 

a: 
0 

'""' c( 
::> 
t; 
c( 

Max Upset A-assure (norrral flow): <-

!Max Upset A-assure (reverse flow): <-
- -

<-

<-
-

ZS0-1728 ~ Tag No· <-

~ Riw er Ratilg:I 24V de lType: I NIO <-

a:: Alarm Setting NIA <-

"' Tag No: ZSC-1728 <-

~ Riw er Rating:I 24V de lType: I NIO <-

a:: Alarm Setting NIA <-

Sensor Type: A"oxirrity I Max. Load Current 200 rrA <-

Condutt Connection: 1/2" flPT <-

Manufacturer: I "Flow-Tek (Bray) <-

MxtelNo. 2N1 (Series 52) <-

Becbical A"otection: NIA Temperat1Ke Category: NIA <-

Gas Group: I NIA 181closure A"otection IPlr 5 IPL 6 <-

<-

<-

Actuator Type: I Aleumatic <-

Valve Air Failure Position: I FC l Valve Function· On/Off <-

Size: NIA I Effective Area· NIA <-

Actuator <Xientation: Top M:lunt I Spring action Close <-

Hand \Mleel Type: I None I Rlsition hdicator Rlinter <-

Air Faiure Valve: I None I Set at NIA <-

Avaiable Air SUpply A-assure <-

Mil" 105 psig Max: I 120 psig <-

A low able A-assure Requrements: <-

Mn: BOpsig Max: I 140psig <-

Bench Range: NIA <-

Requred Stroke lime to Open: I 1/4 s C!l BO psig <-

Requred Straka lime to Close: I 1/4 s C!l BO psig <-

Manuf ecturer. I "Flow-Tak <-

Mxtel" I Series 93 Size 63-4 <-
-

Primary Control Devices 
40 9200-80 (Att. 1) 
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Attachment I 

I I ON/OFF Control Valves I DATA SHEET NO I SHEET I OF 
TAG NO. NPWC-AOBV-5627 

I AOBV-5627 r r 2 2 

<-

Tag No: I HS-1728 jFui:l I Ar -<-

Type: I 3-Way 1Coi I Oass F -<-

CoilHousng: I NEM'\ 4X !Watts: r 69 -<--
0 • Voltage: I 24Vdc <--
~ Power Wring:) NIA 1 Signal Type- I Jl¥A <-

Comruni:ation Protocol NIA 1 Location. I Direct Mxmted -w <-
...J 

Smart I NIA hdicate, I No l1solate: J No -0 <-
UJ 

Bectri:al Protection: 1T&nll6ralure Categof)': I -NIA NIA <--Gas Grot.p: I NIA Enclosure ProtectDn IP1r 5 IP2 r 6 <--Main Valve Action when Coil is Deenergized I Close <--Conduit Comection: 112" NPT <--Body Materiat I Anodized Ah.mnum <--ManufactlJ'er: I jM><lel:_I Series 63 "Bray <--
<-

<-

Valves to be tested in accordance w~h ASTM 05162, ANSI B16 34 or B16 42 and MSS SP-61 (PresslJ'e Testng of Valves). Al dirrensions are to be in accordance <-
w ilh ANSI B16.42 (ductile iron) or ANSI B16 5 (steeQ and MSS SP-72 (Bal Valves with Flanged or Butt-1/Vekling Ends for General Service). Valves are to be certtied -<-
Fire-Safe in accordance with APl-607. 

*Alcommended Marufacturer 

Valve Mldel 7 -3-03-3-U-lJ..SR: 
7- Body Materiat 316 Slanless Steel (CFBM) 
3- End Comection Butt \/Vek:l 
03 • Valve Size· 0 5 .. 

UJ 3- Bal and Stem 316 Stanless Steel 
w U- Seat: lJl-MJVPE I-

~ U- Seals: lJl-MM'E 
SR - Operator· Sprng Return Pneumatic Actuator 

Actuator 111bdel Series 93, Size 63-4: 
93- Actuator Type. Pneumati: Spring Return Actuator 
63 - Actuator Size DesignatiJn (5.58" Ix 3.11" w x 4.53" h) 
4- No. of Springs per Piston 

Actuator to Valve Mounting Kit: ISO Mounting Ki EZ-002S 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

-<--<--<----------
-
-
-
-
-
-<--

<-

Primary Control Devices 
40 9200-81 (Att. 1) 
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Attachment I 

Flow Control Valves 
DA TA SHEET NO. I REV 

FCV-1206 r 0 

AE'COM. SH:Er OF DATE 

"'° BY DO.TE REVISDN 1 2 1-17-13 

BY a-IK'D FROC. I APPR. 

AlllE NCC I 
P.O. 

Project: RLWTF RED. 

TAG NO: LLW-FCV-1206 
Spec"° I 409200 Line I Vessel IUrber: I LLW-180 <-

Asset No· RI.ID: I !J.8014 Line JD: 2.067" !Size: 2" Schedule: r 40 <-

Service Manufacturer: I 'Fisher <-

Descrl>lion 
Mcrofiler FLT-1201 Outlet 

2" GX INCS200 SS M:xtel: <-

Safety Class GS Quality Assurance Levet M..-4 <-

<-
-Fl'ocess Data Gase· Norrral Units <-

Sizing Gase: Norrral - <-

Required Cv. Oto50 - <-

Travel NIA - <-

Sound Pressure Level: NIA - <-

(/J Inlet: Outlet hlet Outlet hlet: OuUet: hlet OuUet <-z 
Liquid Flow : 40 40 0 gpm <-

i== Vapor Flow : w. w. elm <-i5 z Tenpereture: 75 75 'F <-
0 

Pressure. 45 45 pslg <-t) 

(/J Density· 1.02 g/n1 <-(/J 
w Viscosity: 1.05 cP <-t) 
0 Critical Pressure (Pseudo): NIA psi a <-ex: 
D. Vapour Pressure: NIA psi a <-

pH: 10.8 - <-

Specific Heat Ratio (C•ic.J: NIA - <-

Fl.JkJ• LLW (contaminated water) I Max Temperature Upset: 125'F hlet. Outlet <-

Area aassllcation: Max Upset Ftessure (norrral flow) <-

Arrilient Temperature Requirements: I 55 to 95 'F I Max Upset Ftessure (reverse flow) <-

ValveType: I Globe Valve for Flow Control 

Body Size: I 2" IANSIOass: r 150 

Max Rated Pressure: 200 psi I Max Rated Temperature 450deg F 

tu Body/Bonnet Material: CF3MSST 

z Liner Material / ID: NIA z 
0 Inlet Comection Face: CL 150 Flange 
Ill 

OuUet Connection Face: CL 150 Flange ->- Flange Face Finish Raise Face 0 
0 Bonnet Sty le: I Standard Ill 

~ 
Lube tso Valve: N:J Lube: I NIA 

Packing 51y1e: I Live Loaded PTFE V-Ring 
~ Packing Material: Live Loaded PTFE 

Body/Bomet Gasket Material NIA 

Manufacturer: 'Fisher 

Mldel: By Vendor 

I 
-

TrinType: Dual Seat 

Size: I 2" !Travel I NIA 

Max. Rated Cv: r 43.7 IA: I NIA 1x1: N/A 

Characteristic: Equal Percent 
Balanced/Uibalanced: Unbalanced 

::! Aug Material: CF3MSST 

~ Seat Ring Material: CF3MSST 

Stem Maleriat 531603 SST 

Ext Trin Material: SST 

Seat Leakage Cass: FO 70-2 CL-IV Flow orection: Flow-Up 

Manufacturer: 
I 

'Fisher .IModet By Vendor 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

J:: 
t) 
I-
;: 
(/J 

ex: 
0 
I-

~ 
t; 
c( 

-<-

<--NIA - Tag N:J· <-

~ Rlw er Rating I NIA Type. I NIA <-

ti'. Alarm Setting NIA <-

N Tag N:I. NIA <-

~ Rlw er Rating:! NIA I Type. I NIA <-

ti'. Alarm Setting NIA <-

Sensor Type: NIA I Contact Rall1g: NIA <-

Conduit Connection: NIA <-

Manufacturer: I NIA <-

M:xtel No. NIA <-

Bectrk:al Ftotection: N/A Temperature Category: N/A <-

Gas Group: I~ Enclosure Protection IP1 L..~I Pl: r 6 <--<-

<-

Actuator Type: I Aieurretic -<-

Valve Air Failure Position: I Fai Closed 1Valve Function: M:xtulating <-

Type/Size: GX/225 !Travel: 20mm(0.79") <-

Actuator Orientation: Vertlcalup Spring action Close .,. 
Hand \Mlllel Type: I None I Position N/A .,. 
Ai' Faiure Valve: I None I Set at N/A <-

Avaiable Air Supply Ftessure: <-

Mn: 105 psig Max: I 120psig <-

Alow able Pressure Requi'ements: <-

Mn: 58psig Max: I 87 psig <-

Bench Range: N/A .,. 
Requi'ed Stroke lime to Open· I NIA <-

Requi'ed Stroke TlfTlll to Close· I NIA <-

Manufacturer I •Fisher <-

M:xte1: I By Vendor <-

Primary Control Devices 
40 9200-82 (Att. 1) 
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Attachment I 

TAG NO., I Flow Control Valves I DATA SHEET NO. I SHEET I OF 
LLW-FCV-1206 

I FCV-1206 I 2 I 2 

<-
o:: Posltioner Type: DVC6200, Hart Communicating-He -
~ Input :signal: 4to20mAdc -

c1i.;::> T1411:,,uu12 FiltertRegulator -0 Regulator. -F Reliet. Generant IRVD-4V-v-a0-x w/o 0.312" orifice -US Gauges: 0-160 pslg 
~ ·Action: Direct -

Manuractt.rer. •fisher -
-

<-
Val1.es to be hydrotested tested in accordance with ANSI B16.34 or MSS SP-61 (Pressure Testing of Val1.es ) and Leak Tested In accordance with FCI 70-2 for -

<-Ul Class rl/ as a minimum. All dimensions are to be in accordance with ANSI B16.5 and B16.10 and MSS SP-72 (Ball ValloeS with Flanged or Butt-Welding Ends br -
!!:! General SE!Nce). Val1.es are to be certified Fire-Safe in accordance with APl-607. ~ 
0 z 

•Recommended Manufacturer 

LANL Project l.D. 100761 
60239831-S PE C-001, Rev. 0 

-

<--
<--
<-

-~ <-

Primary Control Devices 
40 9200-83 (Att. 1) 
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Attachment I 

DA. TA SHEET NO 
Flow Control Valves I REV 

FCV-1311 r o 
SHE" OF 04.TE 

NO BY REVISION 2 1-17-13 

BY a-tK:D ffiOC. I AFfR 

Project: RLWTF 

TAG NO: LLW-FCV-1311 
Asset No: 

Service 
Description: 

Safety Class 

RO Recycle to Tank lK-1301 

Process Data Case: 

Sizing Case: 

Required Cv: 

Travel: 

Sound PresstKe Level: 

Spec No r 

Rm I 

GS 

Normal 

Normal 

Oto4 

NIA 

NIA 

CIJ Inlet Outlet 

f>l:C I 
P.O 

RED. 

409200 Line I Vessel Nurrller: I LLW.220 -<-

D-6017 Line ID: 0.622" I Size: 0.5" Schedule: 40 

Manufacturer:j 'Fisher <-

Mxlel: 112" GX L'NC6200 SS <-

Quality Assurance Levet M.-4 <-

<-
-

Lhils: <-

<-

<-

<-

<-

hlet Ou!Jet hie!: Outiet: hlet Outiet <-z ..,.-----------------------------y------------1r-----------t-----------+-------------t-----------+-------------t-----------+------------T----------t--1 O Liquid Flow: 5 5 gpm 
i= Vapor Row : NA NA cfm <-0 -------------------------------w-------------1r-----------t-----------+-------------t-----------+------------T-----------+------------T----------t--1 
~ TBITpllrature: 75 75 "F 

u Pressure: 45 45 pslg 

~ Denstty: 1.02 g/m 

~ Viscosity: 1.05 cP 

@ , Crilical Pressure (Pseudo): NIA psla 

a. Vapour Pressure: NIA psla 

pl-t 7.5 

Specific Heal Ratio (C•Jc.J: NA 

Fllld: LLW (contarrinated water) IMax Tllflllerature L\:lset 125 "F 

Area aasstlcation: Max Upset Pressure (normal flow) ' 

Arrblenl TemperattKe Requirements: I 55 to 95 "F jMax Upset Pressure (reverse flow): 

ValveType: I Globe Valve for Flow Control - ~ TaQ No: I 
Body Size: I NIA 

hlel 

NIA 

ITvDA: I 

Outlet 

NIA 

<-

<-

<-

<-

<-

<-

<-

<-

<-

<--<-

<--<-

<-0.5" IANSIOass: r 150 ~ Rlwer Rali'la·I 

Max Rated Pressure: 200 psi I Max Rated Temperature 450 deg F __ o:-+A.;..lar.;...;..m'-'Se.....,tti...._nQ __ ..._ ________________ Nl_A ________________ -+--""~ 

!ij Body/Bonnet Materiat CF3M SST J: N i-;li_ag"-'-No-·_.___,,..... ________ ~~----Nl~A~-------------------------..-""-1 
Z Liner Material/ ID: NIA ~ ~ Rlw er Rating·! NIA ! Type. I NIA 

NIA 

NIA !Contact Rallng: NIA 

~ '....,1n1,...e..,.t_eo....,nne,...--ctio_· _n_F_ac_e_:-+------------------,,CL---15_,,o_FJa ___ ng..;;....e __________ --f ~ o: Alarm Setting 
- Outiet Connection Face. CL 150 Flange Sensor Type: 

<-

<-

<-

~ Flange Face Finish Raise Face Condutt Connection: NIA <-

~ Bonnet Style: I Standard Mmufacturer: I NIA <-

NIA MxlelNo ~ Lube lso Valve: No Lube: I 

~ Packilg Style: I Live Loaded PTFE V-Rlng 

> 1 Pacldng Material: Live Loaded PTFE 

<-NIA 

6 

8ectrtcal Protection: NIA lTllflllBr&ture Category: NIA 

Gas Group: I NIA lEnck>sure Protaction 1P1f 5 !P2: r 
<-

) Body/Bonnet Gaska! Material: NIA 

ManufacttKer: "Fisher 

Actuator Type: I 
<-

Model: I By Vendor ------ Pheumat.ic 

I Fai Closed lVeive Function: Modulating Valve Air Failure Posttlon: 

!Travel: 20 mm (0.79") Type/Size: GX/225 

TrinType: j' Dual Seat Actuator Orientation: Vertical up Spring action Close 

j Size: I 0.5" I Travel I NIA Hand 'Mleel Type: I None I Position NIA 

__ Ma __ x_. Rat __ ed __ ev __ : -+r __ 3_.34 __ ... IR ____ _,l....__ Nl_A _ _..IX_t_: _ _,_ __ Nl_A_-f a:: Ai' Faiura Valve: I None I Set et 

I Characteristic: 8:jual Percent ~ Avaiable Air Supply i:tessure: 

NIA 

_Ba1 __ a_nc_edlU1 ____ bala __ n_cred_:_._ _____________ Un_b_a_1a_nc_ed ____________ -1u~ _Mn __ : __ _._ ______ 1_0_5_ps_g ______ _._Max __ : __ ~l~---------1-20 __ ps_~ ______ -+- <--t 

::! Aug Material: 531603 SST A low able Pressure Requi'ernents: <-
~ Seat Ring Material: CF3M SST ~ _Mn __ : __ ....,.. _______ 58_p_s_g ______ ....,..Max ___ : ---.--1---------8-7-p-s-g---------~i--<--1 

stem Material: 531603 SST BerlCh Range. 

Ext Trin Material: SST 

Seat Leakage Oass: F070.2 CL-IV Flow Di'ection: Flow-Up 

Manufacturer: "Fisher IModet j By Vendor 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

Requi'ed Siroka Tum to Open: I 

Requi'ed Stroke Time to Close: I 

Manufacturer: I 

Mxlel 

NIA 

llUA 

NIA 

"Fisher 

ByVendor----------~-<--t 

Primary Control Devices 
40 9200-84 (Att. 1) 
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Attachment 1 

TAG NO. LLW-FCV-1311 Flow Control Valves 
DATA SHEET NO. StEET OF 

FCV-1311 2 2 

a:: Posltloner Type: 

~ ln~~s~~nal: 
o-.==-~~--11--..,,...,.~="""'"""'""'"""'""""'~"""""'~=-~~-1 F Relief. 
Ci5-,,,-~~~~-+---,::-:--::=---,--~~~~~~~~~~~--1 

~'"""====--+--.,.,.,=-~~~~~~~-1 

<-
Val1.es to be hydrotested tested In accordance v.ith ANSI B16.34 or MSS SP-61 (Pressure Testing ofVal1.es) and Leak Tested In accordance with FCI 70-2 for <-

[fl Class IV as a minimum. All dimensions are to be In accordance v.ith ANSI B16.5 and B16.10 and MSS SP-72 (Ball Valws v.ith Flanged or Butt-Welding Ends for <b General Ser.ice). Vall.es are to be certified Fire-Safe In accordance v.ith APl-607. 

Z "Recommended Manufacturer 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

<-

<-

<-

Primary Control Devices 
40 9200-85 (Att. 1) 
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Attachment I 

Flow Control Valves 
DA TA StEEr NO. I RBI 

FCV-1315 r 0 

AE'COM" St-EEr OF 00.TE 

i'.l'.l BY 00.TE RB/ISION 1 2 1-17-13 

BY a-u<:D FROC. I APPR 

AIJE NCC I 
P.O. 

Project: RLWTF RBl. 
-

TAG NO: LLW-FCV-1315 Spec l'tl:I 409200 Line I Vessel l'Urber: I LLW.228 -<. 

Asset No· RI.ID: I Q.6017 UnelD: 1.s10" !Size: 1.5" Schedule: r 40 <. 

Service IVanufacturer:I "Fosher <. 
RO Feed Descr1>tfon: Mldel: 1-1/2" GX DVC6200 SS <. 

Safety Class GS Quality Assurance Levet M.-4 <. 

<. 
- .~ -~ - -Rocess Data Case: Normal Lhils <. 

Sizing Case: Normal <. 

Required CV: Oto30 - <. 

Travet NIA - <. 

Sound Ressure Level NIA - <. 

Ill r.let Outlet hlet Outlet hlet: Outlet: r.iet OuUet: <. 
z 

Liquid Flow : 33.1 0 33.1 gpm <. 

i= Vapor Flow : NA NA cfm <. 
i5 z T81Tp9rature: 75 75 "F <. 
0 

Res sure: 45 45 pslg (.) <. 

Ill Density: 1.02 glrri <. Ill 
w Viscosity: 1.05 cP <. (.) 
0 Criical R"essure (Pseudo) NIA psia <. a:: 
a. Vapour R"essure: NIA psi a <. 

I pH: 7.5 <. 

Specffic Heat Ratio {°•/.,.). NA - <. 

Fklid: LLW (contarrinated water) I Max Terr!)erature t.pset 125"F r.let Outlet <. 

Area Oass~icatlon: Max Upset Res sure (normal flow): <. 

Arrbient Terr!)9rature Requirerrents: I 55 to 95 "F I Max Upset Res sure (reverse flow): <. 

- -
ValveType: I Globe Valve for Flow Control 

Body Size: I 15" IANSIOass: r 150 

Max Rated Ressure: 200 psi I Max Rated Terrpersture 450deg F 

ti:i Body/Bonnet Materlat CF3MSST 

z Liner Material/ ID: NIA z 
0 Inlet Connection Face: CL 150 Flange 
m - OuUet Connection Face: CL 150 Flange 
>- Flange Face Finlshj Raise Face Cl 
0 Bonnet Style: I Standard m 
w Lube Isa Valve. 1'tl Lube: I NIA > 

Pacmg Sty1e· 1 --' Live Loaded PTFE V-Rlng 
~ Packing Material Live Loaded PTFE 

Body/Bonnet Gasket Material: NIA 

Manufacturer. "Fosher 

Model. -'- By Vendor 

TrinType: I Dual Seat 

Size: I 1.5" I Travel I NIA 

Max Rated CV: r 21-2 IR I NIA 1xt· NIA 

Characteristic. Equal Percent 
Balanced/Lhbalanced: Unbalanced 

:ii Plug Material. CF3MSST 

~ Seat Ri1g Material: CF3MSST 

Stem Materiat S31603 SST 

Ext Trim Material: SST 

Seat Leakage Oass: Fa70-2 CL-IV Flow Direction: Flow-Up 

Manufacturer: I 'Fosher .!Model: By Vendor 

II 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

:I: 
(.) 
I-s; 
Ill 

a:: 
g 
:3 
t; 
c( 

-<. 

<. 

Tao No. I -
~ NIA <. 

~ AlW er Rating:! NIA Type: I NIA <. 

II: Alarm Setting NIA <. 

"' Tag No. NIA <. 

~ R:iw er RalinQ:I NIA Type: I NIA <. 

II: Alarm Setting NIA <. 

Sensor Type: NIA I Contact Rating: NIA <. 

Conduit Connection: NIA <. 

IVanuf acturer: I NIA <. 

Mldel No NIA <. 

Beclrical Rotection: NIA lT&rrflBral!J'e category: NIA <. 

Gas Group I NIA J Enclosure Rotection 1P1r 5 IPl: r 6 <. .__ 
<. 

<. 

Actuator Type: I Pneulll!tic <. 

Valve Air Failure Position: I Fai Closed lValve Function: Modulati1g <. 

Type/Size: GX/225 !Travel: 20 rrm (0.791 <. 

Actuator Orientation: Vertical up Spring action Close <. 

Hand Wleel Type: I None I Position NIA <. 

Ar Faiure Valve: I None I Set at NIA <. 

Avaiable Air SUpply Pressure: <. 

Mn: 105 pslg Max: I 120pslg <. 

Alow able Ressure Re"-'rements: <. 

""1: 58psig Max: I 87 psig <. 

Bench Range NIA <. 

Requred Stroke Ttrre to Open: I NIA <. 

Requred Stroke Tune to Close: I NIA <. 

Manufacturer. I •FJsher <. 

Mx1e1. I By Vendor <. 

Primary Control Devices 
40 9200-86 (Att. 1) 

11754 



Attachment 1 

TAG N0.1 I Flow Control Valves I DATA SHEET NO. I SHEET I OF 
LLW-FCV-1315 

I FCV-1315 I 2 I 2 
<-

o:: Positloner Type: DVC6200, Hart Communicating-HC 
,_ 

~ Input Signal: 4to20mAdc 1---0 Access: o,..,., 11411:i1uu12 FillerfRegulator ,_ F Keliet. t;enerant IKVD-4V-V-80-X w/o 0.31Z' olifice 
1--Ci5 Gauges: 0-160 psig 

0 Action: Direct -
0... Manufacturer: -i-isher --- -

<-
Vailes to be hydrotested tested In accordance Yoith ANSI B16.34 or MSS SP-61 (Pressure Testing OfVah.es) and Leak Tested in accordance with FCI 70-2 for -<-Ul Class N as a minimum. All dimensions are to be in accordance with ANSI B16.5 and B16.10 and MSS SP-72 (Ball Vall.eS with Flanged or Butt-Welding Ends br -

~ General Ser.ice). Val1.es are to be certified Fire-Safe in accordance Yoith APl-607. ....=. 
0 z 

•Recommended Manufacturer 

11 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

<--<--<-

<-

Primary Control Devices 
40 9200-87 (Att. 1) 
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Attachment 1 

Flow Control Valves 
DA TA SHEET NO. I REV 

FCV-1403 r 0 

AECOM" Sl-EET OF 00.TE 

NO BY 00.TE REVISION 1 2 1-17-13 

BY CHK'D FROC. I AA'R. 

A'-£ NCC I 
P.O. 

Project: RLWTF RED. 

TAG NO: LLW-FCV-1403 Spec No:I Line I Vessel ~er: I -40 9200 LLW.449 .... 
Asset No Rill I Q.6021 UneD. 1.610" !Size: 1.5" Schedule: r 40 .... 
Service Manuf acturer.1 •Fisher .... 
Descr1>tioo: 

RO Amreate Recycle 
Mxfel: 1-112" GX DVC6200 SS .... 

Safety Class GS Quality Assurance Levet M.-4 c. 

.... -A"ocess Date Cese. Norrral Lhlts· .... 
J Sizilg Cesa: Norrral - .... 
Required Cv; Oto30 - .... 
Trev et NIA - .... 
Sound A'essure Levet NIA - .... 

en hlet: Outlet h!et Outlet h!et: OuUet: nlet: OuUet: .... 
z 
0 Llqlid Flow : 25.5 255 gpm .... 
F Vapor Row : ~ ~ Cfm .... 
0 z TBIJ1)Breture: 75 75 •F .... 
0 

A'essure: 45 45 pslg u .... 
en Density: 1.02 g/m .... en w Viscosity: 1.05 cP .... u 
0 Crit1ceJ A'essure (Pseudo): NIA psi a .... 0:: 
D.. Vapour A'essure: NIA psia .... 

pli 65 .... 
Specific Heat Ratio (C•/c;): ~ - .... 
FUld: LLW (contaninated water) IMax Temperature Upset 125.F hlet Outlet .... 

I Ares aassWicstion: Max Upset A'essure (norrralflow) . .... 
Arrblent Temperature Requiremants: I 55to95 •F Max Upset A'essure (reverse flow): .... 

Valve Type: I Globe Valve for Flow Control 

Body Size: I 1.5" IANSIOass r 150 

Max Rated A'essure: 200 psi I Max Rated Temperature 450 deg F 

I- Body/Bonnet IV'eterial: CF3MSST w z Liler Material / ID: NIA z 
0 hie! Connectkm Face: a. 150 Flange 
co 

OuUet Connection Face: a. 150 Flange ->- Flange Face Finish Raise Face c 
0 Bonnet Style: I Standard al 

~ Lube lso Valve: No Lube· I NIA 

-' Packing 51y1e: I Live Loaded PTFEV-Rlng 
~ Packing Material: Live Loaded PTFE 

Body/Bonnet Gasket Material. NIA 

Manufacturer: •Fisher 

I M:ldel: I By Vendor 

TrinType: I Dual Seat 

Size: I 1.5" I Travel J NIA 

Max. Rated CV: r 27.2 jFJ: I NIA IXt: NIA 

Characteristic: Equal Percent 
Balanced/Lhbalanced: Unbalanced 

~ Aug Material: CF3MSST 

I!: 1 Seat Rilg Material. CF3MSST 

Stern Materiat 531603 SST 

Ext Trin Material: SST 

Seat Leakage asss: Fa 70-2 CL-IV Flow Direction- Flow-Up 

Manufacturer: •Fisher jMldel: I By Vendor 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

~ .... 
.... 

~ Tea No. I NIA .... 

~ AlW er Rati1aJ NIA TvDA; I NIA .... 
II: Alarm Setting NIA .... 

::i:: 
N T8Q No. NIA .... 

~ u AlW er Rati1g I NIA Type I NIA .... I-
~ II: Alarm Setting NIA .... 
en Sensor Type NIA I Contact Ratilg NIA .... 

Conduit Connection: NIA .... 
Manufacturer: I NIA .... 
MxfelNo. NIA .... 
Bectricsl A'otection: NIA lTempersture Cstegory NIA .... 
Gas Group: I NIA J Enclosure A'otection IP1 f 5 !Pl: r_ 6_ .... -.... 

.... 
I -Actuator Type. Rieurralic .... 

Valve Air Fallure Position: I Fai Closed lVelve Function M:ldulsting .... 
Type/Size· GX/225 jTrevel: 20mm(079'1 .... 
Actuator Orientation: Verlical up Spring action Close .... 
Hand 'Mleel Type: I None I Rlsition NIA .... 

o:: 1 Air Fsiure Valve: I None I Set at NIA .... 
0 Avaiable Air Supply A'essure· .... 
~ Mn: 105psig Max: I 120 psig .... 
G Alow able A'essure Requremants· .... 
< Mn: 58psig Max: I 87 psig .... 

Bench Range: NIA .... 
Requi'ed Siroka TUT& to Open: I NIA .... 
Requi'ed Stroke Tome to Close: I NIA .... 
Manufacturer: I •Fisher .... 
Mxfel• By Vendor .... 

-

Primary Control Devices 
40 9200-88 (Att. 1) 
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TAG No. J 

o:: PositionerType: 
~ Input Signal: 

0 Access: 
E Reliet. 
Ci.i Gauges: 
0 Action: 
a.. Manufacturer: 

LLW-FCV-1403 I 
DVC6200, Hart Communicating-He 
4to20mAdc 

Flow Control Valves 

071.;:; T141fo 1uu1~ Hlterlttegulator 
Generant IRV04V-V-80-Xw/o 0.312" orifice 
0-160 pslg 
uirect 
-risher 

I 
I 

Attachment I 

DATA SHEET NO. I Sl-EET I OF 

FCV-1403 I 2 I 2 
<------

-
-
-

- -
<-

Valles to be hydrotested tested in accordance v.;th ANSI B16.34 or MSS SP-61 (Pressure Testing Of Vall.es) and Leak Tested in accordance v.;th FCI 70-2 for --:;:-
U) Class rl/ as a minimum. All dimensions are to be In accordance v.;th ANSI B16.5 and B 16.10 and MSS SP-72 (Ball Vall.eS v.;th Flanged or Butt-Welding Ends for -
~ General Senice). Vall.es are to be certified Fire-Safe in accordance v.;th APl-607. : 

Z •Recommended Manufacturer --:;:-

'I 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

-
<-

r<-

Primary Control Devices 
40 9200-89 (Att. 1) 

1.1757 



Attachment 1 

Flow Control Valves 
DATA SHEET NO. I REV 

FCV-1515 r 0 

A.:COM' SHEET OF DATE 

NO BY DATE REVISION 1 2 1-17-13 

BY CHK'D PROC. I APPR 

AME NCC l 

RLWTF 
P.O. 

Project: 
REQ. 

TAG NO: LLW-FCV-1515 Spec Noj 40 9200 Line I Vessel Number. I LLW-303 <-

Asset No· P&ID: I D-6412 Line ID: 3.068" jSize: 3.0" Schedule: r 40 <-

Ser.ice Manufactu-er. I 0 Fisher I Emerson <-

Description: 
Emuent Recycle 

Model: 3" GX DVC6200 SS I M2CP-1000 <-

Safety Class GS Quality Assurance Lewi: ML-4 <-

<-

Process Data Case: Normal Units. <-

Sizing Case· Normal - <-

' Required Cv. Oto 100 - <-

Travel NIA - <-

Sound Pressure Lewi: NIA - <-
en Inlet: OuUet: Inlet· Outlet· Inlet: Outlet· Inlet: Outlet: <-z 
Q Liquid Flow: 100 100 gpm <-
I-O , Vapor Flow: NA NA elm <-

~ Temperature: 75 75 •F <-

U 1 Pressure: 45 45 psig <-

ffl Density 1.02 g/ml <-
w Viscosity. 1.05 cP <-() 
0 Critical Pressure (Pseudo): NIA psis <-
0:: a. Vapour Pressure NIA psis <-

pH. 6.5 - <-

Specific Heat Ratio f Pfcvl: NA - <-

Fluid. LLW (contaminated water) I Max Temperature Upset· 125 °F Inlet: Outlet <-

Area Classification· Max Upset Pressure (normal ftow): <-

Ambient Temperature Requirements: I 55 to 95 °F Max Upset Pressure (rewrse ftow): <-

-

ValwType· I Globe Valw jor Flow Control 

Body Size: I 3 a· !ANSI Class: r 150 

Max Rated Pressure· 200 psi j Max Rated Temperatunf 450deg F 

ti:i Body/Bonnet Material CF3M SST 

z Liner Material / ID: N/A z 
0 Inlet Connection Face: CL 150 Flange 
al -OuUet Connection Fae• CL 150 Flange 
>- Flange Face Finlstj Raise Face 0 
0 Bonnet Style:j Standard al 

~ 
Lube lsoVaJw· No Lube: I N/A 

Packing Styl~ Uw Loaded PTFE V-Ring 

~ Packing Material: Uw Loaded PTFE 

Body/Bonnet Gasket Material: NIA 

Manufacturer. °Fisher 

Model: By Vendor 

-- . 

Trim Type· I Dual Seat 

Size: I 3.0" I Trawl I NIA 

Max. Rated Cv. r 95.1 IFJ: I NIA lxt: NIA 

Characteristic: Equal Percent 

Balanced/Unbalanced Unbalanced 

:a Plug Material: CF3M SST 

~ Seat Ring Material CF3M SST 

Stem Material: S31603 SST 

I Ext Trim Material: SST 

1 Seat Leakage ctass: FCI 7().2 CL~V Flow Direction: Flow-Up 

I Manufacturer. •Fisher !Model: By Vendor 

-

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

J: 

~ 
~ en 

a::: 
~ 
:§ 
I-
() 
< 

..__ 
<-

<-

Tag No: I 
,___ 

~ NIA <-

~ Power Retinal N/A ITv"": I N/A <-
w 
0:: Alarm Setting NIA <-

"' Tag No NIA <-
>-
:5 Power Rating:I N/A Type: I N/A <-
w 

NIA 0:: Alarm Setting <-

Sensor Type: N/A !Contact Rating: NIA <-

Conduit Connection NIA <-

Manufacturer. I N/A <-

Model No. NIA <-

Electrical Protection: NIA Temperature Category: NIA <-

Gas Group. I N/A l Enclosure Protection llj 5 jlP2. r 6 <--
<-

<-

Actuator Type: I Electric 
-

<-

Valw Air Failure Position· I FC lValw Function: I Modulattng <-

Type/Size: Multi -Tum I Trawl· 40mm {1.57") <-

Actuator Orientation. Vertical up Spring action l Cose <-

Hand Wheel Type.I Handle I Position NIA <-

Air Failure VaJw· I NIA I Set at NIA <-

<-

Torque: 130 ft~bs Thrust I 10.000 lbs <-

<-

Max Stem Dia: I 1.38 in RPM: I 8-144@60Hz <-

Mounting Base: F07 <-

I Required Stroke lime to Open· I NIA <-

Required Stroke lime to Close: I NIA <-

J Maoofacturer. I •Emerson <-

, Model: I M2CP-1000 <--

Primary Control Devices 
40 9200-90 (Att. 1) 



Attachment 1 

TAG NO., I Flow Control Valves I DATA SHEET NO. I SHEET I OF 
LLW-FCV-1515 

I FCV·1515 I 2 I 2 
~ 

<-ffi Control Module: Futronlc"' -z t Input :;lgnal: 4to 20mAdc >----

Q ~ Access: NIA >----

!::: Gauges: Mechanical Dial Position Indicator -
~ Action: uirect -a. Manuracturer. "Emerson >------ - - ·- -- - -<-

Vall.es to be hydrolested tested in accordance with ANSI B16.34 or MSS SP-61 (Pressure Testing of Vall.es) and Leak Tested in accordance with FCl 70-2 for -
<-(/) Class Was a minimum. All dimensions are to be In accordance with ANSI B16.5 and B16.10 and MSS SP-72 (Ball Valws with Flanged or Butt-Welding Ends Dr -

~ General Ser.ice). Vall.es are lo be certified Fire-Safe in accordance with APl-607. _:::. 
0 z 

•Recommended Manufacturer 

-

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

- -

<--
<--
<-

rz 

Primary Control Devices 
40 9200-91 (Att. 1) 
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Attachment 1 

Flow Control Valves 
DA TA SHEET NO. I REV. 

FCV-1700 r 0 

AECOM. St-EEi" OF 04.TE 

"'° BY 04.TE REVISION 1 2 1-17-13 

BY CHK'D ffiOC. I Aff'R. 

AWE NCC I 
Project: RLWTF 

P.O. 

RBl. 

TAG NO: LLW-FCV-1700 - - ~ Spec No:I 40 9200 Line I Vessel Nurrt>er: LLW-397 

Asset No: P&JD: I D-6030 Line ID: 0.622" ISize: 0.5" Schedule: r 40 <-

Service JVenufacturer:I 'Fosher <-

Description: 
Tank lK-1706 Condensate Recycle to Tank lK-1301 

Mxtel: 112" GX DVC6200 SS <-

Safety aass GS Quality Assurance Level: M..-4 <-
.-- -

<-- - ~ 
Process Data Case: Nonral Lh~s <-

, Sizing Case: Normal - <-

Required Cv: 0 104 - "<-
Travel: NIA - <-

Sound Pressure Level: NIA - <-

U) Inlet: Outlet Inlet Outlet Inlet: Outiet: Inlet: Outiet: '4 

~ I Liquid Flow: 5 5 gpm <-

~ • Vapor Flow: """ """ elm <-

~ Ternperature: 75 75 ' F <-

(.) A"essure: 45 45 psig <-
U) Density : 1.02 g/rrl <-U) 
w Viscosity . 1.05 cP <-(.) 

~ Critical Pressure (Pseudo): NIA psi a <-

a.. Va pour Pressure· NIA psla <-

! pH B.2 - <-

Specffic Heat Ratio (<•JcJ: """ - <-

Fklld: LLW (contarrinated water) I Max Temperature l.\:lsel 125 ' F Inlet. Outlet <-

Area OassWication: Max Upset Pressure (normal flow) ' <-

Arrblent Temperature Requirements: I 55to95 'F jMax Upset Pressure (reverse flow). <-

- -

ValveType I Globe Valve for Flow Control 

Body Size: I 0.5" IANSJOass: r 150 

Max Rated Pressure 200 psi I Max Rated Temperature 450 deg F 

Iii Body/Bonnet Material: CF3MSST 

z Liner Material / ID: NIA z 
0 Inlet Connection Face: CL 150 Flange 
ID - Outiet Connection Face: CL 150 Flange 
>- Flange Face Finlsh1 Raise Face 0 
0 Bonnet Style: I Standard ID 
~ • Lube iso Valve: No Lube. I NIA 

;;! Packing Style: I Live Loaded PTFE V-Ring 

> Packing Material: Live Loaded PTFE 

l Body/Bonnel Gasket Material: NIA 

Manufacturer: 'Fosher 

Model: I By Vendor 

Tri"nType: r Dual Seat 

Size: I 0.5" I Travel I NIA 

Max. Rated Cv: r 3.34 IA: I NIA IXt: NIA 

CharacterisUc: Equal Percent 
Balanced/Unbalanced: Unbalanced 

~ Aug Material: S31603 SST 

i; 1 Seal Ring Material: CF3MSST 

Stern Material: 831603 SST 

Ext Trm Material: SST 

Seat Leakage aass: FO 70-2 CL-IV I Flow Direction Flow -Up 

Manufact~j 'Fosher j Modei: I By Vendor 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-

J: 
(.) 
I-
~ 
U) 

0:: 
g 
~ 
::J 
t; 
~ 

- ---= <-

<-

Tag No: I 
~ 

~ NIA <-

~ RJw er Ratno:I NIA Type; I NIA <-

0:: Alarm Setting NIA <-

"' Tao No. NIA <-

~ Riw er Rat1ng.I NIA !Type. I NIA ii <-

0:: Alarm Settino NIA <-

Sensor "fype: NIA I Contact Rating: NIA <-

Cond~ Connection: NIA <-

JVenufacturer· I NIA ~'°" 
MxtelNo. NIA <-

Becbical Protection: NIA Fernperature Category: NIA <-

Gas Group: l ...... ~.JEnciosure Protection JP1 f._ .. ~ .... J Pl: r 6 <-
!== 

<--
<-

I -Actuator Type: A1eumalic <-

Valve Air Failure Position: I Fai Closed lValve Function: Modulating <-

I Type/Size. GX/225 I Travel: 20 mm (0.79'1 <-

Actuator Orientation: Vertical up Spring action Close <-

Hand Wleel Type: I None I Position NIA <-

Ai" Faiure Valve: I None I Set at NIA <-

Avaiable Air SUpply Pressure: <-

Mn . 105 psig Max: I 120psig <-

A Dow able Pressure Requi"ernents: <-

Min 5Bpsig Max: I 87 psig <-

Bench Range: NIA <-

Requi"ed Stroke lirre to Open· I NIA <-

Requi"ed Stroke lirre to Close: I NIA <-

Manufacturer: I 'Fisher r <-

Mxtel. I By Vendor <-

Primary Control Devices 
40 9200-92 (Att. 1) 

11760 



Attachment I 

TAG NO. LLW-FCV-1700 Flow Control Valves 
DATA SHEET NO. SIEET OF 

FCV-1700 2 2 

o:: Positioner Type: DVC6200, Hart Communicating-HC 
~ input ignai: 4 to 20 mA de 

O....-::r.::z~~~-+---,~==~1•1~1""""'°'""::;:;-"""',.,.,-"""::::-~~; 
!= Ci5~==~~~-4-~::=:==:.::..::~:....:..:....:..;:..:....:.:..:.::.:....::.::..:..:::....:::::.:.::..._~--1 

~-...=:i=r:=:,---+---:o=isr.he~r~~~~~~~~~~~~-; 

Val1es to be hydrotested tested in accordance with ANSI B16.34 or MSS SP-61 (Pressure Testing ofVal1es) and Leak Tested in accordance with FCI 70-2 for <-fil Class rll as a minimum. All dimensions are lo be in accordance with ANSI B16.5 and B16.10 and MSS SP-72 (Ball ValleS with Flanged or Butt-Welding Ends t>r <b General Ser.ice). VaJ1es are to be certified Fire-Safe in accordance with APi-607. 

Z *Recommended Manufacturer 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

<-

<-

<-

Primary Control Devices 
40 9200-93 (Att. 1) 
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Attachment 1 

Flow Control Valves 
DA TA SHEET NO. I REV. 

FCV-1701 r 0 

AECOM" St-EEi" OF 00.lE 

NO BY 00.lE REVISION 1 2 1-17-13 

BY CHK'D FROC. I AA'R. 

AfvE NCC I 
P.O. 

Project: RLWTF RID. 
-

TAG NO: LLW-FCV-1701 Spec ~I u;;;, Vessel Nurrber: I 
i--

40 9200 LLW-234 <-

Asset No: P&ID: I D-6030 Line ID: 0.622" I Size: 0.5" Schedule: r 40 <-

Service Manufacturer: I •Fisher <-

Descrl>lion: 
Tank ll<-1706 Condensate Recycle 

Mxlel: 1/2" GX DVC6200 SS <-

Safely Class GS Quality Assurance Level: M..-4 <-

<--
A"ocess Data Case· Normal Uilts: <-

Sizing Case: Normal - <-

Required Cv. Oto4 - <-

Travel: NIA - <-

Sound A"essure Level: NIA - <-

~ 1 Inlet: Outlet inlet Outlet hie!: OUUet: Inlet: OUtiet <-

Q J Liquid Flow: 5 5 gpm <-

151 Vapor Row : NA NA Cfm <-

z T91Tp0rature: 75 75 •F <-
0 

A"essure: 45 45 c..> pslg <-
en Density : 1.02 g/rrl <-en w Viscosity: 1.05 cP <-c..> 
0 Critical A"essure (Pseudo): NIA psi a <-a: 
D. I Vapour A-assure. NIA psi a <-

pl-t 8.2 - <-

I Specific Heat Ratio (0 •/c;,) NA - <-

Fklld: LLW (contarrinated water) I Max Terrperature t.pset 125•F Inlet: Outlet <-

Area OassWication Max Upset A"essure (nonral flow): <-

Arrbient T91Tp0rature Requirements: I 55to 95 •F I Max Upset A"essure (reverse flow): <-

ValveType· I 
-

Globe Valve for Flow Control 

I Body Size: I 0.5" IANSIOass: r 150 

!Vax Rated A-assure: 200 psi I Max Rated Temperature 450deg F 

Iii I Body/Bonnet Mlterlat CF3MSST 

z Liner l'Jaterial /ID: NIA z 
0 Inlet Connection Face: CL 150 Flange 
al - OUtiet Connection Face· CL 150 Flange 
>- Flange Face Finish Raise Face 

"' 0 Bonnet Style: I Standard al 

~ 
Lube Isa Valve: No Lube I NIA 

Packing 51y1e: 1 Live Loaded PIFE V-~ng 
~ Packing Material: Live Loaded PIFE 

Body/Bonnet Gasket l'Jaterial: NIA 

l'Janufacturer: •Fisher 

Model: By Vendor 

-
TrinType: I Dual Seat 

Size: I 05" I Travel I NIA 

!Vax. Rated Cv: r 3 34 IA: I NIA 1x1. NIA 

Characteristic: Equal Percent 
Balanced/Uibalanced: Unbalanced 

~ l Plug Material: S31603 SST 

~ Seat Ring l'Jalerlal ' CF3MSST 

j Stem l'Jalerial: S31603 SST 

1 Ext Trim Materlal: SST 

Seat Leakage Oass: F070-2 CL-IV Row Direction: Flow-Up 

l'Janufacturer: •Ftsher !Model: By Vendor 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

J: 

~ 
~ en 

a: 
0 

~ 
I-
c..> 
<( 

-<--
<-

TS!l No· I ~ NIA <-

~ Riwer Ralil!l:I NIA TyDe: I NIA <-

0:: Alarm Setting NIA <-

"' Tag No: NIA <-

~ Rlw er Rating:I NIA Type: I NIA <-

0:: Alarm Setting NIA <-

Sensor TY pe: NIA I Contact Rating: NIA <-

Conduit Connection: NIA <-

Manufacturer I NIA <-

Mxlel No. NIA <-

Becbical A"otection: NIA 1T91Tp0rature Category: NIA <-

Gas Group: I NIA lEnclosure A"otection IP1r 5 IPl: r 
6 <-- -

<-

<-
1- -• Actuator Type: Aleumatic <-

Valve Air Failure Position: I Fai Closed 1Valve Function: Modulating <-

I Type/Size: GX/225 I Travel: 20 mm (0. 79'1 <-

Actuator O"ientation: Vertical up Spring action Close <-

Hand \Mleel Type: I None I Position NIA <-

Air Faiure Valve: I None I Set at NIA <-

Avaiable Air Supply A"essure: <-

Mn: 105psig Max: I 120psig <-

Alow able A"essure Requrerrents: <-

Mn: 5Bpsig Max: I B7psig <-

Banch Range· NIA <-

Requred Stroke lima to Open' I NIA <-

Requred Stroke lima to Close: I NIA <-

l'Janufacturer: I *Fisher <-

I Mxlel: I By Vendor <--

Primary Control Devices 
40 9200-94 (Att. 1) 

:11762 



Attachment 1 

TAG N0.1 I Flow Control Valves I DATA SHEET NO. I SHEET I OF 
LLW-FCV-1701 I FCV-1701 I 2 I 2 

- <-
Positloner Type: - DVC6200, Hart Communicating-HG --a:: -w Input Signal: 4to2umAdc z -

0 Access: o'"" T1411:>1UU12 HlterlHegulator -i= I Reliet Generant IRVD-4V-V-60-Xw/o 0.312" orifice -Ci5 Gauges: 0-160 pslg lr Action: Uirect -
Manufacturer: "Fisher -

-
- -- - -<-

Valles to be hydrotested tested In accordance v.ith ANSI B16.34 or MSS SP-61 (Pressure Testing of Valles) and Leak Tested In accordance with FCJ 70-2 !or -<-Cl) Class rv as a minimum. All dimensions are to be in accordance with ANSI B16.5 and B16.10 and MSS SP-72 (Ball Va1""5 v.ith Flanged or Butt-Welding Ends li>r -
~ General Ser.ice). Valws are to be certified Fire-Safe in accordance with APl-607 . _.:::. 
0 z 

•Recommended Manufacturer 

LANL Project l.D. 100761 
60239831-S PE C-001, Rev. 0 

<--<--<-

<-

Primary Control Devices 
40 9200-95 (Att. 1) 

1~76~ 



Attachment I 

Flow Control Valves 
DA TA SHEEr NO I REV 

FCV-1707 r 0 

AECOM. Sl-EEr OF ll'\TE 

"° BY ll'\TE REVISDN 1 2 1-17-13 

BY CHK'D FROC. I AFPR 

AM: NCC I 
P.O 

Project: RLWTF Rro. 

TAG NO: LLW-FCV-1707 Spec No·I 40 9200 Line I Vessel Nlntler: I LLW-089 <. 

Asset No: RloD: I 0-0023 Line ID: 1.049" ISize: 1.0" Schedule: r 40 <. 

Service Mlnufecturer:I •Fisher <. 

Descripllon: 
TankTI<-1707 Rota<y Press Fltrate Recycle 

MJdel: 1" GX DVC6200 SS <. 

Safety Class GS Quality Assurance Levet M.-4 <. 

<. 
.~ -Process Data Gase: Norrrel Lhits: <. 

Sizing Gase: Norrrel - <. 

Required CV: Oto14 - <. 

Travel: NIA - <. 

Soond Pressure Level: NIA - <. 

(/) nlat: Outlet hlet Outlet hlet: OUUat: Inlet: OUUat <. 
z 
0 Liquid Flow: 12 12 gpm <. 

~ Vapor Flow: w. w. cfm <. 

z Tamparature: 75 75 •F <. 
0 

Pressure: 45 45 psig u <. 

(/) Density: 1.02 gJm <. (/) 
w Viscosity: 1.05 cP <. u 
0 Critical Pressure (Pseudo): NIA psi a <. ll:: 
a.. Vapour Pressure: NIA psi a <. 

pl-t 10.B <. 

Specific Heat Ratio CC•lcJ: w. <. 

Fklld. LLW (contarrinated water) I Max Temperature Ll:lsal 125•F Inlet Outlet <. 

Area aasstlcation: Max Upset Pressure (nonral fiow) <. 

Arrblent Temperature Requirements: j 5510 95 'F I Max Upset Pressure (reverse fla.v) <. 

ValveType: I Globe Valve for Flow Control 

Body Size: I 1 O" IANSIOess: r 150 

Max Ralsd Pressure: 200 psi I Max Rated Temperature 450 deg F 

Iii Body/Bonnet Material: CF3MSST 

z Liner Material / ID: NIA z 
0 Inlet Connection Face: CL 150 Flange 
fXI 

OuUat Connection Face: CL 150 Flange ->- Flange Face Finish Raisa Face c 
0 Bonnet Style: I Standard fXI 

~ 
Luba lso Valve: No Luba: I NIA 

Packing 51y1a I Liva Loaded PTFE V-Rlng 
~ Packing Material: Liva Loaded PTFE 

Body/Bonnel Gasket Malarial NIA 

Manufacturer: 'Fisher 

Model I By Vendor 

- -
TrinType: I Dual Seat 

Size. I 1 O'' I Travel I NIA 

Max Rated CV: r 13.7 IR: I NIA 1x1: NIA 

Characteristic: Equal Percent 
Balanced/Lhbalanced. Unbalanced 

;§ ·1 RJg Material: S31603 SST 

~ Seat Ring Material: CF3MSST 

Stern Matariat 531603 SST 

Ext Trin Material: SST 

Saal Leakage aass: Fa 70-2 CL-IV Flow Di'ection· Flow-Up 

Manufacturer: 'Fisher jModal: I By Vendor 

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

-

:I: 
u 
I-
;; 
(/) 

ll:: 
0 

~ 
t; 
< 

-<. 

<. 

Tag No I -
~ NIA <. 

~ RiwerRama I NIA Type. I NIA <. 

0: Alarm Salting NIA <. 

"' Tag No: NIA ... 
~ Rlw er Rating.I NIA Type I NIA <. 

0: Alarm Setting NIA <. 

Sensor Type· NIA I Contact Rating: NIA <. 

Conduit Connection: NIA <. 

Manufacturer: I NIA <. 

MJdalNo. NIA <. 

8ectrical Protection: NIA lTerrparatura category: NIA <. 

Gas Group: l ..... ~ . .JEnclosure Protection IP1[ 5 !Pl: r 6 <. -<. 

<. 

I - -Actuator Type Fheurretic <. 

Valve Air Failure Position: I Fai Closed 1Valve Function: Modulating <. 

Type/Size: GX/225 I Travel: 20 mm(079'1 <. 

Actuator Orientation: Vertical up Spring action Close <. 

Hand IM1aal Type: I None I Position NIA <. 

Air Faiura Valve: I None I Set at NIA <. 

A vaiabla Air Supply Ras sure: <. 

Mn: 105psig Max: I 120psig <. 

Alow able Pressure Requirements: <. 

Mn: 58 psig Max: I 87psig <. 

Bench Range: NIA <. 

Raqui'ad Stroke lime to Open: I NIA <. 

Requi'ad Stroke Tme to Close: I NIA <. 

Mlnuf acturer: I 'Asher <. 

MJdal By Vendor <. -

Primary Control Devices 
40 9200-96 (Att. 1) 

:11764 



Attachment 1 

TAGN0. 1 I Flow Control Valves I DATA SHEET NO. I SHEET I OF 
LLW-FCV-1707 

I FCV-1707 I 2 I 2 

<-
a:: l Posilloner Type: ·- ovcs200, Hart Communlcating-HC "i="" 

~ Input Sign111: 4to20mAdc --= 
Q I Access: 67C:s T14115T0012 FiltertRegulator = 
i= .Relief. Generant IRVD-4V-v-a0-x w/o 0.312'' orifice r= 

Ci.i Gauges: 0-160 psig 
= 

Q ACUOn: uirect -
a.. Ma11J!t1Cturer. "Fisner -

--
Val1es to be hydrotested tested In accordance Yoith ANSI B16.34 or MSS SP-61 (Pressure Testing of Val1es) and Leak Tested in accordance Yoith FCI 70-2 for ~ <-UJ Class rlf as a minimum. All dimensions are to be in accordance Yoith ANSI B16.5 and B16.10 and MSS SP-72 (Ball ValleS Yoith Flanged or Butt-Welding Ends br ~ 

~ <-

0 
General Sen.ice). Val1es are to be certified Fire-Safe in accordance Yoith APl-607. 

z 
•Recommended Manufacturer 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

ra 
= <-
'-= 
<-

I <-1 

Primary Control Devices 
40 9200-97 (Att. 1 ) 

11765 



Attachment 1 

Flow Control Valves 
DATA SHEETNO I REV 

FCV-1719 r 0 

AECOM" St-EEr OF ll'\TE 

NO. BY ll'\TE REVISION 1 2 1-17-13 

BY CHK:D ffioc. I AFfR 

AWE NCC I 

Project: RLWTF 
P.O. 

Rm. 

TAG NO: LLW-FCV-1719 Spec Nol 409200 Line I Vessel Nurrber: LLW.179 <-

Asset No: P&ID: I D-6027 Line ID: 1.049" ISize: 1.0'' Schedule r 40 <-

Service 1VanUfacturer:1 'Fisher <-

Descr13tion 
TankTK-1703 Decant Recycle 

IVodel: 1" GX DVC6200 SS <-

Safety Class GS Quality Assurance Levet M.-4 <-
- - <-.__ 

R'ocess Data Case: Normal U'ltts. <-

Sizing Case: Normal - <-

Required CV: Oto14 - <-

Travel: NIA - <-

Sound R'essure Level: NIA - <-

(/J Inlet Outlet hlet Outlet hlet: OuUet: Inlet: OuUet <-z 
Q I Liquid Flow : 12 12 gpm <-

l5 1 Vapor Flow : NA NA elm <-

tj Terrperature: 75 75 'F <-

(..) R'essure: 45 45 pslg <-
(/J Density. 1.02 g/n1 <-(/J 
w Viscosity: 1.05 cP <-(..) 

~ Critical R'essure (Pseudo)· NIA psia <-

O.. · Vapour R'essure: NIA psla <-

pH: 10.B - <-

Specific Heat Ratio (CP/cJ : NA - <-

Fklld. LLW (contarrinated water) I Max Terrperature LPset: 125'F Inlet: Outlet <-

Area aasstlcation: Max Upset R'essure (normal flow). <-

ArrbientTerrperature Requlrerrents: I 55 to95 'F J Max Upset R'essure (reverse flow). <-

-
ValveType· I Globe Valve for Flow Control 

Body Size I 1 O" !ANSIOass· r 150 

Max Rated R'essure· 200 psi I Max Rated Terrperature 450deg F 

I- Body/Bonnet llfeteriat CF3MSST w z Liner llfeterial / ID: NIA z 
0 Inlet Connection Face: CL 150 Flange 
m 

OuUat Connection Face. CL 150 Flange ->' Flange Face Rnish Raise Face 0 
0 Bonnet Style: I Standard m 
w Lube Isa Valve. No Lube: I NIA > ;t Packing Style: I Live Loaded PIFE V-Ring 

> J Packing llfeterial: Live Loaded PIFE 

Body/Bonnet Gasket llfeterial NIA 

llfenUfacturer. 'FISher 

Model: I By Vendor 

TrinType: 1- Dual Seat 

Size: I 1.0" I Travel I NIA 

llfex Rated CV: r 13.7 jR: I NIA IX!. NIA 

Characteristic: E'qual Percent 
I Balenced/U'lbalanced: Unbalanced 

:::= Aug Material: S31603 SST a: Seat Ring llfeterial: CF3MSST I-
Stem llfeterial: S31603 SST 

Ext Trin Material: SST 

Seat Leakage aass: Fa 70-2 CL-IV Row Direction: Flow-Up 

llfenUfacturer: 'FIS her IModet I By Vendor 

LANL Project l.D. 100761 
60239831-S PE C-001, Rev. 0 

<-
- <-...._ 

~ Taa No. NIA <-

~ RJW er Rati'lq:I NIA Type: I NIA <-

0::: Alarm Setting NIA <-

J: "' Tag No: NIA <-

~ (.') RJW er Rating.I NIA Type· I NIA <-I-
~ 0::: Alarm Setting NIA <-
(/J 

Sensor Type· NIA 1eontact Rating: NIA <-

Conduit Connection: NIA <-

l\fanUfacturer: I NIA <-

IVodel No. NIA <-

Becbical R'otection: NIA Ferrperature Category NIA <-

Gas Group: L ... ~ .. JEnclosure R'otection 1P1 f~l P.!: r 6 <-
~ 

<-

<-

I -Actuator Type. Fl'leumatic <-

Valve Air Failure Posttion: I FaH Closed lValve Function Modulating <-

Type/Size: GX/225 !Travel: 20 rrm (0.79") <-

Actuator Orientation: Vertical up Spring action Close <-

Hand \Mieel Type: I None I Position NIA <-

o:: Air Faiure Valve: I None I Set at NIA <-

~ . 
:3 
b 
<( 

Avaiable Air Supply R'essure <-

Mn: 105 psig Max: I 120 psig <-

Alow able R'essure Raquirerrents· <-

Mn. 5Bpsig 

Bench Range: 

Required Stroke lirre to Open: I 
Required Stroke lime to Close: I 
ManUfacturer. I 
IVodel: I~ 

Max: I 87 psig <-

NIA <:. 
NIA .,. 
NIA .,. 

'Rs her <. 

By Vendor .,. 

Primary Control Devices 
40 9200-98 (Att. 1) 



Attachment I 

TAG NO. LLW-FCV-1719 Flow Control Valves 
DATA SHEET NO. SIEET OF 

FCV-1719 2 2 

Val1.es to be hydrotested tested In accordance Yoith ANSI B16.34 or MSS SP-61 (Pressure Testing of Val1.es) and Leak Tested in accordance with FCI 70-2 for <-f3 Class rl/ as a minimum. All dimensions are to be in accordance with ANSI B16.5 and B16.10 and MSS SP-72 (Ball Vall.l!S with Flanged or Butt-Welding Ends br <-
1- General Ser.Ace). Val1.es are to be certified Fire-Safe in accordance with APl-607. 
0 
z 'Recommended Manufacturer 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

<-

<-

<-

<-

Primary Control Devices 
40 9200-99 (Att. 1) 

:1,1767 



Attachment I 

Level Control Valves 
DA TA SHEET NO. I REV 

LCV-1124 r 0 

AS'COM. SH:ET OF DATE 

NO BY DATE REVISION 1 2 1-17-13 

BY a-IK:D moc. I AFfR 

AM: NCC I 
P.O. 

Project: RLWTF RB:I. 

TAG NO: LLW-LCV-1124 Spec r-o:I - I -409200 Line I Vessel Nurrber: LLW.167 ..,. 
Asset No: F&ID: I [).6012 UnelO: 1.61 O" I Size: 1.5" Schedule: 40 ..,. 
Service Manufacturer: I •FIS her ..,. 
Descr1>00n: 

TanklK-1101 Reacted lnfh.Jent Discharge 
Mxlel: 1-1/2" GX DVC6200 SS ..,. 

Safety Class GS Quality Assurance Levet M..-4 ..,. 
..,. .- -Process Data Case: Normal I.hits ..,. 

Sizing Case: Normal - ..,. 
Required Cv: Oto30 - ..,. 
Travel: NIA ..,. 
Soond Pressure Level: NIA - ..,. 

(/l Inlet outlet hlet Outlet hlet: OuUet: Inlet: OuUet ..,. 
z 

Liquid Flow: 36.6 366 0 gpm ..,. 
i== Vapor Flow: NA NA cfm ..,. 
i5 z Terrpereture: 75 75 •F ..,. 
0 

Pressure: 45 45 pslg (.) ..,. 
(/l Density: 1.02 g/rrl ..,. 
(/l 
w Viscosity: 1.05 cP ..,. 
(.) 

~ Critical Pressure (Pseudo): NIA psi a ..,. 
Q. Vapour Pressure: NIA psia ..,. 

pH: 10.8 - ..,. 
Specific Heat Ratio{°•/.,,): NA - ..,. 
Fh.Jld: LLW (contall'inated water) I Max Temperature ~set 125 •F Inlet: outlet ..,. 
Area Oas.Wication: Max Upset Pressure (normal flow): ..,. 

I Arrbient Temperature Requirements: I 55 to 95 •F !Max Upset A'essure (reverse flow): ..,. 

ValveType: I Globe Valve for Flow Control 

Body Size: J 1.5" IANSIOass: r 150 

Max Rated Pressure: 200 psi I Max Rated Terrpereture 450 deg F 

I- Body/Bonnet Materiat CF3MSST w z Liner Material I ID: NIA z 
0 Inlet Connection Face: CL 150 Fiange 
CD - OuUet Connection Face: CL 150 Fiange 
>- Flange Face Finistq Raise Face c 
0 Bonnet Style: I Standard CD 

~ Lube lso Valve: f>b Lube: I NIA 
_, 

Packilg 51y1e I Live Loaded PTFEV-Rlng 
~ Packilg Material: Live Loaded PlFE 

Body/Bonnet Gasket Material: NIA 

Manuf ecturer. •F15her 

Model: I By Vendor 

I -
TrinType: Dual Seat 

Size: I 15" jTravel I NIA 

Max Rated Cv: r 272 IFt I NIA jXt: NIA 

Characteristic: Equal Percent 
Balanced/Lhbalanced. Unbalanced 

:::E Ph.Jg Material: CF3MSST 

~ Seat Ring Material: CF3MSST 

Stern Materiat 531603 SST 

Ext Trin Material: SST 

Seat Leakage Oass· F07[}.2 CL-IV Flow Direction: Flow-Up 

Manufacturer. I •Fssher l"""det I By Vendgr 

LANL Project 1.D. 100761 
60239831-SPEC-001, Rev. 0 

J: 
(.) 
I-
~ 
(/l 

a: 
~ 
<( 
::> 

b 
<( 

-..,. 
..,. 

~ T8!1 f>b. I NIA ..,. 

~ Riw er Ratiia:I NIA ITvpe: I NIA ..,. 
t:<: Alarm Setting NIA ..,. 
N Tag iltl: NIA ..,. 

~ Riw er Ratilg:I NIA !Type: I NIA ..,. 
t:<: Alarm Setting NIA ..,. 

Sensgr Type: NIA jContact Retilg: NIA ..,. 
Conduit Connection: NIA ..,. 
Manufacturer: I NIA ..,. 
Mxlel No NIA ..,. 
Becbical Protection: NIA lTemperature Categgry: NIA ..,. 
Gas Group I NIA l Enclosure Protection IP1 f ..:._1 P2: r 6 ..,. 

..,. 
- ..,. 

I -Actuatgr Type Aleumatic ..,. 
Valve Air Failure Position: I Fai Closed l Valve Function: Modulating ..,. 
Type/Size GX/225 jTravel: 20 nm (0.79'1 ..,. 
Actuatgr Orientation: Vertical up Spring action Close ..,. 
Hand \Mleel Type: I None I Position NIA ..,. 
Air Feiure Valve: I None I Set at NIA ..,. 

Avaiable Air Supply Pressure: ..,. 
Mn: 105 psig Max: I 120psig ..,. 

Alowable Pressure Requrernents: ..,. 
Min: 58 pslg Max: I 87 psig ..,. 
Bench Range: NIA ..,. 
Requred Stroke 11rne to Open: I NIA ..,. 
Requred Stroke Tlll'IB to Close: I NIA ..,. 
Manufacturer: I •Fisher 4 

Mxlel I By Vendgr 4 

Primary Control Devices 
40 9200-100 (Att. 1) 



Attachment 1 

I I Level Control Valves I DATA SHEET NO I SHEET I OF 
TAG NO. LLW-LCV-1124 

I LCV-1124 I 2 I 2 

<--a: Postti:mer Type. - DVC6200, Hart Corrm.micating-HC -
w nput Signat 4to20mA de -z 
0 Access: 67CFR Flier/Regulator -
E Gauges: 0-160psig -
C/J Action: Drect -
0 
Q. Manufact1Ser. "Fisher .--

>--

- >--

'°" 
Valves to be hydrotested tested in accordance w tth ANSI 816.34 or MSS SP-61 (A-ess1Se Testng of Valves ) and Leak Tested i1 accordance w tth Fa 70-2 for Oass -

C/J '°" Was a rmirn.m All dmensions are to be i1 accordance wtth ANSI 816.5 and 816 10 and MSS SP-72 (Bal Valves wih Flanged or Butt-INelding Ends for General -w '°" b Service) Valves are to be certified Rre-Safe in accordance w tth Af'l.607. 

z 
•feconvnended Wenufacturer 

-

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

-
<--<--<-

<-

Primary Control Devices 
40 9200-101 (Att. 1) 

11769 



On/Off Control Valves 

.AS'COM" NO BY DAlE REVIS ON 

Project: RLWTF 
-

TAG NO: CA-SOV-5409 Spec No:I 40 9200 Lile I Vessel Jlllrrber: I 

Asset No. P&D: I ~12 Lile ID: I 0.622" I Size: 

Servce Manufacturer: I 
Description. 

P..1701 Corrpressed A ir Supply Valve 
Mxlel: I 

Safety Class GS Qually Assurance Level I 
- -

.~ - .~ 
Process Data Case Normal 

en 
Sizing Case: Normal z 

0 Fl.Jjj Ar j::: 
i5 Required CV: 2.6to 3.8 z 
0 Mn. Oper. Max 
(.) 

Temperature: 55 75 95 en en Pressure: 105 105to 120 120 w 
(.) Corrpressi:>iity (Z). NIA 0 
0::: Area Classification· NIA a. 

Arrbient Temp. Requirerrents 55to 95 "F 

- - -
Tag No: I HS-1701 (SOV-5409) IA.Jid: 1- Air -1 
Type: 2-way lCol: Class F 

Coi hsulation: I Epoxy wattRatng· r 226 

0 
Voltage: I 24Vdc 

5 Power \/Wing:I Loop Signal Type: I NIA 
z 

ColTfllJncation Protocol. I lLocation. I w NIA NIA _, 
Smart: No hdicate: I No l Isolate: No 0 en 
Electrical Protection. NIA Femperature Category. NIA 

Gas Group: I NIA Enclosure Protection P1 r 5 IP2. r 6 

Man Valve Action when Coil is Deenergized: 

Conduit Comection. 1/2"NPf 

Body Mater/at I Stan/ass Steel 

Manufacturer: 
I 

·Asco IMxtet 

"Reconrnended Manufacturer 

en w 
I-
0 z 

·-

LANL Project 1.0. 100761 
60239831-SPEC-001, Rev. 0 

I 

-

·--

Ci:>se 

8223Series 

- - -

-

- - --

-

Attachment 1 

DA TA SHEET NO. I REV. 

SOV-5409 I A 

St-EEf OF DAlE 

1 1 1-17-13 

BY C~D PROC. I APPR. 

AWE. NCC I 
P.O. 

REQ, 

-
CA-102 <-

0.5'' Schedule r 40 <-

·Asco <-

8223 Series 8223G010 <-

M.-4 <-

<-

I.kits: -<-

- <-

-
- <-

<-

"F <-

psig <-

- <-

- <-

- <--<-

- <--<--<-
-

<-
-

<-
-

<--<-
-

<--<-
-

<-
-

<--<--<-

----<--<-

<-

----<--<-

----<-

----<--<--<-

----<--<--<--<-

Primary Control Devices 
40 9200-102 (Att. 1) 

1~770 



On/Off Control Valves 

AECOM. NO. BY DA1E REVISION 

Project: RLWTF 

TAG NO: CA-SOV-5410 Spec No:I 40 9200 Line I Vessel !Wrrber: I 
Asset No: P&ID: I D-6025 Line n I 0.622" I Size: 

Service Manufacturer.I 
Description: 

P-1702 Ccrrpressed Air Supply Valve 
M>de1: I 

Safety Class GS Qualiy Assurance Levet I 

Process Data Case: Norrrel 
en 

Sizing Case: Norrrel z 
0 Fluid: Ar ;::: 
0 Requ~ed CV: 2 Sto 3,8 z 
0 Mi1 Oper. Max 
u 

Terrperatt.re: 55 75 95 en 
en Pres st.re: 105 105 to 120 120 w 
u Compressbiity (Z): t>UA 
~ Area Classification: t>UA a. 

Arrbient Terrp. Requirements· 55to 95 •F 

Tag No: I HS-1702 (SOV-5410) !Fluid: I Air 

Type: 2-Way lCcit Class F 

Coil hsulation: I Epoxy WattRating. r 22.6 

c Vokage: I 24V de 

5 Fbwer 'M"ing:I Loop 1Signa1Type: I t>UA 
z Convrunication Protocot I t>UA lLocation: I t>UA w 
...I 

I lisolate· 0 Srrert: No hdicate: No No 
en Bectrical Protection: t>UA 1Terrperature Category: t>UA 

Gas Group: I t>UA Enclosure Protection P1 r 5 IP2: r 6 

Man Valve Action when Ceil is Deenergized: Close 

Conduit Ccmection: 1/2''NPT 

Body Materiat I Stanless Steel 

Manuf actt.rer: I •ASCO IModet I 
I 8223 Series 

"Recornnended Manufacturer 

en 
w 
I-
0 z 

-- - --

END OF SECTION 
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P.O. 
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0.5" Schedule: r 40 4 
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SECTION 40 9400 

PROCESS CONTROL HARDWARE AND SOFTWARE 

PART 1 GENERAL 

1.1 SECTION INCLUDES 

A. This section includes the specification for development of the Process Control 
Hardware and Software. 

B. It is the intent of this section to procure, install, connect, and configure the select 
Process Control Hardware and Software as necessary and as shown in the 
system drawings. Some equipment controls are specified in other portions of the 
subcontract documents. It is the responsibility of the bidder to read and conform 
to all sections of this specification, review all subcontract drawings of all 
divisions, and coordinate with all equipment suppliers of material specified under 
other sections of this specification. 

C. The engineering, installation, supervision, startup, and checkout necessary for 
the process control hardware and software shall be provided under this section. 

D. Provide the necessary materials and manpower to participate in the testing, 
adjusting, and balance of the commissioning process as required by those 
sections of this specification. 

E. Process Control Hardware and Software 

1. Programmable Logic Controllers. 
2. Distributed Process Control Systems. 
3. Commercial Off-the-Shelf (COTS) Programming Software. 

1.2 RELATED SECTIONS 

A. Section 01 2500, "Substitution Procedures." 

B. Section 01 4000, "Quality Requirements." 

C. Section 01 4200, "Abbreviations and Acronyms, Definitions, and References." 

D. Section 01 6000, "Product Requirements." 

E. Section 01 8116, "Facility Environmental Requirements." 

F. Section 13 4800, "Sound, Vibration, and Seismic Control." 

1.3 ABBREVIATIONS AND ACRONYMS, DEFINITIONS, AND REFERENCES 

A. Refer to Section 01 4200, "Abbreviations and Acronyms, Definitions, and 
References." 

B. Drawing C55864, Sheet E-6140, "Control System Block Diagram." 

1.4 SUBMITTALS 

A. Provide the following in accordance with the requirements of Exhibit I and the 
timeline specified. 

1. Before Fabrication: 

a. Documentation of International Organization for Standardization 
(ISO 9001) certification (if applicable). 

LANL Project l.D. 100761 Process Control Hardware and Software 
60239831-SPEC-001, Rev. 0 40 9400-1 

:11772 



b. Provide a copy of the Quality Assurance Plan identifying 
procurement, design, fabrication, test and inspection, material 
traceability, and nonconformity controls for approval by Los 
Alamos National Laboratory (LANL) prior to Contract award. 

c. Catalog cut sheets on process control hardware and software, 
which show performance characteristics, dimensions, material of 
fabrication, and other characteristics necessary to ensure 
conformity with the design requirements. 

d. Manufacturer's assembly drawings, wiring diagrams, and electrical 
schematics for process control hardware. To include general 
arrangement of all cabinet configurations and junction box 
configurations. 

e. Provide functional test procedure. 

f. Support plan that outlines part availability and product line 
availability. Identify which product lines to be supplied are 
available for 5 years or more. Identify if parts are "off-the-shelf'. 

2. Before Shipment: 

a. Certificates of Conformance (COC) for process control hardware 
attesting that items are in accordance with specified requirements. 

b. Detailed installation instructions for process control hardware. 

c. Listing of configuration parameters. 

d. Functional test report for process control hardware 

e. Manufacturer's operating procedures, including safety and 
troubleshooting procedures, for process control software. 

f. Manufacturer's maintenance procedures, including service 
schedules, recommended spare parts, and warranties, for process 
control hardware 

g. Storage and handling procedure: long term storage, humidity 
trimming, temperature conditioning, shelf life limits. 

3. With Shipment: 

a. Evidence of nationally recognized testing laboratory (NRTL) or 
Underwriters Laboratories, Inc. (UL) listing or labeling for process 
control hardware. 

b. Each shipment container shall include a packing list of all items 
contained in that shipment container. Also, a copy of each 
packing list shall be sent to the LANL Subcontractor Technical 
Representative (STR). 

1.5 QUALITY ASSURANCE 

A. Seller's Quality Assurance Requirements: 

1. Work Identified in this section shall be done under a Quality Assurance 
Program in accordance with Section 01 4000, "Quality Requirements." 
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8. Receipt Inspection: 

1. Generally, all equipment and accessories installed under this subcontract 
shall be inspected by the subcontractor in the presence of the LANL 
Startup and Commissioning Representative and approved before 
acceptance. The subcontractor shall be responsible for all repairs as 
required. 

2. Upon receipt, process control hardware and software will be visually 
inspected by a qualified Subcontractor Quality Control Inspector for any 
damage or abnormalities that could affect their performance in 
accordance with the Quality Assurance Program. 

3. Documentation will be reviewed by qualified Subcontractor Quality 
Control Inspector to determine that the required documentation as 
specified in Paragraph 1.4 is present and traceable to the process control 
hardware. 

C . Storage and Handling: 

1. In addition to the requirements in Section 01 6000, "Product 
Requirements," comply with the following requirements: 

a. Vendor shall comply with Section 01 4000, "Quality 
Requirements," The supplied equipment specified in this 
document shall be considered Level B for the shipping, handling, 
and storage requirements listed below. 

b. Vendor shall prepare, pack, handle, load, ship, and store all 
materials and equipment for shipment in accordance with 
Section 01 4000, "Quality Requirements." 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

LANL Project l.D. 100761 
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Vendor shall be responsible for any damage resulting from 
improper packing until acceptance. Subcontractor shall inspect all 
materials upon receipt. 

Each shipment container shall include a packing list of all items 
contained in that shipment container. Also, a copy of each 
packing list shall be sent to the LANL Subcontractor Technical 
Representative (STR). 

Vendor shall be responsible for providing any special devices 
needed for the delivery of any equipment and/or material. 

Vendor shall define any heating, air conditioning, humidity control, 
or other storage criteria for equipment that is to be installed for 
regular use or is intended to be used as spare. 

Vendor shall define long-term storage limits and maintenance 
procedures that are required to ensure these limits. 

Vendor shall define shelf-life limits of all supplied equipment. 

All openings shall be capped, plugged, or otherwise sealed 
against the intrusion or water, dirt, and debris. Water shall be 
removed from cavities to protect against damage caused by 
freezing and desiccant inserted, if appropriate. 
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D. Personnel Qualification: 

1. Personnel installing and configuring process control hardware and 
software shall be familiar with type of hardware, and required installation 
practices. Refer to Vendor's Quality Assurance Plan for additional 
requirements for personnel qualification 

E. Nonconformance: 

1. Nonconformance of hardware and software shall be documented and 
corrected before shipment. If found on receipt, nonconformance shall be 
documented and corrected before installation at the expense of the 
subcontractor in accordance with Section 01 4000, "Quality 
Requirements." 

F. Electrical Suitability: 

1. All controllers and hardware shall be UL- or NRTL-listed or labeled. 

2. Branch-Circuit Conductors. The branch-circuit conductors supplying one 
or more units of a data processing system shall have an ampacity not 
less than 125 percent of the total connected load [National Electrical 
Code (NEC) (NFPA 70, Article 645.5)]. 

3. Automatic Data Processing systems will be grounded in accordance with 
the mandatory power-grounding requirements of the NEC (NFPA 70, 
Article 250). 

G. Commercial-Off-The-Shelf (COTS) Software: 

1. Subcontractor shall provide Commercial-Off-The-Shelf embedded and 
utility software, tools, and drivers that are standard to the vendor's 
product line. 

2. COTS software shall consist of system utilities, compliers, and associated 
libraries. 

3. COTS software shall be controlled in accordance with the vendor's 
Quality Assurance Plan. 

1.6 ENVIRONMENT REQUIREMENTS 

A Design the process components to operate at a design altitude of 7,500 ft above 
sea level and in the general environmental conditions specified in 
Section 01 8116, "Facility Environmental Requirements." Seismic requirements 
are located in Section 13 4800, "Sound, Vibration, and Seismic Control." 

B. For compatibility issues, additional component-specific process conditions are 
listed on the data sheets (Attachments 1 through 10) and can include exposure 
to process streams with H2S04, NaOH, Fe2(S04h, and MgS04. 

1.7 RECORDS 

A Furnish complete operating instruction, and maintenance literature. 

B. Record drawings shall be provided, as required, by the general Contract 
requirements. Record drawings shall not be completed until after installation is 
complete. Any changes made during installation shall be recorded as redlines on 
the approved shop drawings as they are made. Redline drawings shall be 
available at all times for inspection by the LANL STR. At completion of the 
project, all hand-drawn field changes shall be incorporated into a clean 
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reproducible set of as-built drawings. These as-built drawings shall be provided 
to LANL electronically (current AutoCAD format) and used during the training 
sessions. 

1.8 TESTING 

A. Process control hardware software shall be subjected to clean-build test wherein 
the delivered configuration is verified to include all necessary hardware versions, 
software versions, firmware versions, additional patches, drivers, etc., keys, 
dongles required for the hardware to function. 

1.9 TRAINING 

A. Provide 40 hours of training to include a high-level description of the process 
control hardware to familiarize operator personnel. 

B. Provide 200 hours startup support to LANL operating personnel. Support 
functions to include troubleshooting, point verification, performance trending. 

1.10 SERVICE AND WARRANTY 

A. For process control hardware provide one-year warranty including travel costs. 

B. If manufacturer has a standard warranty that exceeds one year then the longer 
warranty shall be provided. 

1.11 ENERGY CONSERVATION 

A. Computers and monitors shall be energy star certified. 

PART 2 PRODUCTS 

2.1 PRODUCT OPTIONS AND SUBSTITUTIONS 

A. Refer to Section 01 2500, "Substitution Procedures." 

B. Select a PLC that is capable of communicating with new and existing equipment 
as depicted on Drawing C55864, Sheet E-6140 "Control System Block Diagram." 

2.2 PROGRAMMABLE LOGIC CONTROLLERS 

A. Chassis Manufacturer: Allen Bradley 

1. 1756-A4 (4 slots). 
2. 1756-A7 (7 slots). 
3. 1756-A 13 (13 slots). 

B. Processor Manufacturer: Allen Bradley 

1. 1756-L73. 

C. Power Supply Manufacturer: Allen Bradley 

1. 1756-PA75. 
2. 85-265V. 
3. 5 volt at 13 amperes. 
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2.3 DISTRIBUTED PROCESS CONTROL SYSTEMS 

A. Distributed Process Control System Manufacturer: Dell. 

1. Server model PowerEdge 415. 
2. 8-Port CATS KVM Switch, Belkin F1 DP1 OBA. 
3. Server Interface Module, Belkin F1 DP101A-AU. 
4. Rack mount console with touchpad, keyboard and 1 T'LCD Dell 1 U KMM. 

B. Workstations Manufacturer: Dell. 

1. Workstation model OptiPlex Workstation 390. 
2. Dell E Series E2213 22-inch Widescreen Flat Panel Monitor. 
3. All-in-one printer copier scanner Epson Stylus NX515. 
4. Dell 56K Internal Modem 

2.4 COMMERCIAL OFF THE SHELF SOFTWARE 

A. Logic Program Manufacturer: Allen Bradley 

1. RS Logix 5000. 

B. Human Machine Interface software Manufacturer: Allen Bradley 

1. FactoryTalk View SE. 

C. Communication Server: Allen Bradley 

1. RSLinx Enterprise. 
2. RSLinx Classic. 

D. Paging Software: 

1. Win911 Pro 

PART 3 EXECUTION 

3.1 GENERAL 

A. Provide all control devices, conduit, wiring, etc. as specified in PART 2 and the 
cabinet/junction box layout drawings: 

1. Drawing C55864, Sheets E-5110A and E-5110B, "CAB-101 Panel Layout." 
2. Drawing C55864, Sheet sE-5111A and E-5111 B, "CAB-102 Panel Layout." 
3. Drawing C55864, Sheet E-5115, "IJB-101 Panel Layout." 
4. Drawing C55864, Sheet E-5115, "IJB-102 Panel Layout." 
5. Drawing C55864, Sheet E-5115, "IJB-103 Panel Layout." 
6. Drawing C55864, Sheet E-5115, "IJB-104 Panel Layout." 
7. Drawing C55864, Sheet E-5115, "IJB-105 Panel Layout." 
8. Drawing C55864, Sheet E-5115, "IJB-106 Panel Layout." 
9. Drawing C55864, Sheet E-5115, "IJB-107 Panel Layout." 
10. Drawing C55864, Sheets E-5129A and E-5129B, "CAB-100 Panel Layout." 
11. Drawing C55864, Sheet E-7120, "Cable Schedules. " 
12. Drawing C55865, Sheets E-5210A and E-5210B, "CAB-103 Panel Layout." 

B. Drawing C55867, Sheets E-5413A and E-5413B, "CAB-104 Panel Layout."lnstall 
all aspects of the system in compliance with all applicable codes, regulations, 
and all related Subcontract documents. 

C. Install all materials in accordance with the published manufacturer's 
recommendations without exception. 
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D. Where miscellaneous materials are required to complete an installation, supply 
the materials as defined in the relevant section of this specification. Install them 
under this section of this specification, unless otherwise noted. 

E. Coordinate with other trades where installation of a particular component 
requires other trades to be involved. 

F. All signal wiring requiring shielding shall have the shield terminated at the 
controller end only. Trim and insulate the shield wire at the device end. 

G. Label all wiring with permanent labels indicating the point device identifier. Install 
a phenolic label mounted at the device indicating the device type and point 
identifier name. 

H. Label all field devices with 1-in. by 3 in. phenolic labels. Labels shall include the 
point name and device name. Labels shall be glued, attached with screws, or 
stainless wire in the case of valves. 

3.2 HARDWARE 

A. Monitoring and Control Networks 

1. Cabled Process Control Networks 

a. Work under this section includes installation and troubleshooting 
of new equipment. Install equipment in a manner recommended 
by the manufacturer based on the environment, communications 
speed requirements, and distance. 

b. Route wiring to minimize interference with equipment and 
personnel. Wiring should be neat and hidden as much as 
practical and as appropriate for an office. 

c. Affix phenolic label onto device. Label content shall match unique 
equipment ID number shown on design prints. 

d. All exposed terminals that carry greater than 24V de shall be 
covered. 

e. All monitors shall be configured to "sleep" after ten minutes of 
non-use. 

PART 4 ATTACHMENTS 

A. Attachment 1 - ControlLogix Chassis Data Sheet. 
B. Attachment 2 - ControlLogix Controller Data Sheet. 
C. Attachment 3 - ControlLogix Power Supply Data Sheet. 
D. Attachment 4 - ControlLogix 1/0 Modules Data Sheet. 
E. Attachment 5 - RS Logix 5000 Data Sheet. 
F. Attachment 6 - RS FactoryTalk View SE Data Sheet. 
G. Attachment 7 - RS FactoryTalk View SE System Requirements. 
H. Attachment 8 - HMI Server Data Sheet. 
I. Attachment 9 - HMI Workstation Data Sheet. 
J. Attachment 10 -All-In-One Printer Copier Scanner Data Sheet. 
K. Attachment 11 - Win911 Paging Software. 
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Attachment 1 

Controllogix Chassis Data Sheet 

Technical Data G Allen-Bradley 

1756 Controllogix Chassis Specifications 
Catalog Numbers 1756-M/B, 1756-A7 /B, 1756-A 10/B, 1756-A 13/B, 1756-A 17 /B, 1756-MLXT, 1756-A5XT, 1756-A7LXT, 1756-A7XT 

Topic Page 

Standard Controllogix Olassis Specifications l 

Controllogix-XT Olasgs Specifications 3 

Spacing Requirements 5 

Controllogix Olassis with Standard Power Supplies Mounting Dimengons 6 

Controllogix Olassis with Redundant Power Suppl its Mounting Dimensions 10 

Controllogix CbassisArmsories 11 

Additional Resources 13 

The ConrrolLogix" syscem is a modularsyscem char requires a 1756 ConrrolLogixchassis. All of che chassis are designed for 
horizoncal-only, back-panel mounting. Place any module inco any sloe. The backplane provides a high-speed 
comrnunicacion pach berween modules. 

AucoCAD produce drawings are available ac bcqi://www.rocl'"Wellauromacjon.com/en/e-rools/drawjng,s.bcml. 

• 
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Attachment 1 

1756 Controllogix Chassis Spedficalions 

Standard Controllogix Chassis Specifications 

The chassis backplane provides a high-speed communicarion path berween modules and disrribuces power co each of the 
modules within che chassis. 

Table 1 -Tedlnical Specifications -Controlloglx Standard Chassis 

Altrlbutt 1756-A4 17S6·A7 1756-AlO 17S6-A13 17S6-A17 

Bad!plane wrrent chassis/slot max I! 1.ZV DC lSA/-

Bad!plane wrrent chassis/slot max 113.lV DC 4A/4A 

Bad!plane arrent chassis/slot max@5.1V DC 1SN6A 

Bad!plane current chassis/slot max@ 24V DC 2.8A/2.8A 

Power dissipation, max 4W 4.SW SW S.4W 6W 

Isolation voltage Deterrrined by installed power supply and modlies 

SlolS 4 7 10 13 17 

Mounting method Horirontalonly 

f.abinetsize(Hx\VxD), rrin SO.Bx SO.Bx l0.3 an 50.8 x 60.9 x 20.l an 50.8x76.2xl0.3an 60.9x76.lx20.3an 76.2x 91.4x l0.3 an 
(20x l0x8 In.) (l0x24x8 in.) (20 x 30 x 8 In.) (24 x 30 x 8 in.) (30xJ6x8 in.) 

Weight apprm< 0.7Skg(1.71b) 1.10kg(2.41b) 1.4Skg (3.2 lb) 1.90 kg (4.2 lb) 210 kg (4.8 lb) 

Location Panel 

\'lire size Functional Earth Ground -8.3 mm2 (8 A\VG) solid or stranded copper wire rated at 90 'C (194 'FJ or greater 
Proteaive Earth Gro111d • 2.1 mm2 (14 A\VG) solid or stranded copper wire rated at 90 'C (194 'f) or greater 

North American ternperat11e code TS 

IEC temperature code ~ 

Endosure type rating None (open-style) 

Table 2 -Envlronmenlal Specifications -Controllogbc Standard Chassis 

Attribute 17S6-A4, 17S6-A7, 1756-AlO, 175&-A13, 1756-A17 

Ter!1lerature operating o ... 60'C(32...140'f) 
IEC 60068-2-1 (Test Ad, Operating Coidi 
IEC 60068-2-2 (Test Bd, Operating Dry Heat), 
IEC 60068-2-14 (Test Nb, Operating lhennal Shock) 

ler!1lerature, surrounding air 60 '( (140 'f) 

Ter!1lerature nonoperating -«> ... 85 '( (-40 ... 185 'f) 
IEC 60068-2-1 (Test Ab, Unpad!aged Nonoperating Cordi 
IEC 60068-2-2 (Test Bb, Unpad!aged Nonoperating Dry Heat), 
IEC 60068-2-14 (Test Na. Unpad<aged Nonoperating Thermal Shod!) 

Relative humidity 5.. . 9516 noncnndensing 
IEC60068·2-30 (Test Db, Unpad!agedDamp Heat) 

Vibration 2g@10 ... 500Hz 
IEC60068-2.0 (Test Ft; Operating) 

Shodc. operating 30g 
IEC60068-2-27 (Test Ea, Unpad!aged Shod!) 

Shodc. nonoperating 50g 
IEC 60068-2-27 (Test Ea. Unpad!aged Shod!) 

Emissions OSPR 11: Group 1, ClassA 

ESDimmunity 6 kV contaa discharges 
IEC61000-4·2 8 kV air discharges 

Radiated Rf immunity 10V/mwtth1 kHzslne-wave8096 AM from !J_ 2000MHz 
IEC61000-4-3 10V/m wtth 200Hz5016Pulse10096 AM@ 900 MHz 

lOV/m wtth 200Hz 5016Pulse10096 AM@1890 MHz 
3V/m with 1 kHzsin~wave!l% AM fTom 2000 ... 2700 MHz 

2 Rockwell Automation Piblication 175&-TD006C·EN·E-January2012 
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Attachment 1 

1756 Controllo!jx Chassis Specifications 

Table l -Certifications- Controllogix Standard Chassis 

Certlflcatlonrn 1756·A4, 1756-A7, 17S6·A10, 17S6-A13, 1756-A17 

c-lJL-us UL Listed Industrial Cortrol Equipmert. certified for US and Canada. See UL Flle E65584. 
UL listed for OaiS L Division 2 Group A.B.C.D Hazardous loG11ions. certified for U.S. and Canam. See UL File El 94810. 

CSA CSA Certified Process Cortrol EquipmentSee CSA Flle LR54689C. 
CSA Certified Process Control Equipment for Class I. Division 2 GroupA.B.C.D HazardoU5 lOG1tions. See CSA FilelR69960C. 

FM FM Approved Equipment for U5e in Class I Division 2 Group A.B.C.D Hazardous loG1tions 

CE E11opean Union ~41108/EC EMC Direaive compliant with: 
EN 61326 ·1; Meas./Controlllab. lndU5trial Requirements 
EN 61000-6-2; Industrial lmm111ity 
EN 61000-6-4; Industrial Emissions 
EN 61 lll-2; ProJamrrableCortrollers (ClaU5e8, Zone A& Bl 

C·lidt AU51ralian RadiocommuniGllionsAct. CO!f1lliantwith: 
AS/NZS OSPR 11; Industrial Emissions 

Ex E11opean Union 9419/ECAlEX Dlreaive compliant with: 
EN 60079-lS; Potentially Explosive A!maspheres. Proteaion •rf 
EN 60079-0; General Requirements 
llJGExnAllCT6X 

KC Korean Registration of Broodcasting and Communications E111ipment compliant with: 
Artide 58-2 of Radio VldvesAct, CiaU5e l 

(1) When marked. See the Product Certification link at hno·i lwww ab corn for Declarations of Confonnity, Certificates. and other certifiG1tion details. 

Controllogix-XT Chassis Specifications 

The Concro!Logix-XTm chassis support extreme temperarure environments. The chassis are conformally coated for 

increased survivability in ISA G3 environmenrs. 

Table4-Technical Spedficatlons-Controllogix·XT Chas.sis 

Attribute 1756-MIXT 1756-A71XT 1756-ASXT 1756·A7XT 

Bad<piane ament chassis/slot max@ 1.'N DC 15N-

Bad<plane wrrent chassis/slot max@ J.JV DC 4N4A 

Bad<plane wrrent chassis/slot max@S.1V DC 10A/6A 

Bad<plane wrrent chassis/slot max@ 24V DC 2N2A 

Power dissipation, max J.7W 4.1W 4.4W 4.4W 

lsol<rion voltage Determined by installed power supply and modules 

Slots 4 7 s 7 

Mounting method Horizontal only 

Cabinetsize(HxWxD), nin 50.8x50.8xl0.lcm 50.8x60.9xl0.Jcm 50.8 x 76.2 x 20.J an 50.8x76.2x'1l.lcm 
('1lx20x8in.) (20x24x8in.) ('1Jxl0x8in.) (20xl0x8in.) 

Weight apprax. 0.7S kg (1.71b) 1.1 kg(2.41b) 1.4S kg (31 lb) 1.4S kg (l.2 lb) 

location Panel 

Wire size Functional Earth Gro111d -8.J mm2 (8 AWG) solid or stranded copper wire rated at 90 'C (194 'Fl DI greater 
Proteaive farth Ground -2.1 mm2 (14 AWG)solld or stranded copper wire ratedat 90 'C (194 'Fl or greater 

North American temperat11e code TS T4A 

IEC temperature code TS T4 

Endasure type rating None(opene;tyle) 

lsol<rion voltage Determined by installed power supply and modules 

Rockwell Automation Pwhcauon 1756-TD006C-EN -E -January 2011 3 
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Attachment 1 

1756 Cantrallogix Otas~s Speaficatians 

Table 5-Environmental Spedfications-Controlloglx-XT Chassis 

Attribute 1756-MIXT, 1756-A71.XT 1756-ASXT, 1756-Affi 

Temperature. operating -25 ..• 60'( (-13 ... 140 'F) -25 .. . 70°C (-1J...158'F) 
IEC 60068-2-1 (Test Ad, Operating Coldl 
IEC 60068-2-2 (Test Bd, Operating Dry Heat), 
!EC 60068-2-14 (Test Nb. Operating Thermal Shock) 

Temperature. surrounding air 60 '( (140 'F) 70 '( (158 'F) 

Temperature, nonoperating -40 ... 85 '( (-40 ... 185 'F) 
IEC60068-2-1 (Test Ab. Unpackaged Nonoperating Coldi 
IEC 60068-2-2 (Test Bb, Unpackaged Nonoperating Dry Heat), 
IEC60068-2-14 (Test Na. Unpadcaged NonoperatlngTherrml Shodt) 

Relative humidity 5 ... 9596 noncondensing 
IEC 60068-2-30 (Test Db, Unpackaged Damp Heat) 

Vibration 2g@10 ... 500Hz 
IEC60068-2.0 (Test ff. Operating) 

Shock, operating JOg 
IEC 60068-2-27 (Test Ill. Unpackaged Shodt) 

Shock, nonoperating 50g 
IEC60068-2-27 (Test Ill. Unpackaged Shock) 

Emissions CISPR ll:Group 1, ClaS'IA 

ESD immunity 6 kV contaa disdlarges 
IEC61000-4-2 8 kV air disclerges 

Radiated RF immunity 10V/mwlth 1 k/lzsine-wave8096AM from Ill •• 2000MHz 
IEC61000-4-J lOV/mwlth 200 Hz 5096Pllse10096 AM @900 MHz 

lOV/mwlth 100 Hz 5096Pllse10096 AM @1890 MHz 
JV/m with 1 k/lzsine-wave 8l96 AM from :mo •. 2700 MHz 

Table 6 - Certifications- Controlloglx-XT Chassis 

CertlflcatlonCll 1756-Ml.XT, 1756-ASXT, 1756-A71.XT 1756-Am 

c-UL-llS UL Listed Industrial Con!Jol Equipment certified for US and Canada. See UL Ale E65584. 
UL Listed for Oass I, Division 2 GioupA,B.CD Hazardous Loiations. certified for U.S. and Canada. See UL RleE194810. 

CE EIA'opean Union i.004n08/EC EMC Direaive, compliant with: 
EN 61326-1; Meas./Con!Jol/l.ab. lndus!Jial Requirements 
EN 61000-6-2; Industrial lmm111ity 
EN 61000-0-4; Industrial Emissions 
EN 611l1-:1; PragramrmbleControllers (Clause8, Zone A& 8) 

C-lidt Au;tralian Radiocommuniiations Act compliant with: AS/NZS OSPR 11; Industrial Emissions 

Ex E!A'opean Union 94/9/EC ATEX Direaive compliant with: European Union 94/9/ECATEX Directive. compliant with: 
EN 60079-15; Potentially Explmive Atmospheres, Protea ion 'n" EN 60079-15; Potentially ExplosiveAtmmpheres, Protection •n• 
EN 60079-0; General Requirements EN 60079-0; General Requirements 
llJGExnAllCTSX llJGExnAllCT4X 

KC Korean Registration of Broadiasting and Communirations Equipment compliant with: 
Artide 58-2 of Radio WavesAa, Clause J 

(1) When marked. See the Produa Certifiration link at hnp·/fwwwab '!ID for Declarations ri Conformity, Certifirates, and other certifiiation details. 
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Attachment 1 

1756 Controllo!jx Chassis Speci~cations 

Spacing Requirements 

When you mounr a ComrolLogi.'{ chassis with a standard power supply in an enclosure, follow these spacing requirements. 

10.2 
(4.0) 

10.2 
(4.0) 

~ f r -nrs=;=-~~~~~~~~~~~ r 

e ..-----~------.w::~------------.e w w 
a a 
' y 

Dimensions are in cm (in.). 

The 101 (4.0) measurement 
to the side of lhe endosure 
can indude the wireway. 

When you mount a ConrrolLogix chassis with a redundant power supply and a chassis adapter module in an enclosure, 
follow these spacing requirements. 

10.2 
(4.0) 

Dimensions are in cm On.). 

LANL Project l.D. 100761 
60239831-SPEC-001, Rev. 0 

f -.-."'1re=w"""" ___ r 

The 101 (4.0) measurement 
to lhe side of the endosure 
can indude the wireway 
only on the right side of the 
chassis. 
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Attachment 1 

1756 Conlrollogix Chassis Speofic.atioos 

Control Log ix Chassis with Standard Power Supplies Mounting Dimensions 

Dimensions are in cm (in.). 

Chassis Common Dimensions 

Top Mounting 
Hole Diameter 

Bottom Mounting 
Hole Diameter 

0.55 ---.1 o I (0.217) 
1.1 ..... 

(0.433) 0.78 
'-----------' (0.31) 

45791 

Right-side View of All Standard Cha55is Right-side View of All Controllogix·XT Chassis 

w 

I 
-----, 

14.5 
(5.71) 

J 

1 
16.9 

(6.65) 

-~ "" 
1756-A4 Chassis and Power Supply 

I , 
15.8 

(6.22) 

! I 

I 

R;\ 

7.0 
(2 76) I . ---

4.71 
(185) 

I 0 \ -
CJ 

I! I 
I 

I: I= 
I I 

I I 
I I 
I I = 

"'I M M IM 
- ..... 

26.3 
(10.34) 

t -

I 16.9 

14.5 (6.65) 

(5.70) 

j + 
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1756-A7 Chassis and Power Supply 

I 
15.8 

(6.11) 

! 
36.7 

(14.47) 

1756-A 10 Chassis and Power Supply 

I c 

Ii I I m 
15.8 

(6.22) 

! 
48.3 

(19.02) 

1756-A13 Chassis and Power Supply 

t 
15.8 

(6.22) 

! 

c 

Ii 

58.8 
(23.13) 

4.71 
(1.85) 

I I I 

4lS9) 

Ii ~ i 
14.5 

(5.70) 

I I I 
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1756 Conlrollogix Oias~s Specifications 

1756-A 17 Chassis and Power Supply 

I 
15.8 

(6.11) 

i 

CJ 

1756-A4LXT Chassis and Power Supply 

15.8 
(6.22) 

i 

c 

1756-A5XT Chassis and Power Supply 

I c 

15.8 
(6.11) 

i 
49.8 

(19.62) 

Attachment 1 

t ,1 
14.5 (6.65) 

·~· l 
oll lff 

tJ. 
14.5 '

6
·
65

> 

'j' l 
4l 1J9 
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1756-A7LXT Chassis and Power Supply 

15.8 
(6.22) 

! 

ci I 

,_,__---i I: I I I I 

38.3 
(15. 10) 

1756-A7XT Chassis and Power Supply 

i c 

15.8 

T 
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Attachment 1 

1756 Conlrollogix Chas~s Specifications 

Controllogix Chassis with Redundant Power Supplies Mounting Dimensions 

Dimensions are in cm (in.). 

Redundant Power Supplies 

1 1 

Top Mounting Bottom Mounting 
Hole Diameter Hole Diameter 

lo u-·"·-o ID (0.117) --
.....___ 1.1 

(0.433) 
15.8 17.5 1112~ 

(6.22) (6.88) 

j 
I- 14.4 

(5.66) -
Chassis Common Dimensions 

Cl 

I 
=:J 

10 

Right-side View of All Chassis 

14.5 
(5.71) 

J 
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j 
42161 

1 
16.9 

(6.65) 

Top Mounting Bottom Mounting 
Tab Diameter Tab Diameter 

(o~Iin --. J 0 J 

1.1 .... 
(Q.433) 0.78 

(031) 

~l797 
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1756-A4 Chassis and Chassis Adapter Module 

I I t •= 
1:1 1:1 16.9 

15.8 (6.65) 
(6.22) 145 

i 
(5.70) 

j 
+ 

-O il• 

1756-A7 Chassis and Chassis Adapter Module 
4.7 

I 
15.8 

(6.22) 

i 

17.5 
(6.89) 

(1.85) 

I I I I Iii 

29.1 
(11.46) 

1756-A 10 Chassis and Chassis Adapter Module 
5.71 

(2.25) 

f 
•= Ii Ii I I I I I I I 

15.B 
(6.22) 

i 
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Attachment 1 

1756 Controllogoc Chas~s Specifications 

1756-AB Chassis and Chassis Adapter Module 

I t J. 
h 

I I m I 
15.8 

14.5 '
6
·
65

> (6.11) 

070 j 

~Bll 

1756-A17 Chassis and Chassis Adapter Module 

I ~ ~: I I I ~ I I I :I I I I :1 I ~ I I t ,.t 
(~~~) I I I 145 (6.65) 

.....!._j..5i ~~~~~.-=-i4i'"" j 

Control Log ix Chassis Accessories 

Use aslor filler module ro fill empry slors. 

Cat. No. Description 

1756-Nl Slot filler module for empty ~ots in standard Controllogix chassis 

1756-NlXT Slot filler module for empty slots in Controllogix·XT chassis 
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Attachment 1 

1756 Controllo9x Chassis Specifications 

Additional Resources 

These documents comain additional information concerning related products from Rockwell Automation. 

Resource Description 

Controllogix Selection Guide, publication~ Provides overview of the Controllogix system and its products. 

Controllogix Power Supplies Specifications Technical Data, publication~ Provides technical specifications for Controllogix power supplies. 

Controllogix System User Manual, publication 1756-UMOOJ Provides information on how to install, mnfigure, program, and use Contrnllogix controllers. 

Industrial Automation \\Iring and Grounding Guidelines, publication.lllJ!:il Provides general guidelines for installing a Rockwell Automation• industrial system. 

Product Certifications website, http·l!www ab.mm Provides dedarations of conformity, certificates, and other certification details. 

You can view or download publications at htt.p· //www.rockwellaummation.com/literarure/. To order paper copies of 
technical documentation, comacr your local Allen-Bradley° disrributor or Rockwell Automation sales representative. 
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Attachment 1 

Important User Information 

Solid-state equipment has operational characteristics differing from those of dectromechanical equipment. Safety Guiddines for the 
Application, Installation and Maintenance of Solid State Controls (publication.sG.I:L.l available from your local Rockwdl 
Automation sales office or online at hti;p;//www;rockwdlautomation.com!litcraturc/) describes some important differences between 
solid-state equipment and hard-wired electromechanical devices. Because of this difference, and also because of the wide variety of uses 
for solid-state equipment, all persons responsible for applying this equipment must satisfy themselves that each intended application of 
this equipment is acceptable. 

In no event will Rotl.-well Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the use or 
application of this equipment. 

The examples and diagrams in this publication arc included solely for illustrative purposes. Because of the many variables and 
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or liability for actual 
use based on the examples and diagrams. 

No patent liability is assumed by Rotl.-wdl Automation, Inc. with respect to use of information, circuits, equipment, or software 
described in this manual. 

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation, Inc., is 
prohibited. 

Documentation Feedback 

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this document, 
complete this form, publication RA-DU002. available at hnp://www;rockwellautomation.com/liternturc/. 

Allen-Badley, Rockwell Soti:wue, Roch-di An1cmatfon, ControlLogfx. ContcolLogtz-XT, andLISTENTiilNJC SOLVE. uetrademub orRockwell Aul:omaUoo, Inc. 

Tcademub not belonging to Rockwell Automation ue property oftbelrrcspcatye companies. 

www.rock:wt!llautomation.com. 
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Controllogix Controller Data Sheet 

Technical Data 

1756 Controllogix Controllers Specifications 

Controllogix Controller Catalog Numbers 
1756-L61, 1756-L62, 1756-L63, 1756-L64, 1756-L65, 
1756-L72, 1756-L73, 1756-L7 4, 1756-L75 

Guardlogix Controller Catalog Numbers 
1756-L61 S, 1756-L62S, 1756-L63S, 1756-LSP 

Controllogix-XT Controller Catalog Number 
1756-L63XT 

Controllogix Redundancy Catalog Numbers 
1756-RM, 1756-RMXT 

Memory Card Catalog Numbers 
1784-CF64, 1784-CF128, 1784-SD1 I 1784-SD2 
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