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PREFACE 

This technical construction package is provided by r:icDonnell Douglas 
Astronautics Company (MDAC) in accordance with Department of Energy Contract 
Number DE-AC03-79SF10499, Reports and Deliverables List (RADL), Item 7-33. 
This package was prepared by Stearns-Roger Engineering Corporation under MDAC 
Subcontract Number 78012035. This package also includes drawings and speci
fications prepared by Rocketdyne under 1·1DAC Subcontract Number 78012038 for 
specific portions ofthe Receiver Subsystem and the Thermal Storage Subsystem. 

This technical construction package will be included in the invitation for 
bid being prepared for the Department of Energy by Townsend and Bottum, Inc. 
for the Piping and Mechanical Equipment Installation Construction Package 
No. 9. This construction package consists of providing installed, tested, 
and operable mechanical equipment, piping and accessories for the 10 MWe 
Solar Pilot Plant. It includes installation of GFE equipment (prefabbed 
piping, pipe hangers and snubbers, equipment skid assemblies, valves, BCS 
targets, solar panel modules, etc.); furnishing .and installating various pip
ing,mechanica·1 equipment and accessories; furnishing and installing HVAC 
equipment and miscellaneous steel work; performing miscellaneous earthwork; 
and performing testing of the installed piping and mechanical equipment. 
This work will be accomplished upon foundation and structures which will be 
provided by others as part of Construction Package No. 5, SA and 7. 

RADL 7-33 includes two parts, as follows: 

• Technical Specifications for Construction Package No. 9 
identified as STMPO Drawing 40M700-6S (Stearns-Roger 
Project rte. C-21700), which consists of two volumes 
( Volume I-Technical Specification and Volume II
Supplements and Appendices 

• Supplemental construction drawings as identified in 
Paragraph 2.1 of the Technical Specification 
(Reference Appendix 2 of Volume II) 

Questions concerning this report should be directed to 
R. J. Perkins at (714) 896-3073. 

/ 
MCDONNELL DOUG(..g:_._ 
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CONSTRUCTION PACKAGE #9 
PIPING AND MECHANICAL EQUIPMENT 

SECT! ON 4 - !FB 

NOTICE 

C-21700 
40M7006S 
Revision No. 6 

Wherever the term "Construction Manager" is used, it is intended that it shall 
mean the Contracting Officer 1 s duly authorized representative which is 
Townsend and Bottum, Inc. 

The Construction Manager wi 11 not direct the day-to-day operations of the 
Contractor, but will provide the inspection and verification of the 
Contractor 1 s performance in accordance with the design specifications and 
drawings. 

Wherever 11 SFDI Approval" is used this is understood to mean that the approval 
will be by the SFDI via the Construction Manager. 

Whenever the term Start-Up Engineer is used it shall mean SCE Start-Up 
Engineer. 

-i-
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LIST OF ABBREVIATIONS 
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The following abbreviations used in this Section 4 are defined as follows: 

BCS - Beam Characterization System 

DOE - Department of Energy 

EPGS -Electric Power Generation System 

HVAC - Heating, Ventilating and Air Conditioning 

PSS - Plan Support Systems 

RS - Receiver System 

SFDI - Solar Facilities Design Integrator 

STMPO- Solar Ten Megawatt Project Office 

TSS - Thermal Storage System 

TSU - Thermal Storage Unit 

UMU - Ullage Maintenance Unit -
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1.0. SCOPE OF WORK 

SECTION 4 - IFB 
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C-21700 
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The work of this Contract consists of providing installed, tested and operable 
mechanical equipment, piping and accessories, within the limits shown, for the 
10 MWe Solar Pilot Plant near Daggett, California. 

1.1. Description of Work. The work to be performed hereunder includes, 
but shall not necessarily be limited to, the following: 

1.1.1. Receiving, unloading, placing in protective storage, transporting 
to place of installation, and installing all Government-furnished equipment. 

1.1.2. Furnishing, delivering, receiving, unloading, transporting and 
installing all materials and equipment not furnished by the Government, but 
which ar~ required for completion of the work of this Contract. 

1.1.3. Designing, fabricating, furnishing, delivering, unloading and 
installing (includes Government and Contractor furnished pipe) all 
above-ground and below-ground piping, valves and specialty items as specified 
or defined on the Drawings. 

1.1.4. Furnishing, delivering and installing all mechanical equipment and 
accessories required under this Contract, but which are not 
Government-furnished. This equipment shall be adapted to accomodate existing 
foundations and equipment furnished by others. 

1.1.5. Furnishing and installing all secondary pipe hangers and supports, 
including supplemental structural steel, required to support piping installed 
under this Contract. 

1.1.6. Surveying from existing reference points as necessary for 
maintaining horizontal and vertical control of the Contractor 1 s work. 

1.1.7. Performing excavating, trenching, bedding, backfilling, 
compacting, moisture control, stockpiling~ grading and other earthwork 
operations necessary for completion of work of this Contract. 

1.1.8. Making necessary connections to work installed by others. 

1.1.9. Grouting of all equipment installed under this contract that 
requires grouting. 

1.1.10. Designing, detailing, fabricating, delivering and erecting the • 
Receiver Tower Electronics Rooms on the Receiver Tower and furnishing and 
installing Receiver Tower 15th level perimeter shielding on structural steel 
framing furnished by others. 

1.1.11. Designing, furnishing and installing heating, ventilating and air 
conditioning for the Receiver Tower Electronics Rooms, Thermal Storage Control 
Buildings, and the Thermal Storage Electrical Equipment Building. 

TI-1 
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1.1.12. Performing testing of all piping and equipment installed under 
this Contract, including but not limited to, hydrostatic and leak testing of 
piping; equipment alignment; vibration testing; equipment cleaning and 
lubrication, and motor rotational checks. 

1.1.13. Correcting any defects determined to exist, and proving 
satisfactory correction by re-test. 

1.1.14. Furnishing test reports covering testing performed and test 
results obtained. 

1.1.15. Performing prime and touch-up painting as specified. 

1.1.16. Maintaining and leaving Contractor's work storage, parking and 
office areas in acceptably neat and clean condition. 

1.1.17. Furnishing labor, supervision, equipment, materials, temporary 
facilities, tools, instruments, supplies and services not furnished or 
performed by others, and which are necessary for the work of this Contract. 

1.1.18. Selecting an approved Fire Protection Systems subcontractor who 
will design, furnish and install the Fire Protection System as defined herein. 

1.1.19. Purchase and fill the Thermal Storage Unit with 260,000 gallons 
of Caloria HT-43 heat transfer fluid as specified in Appendix-4. 

1.1.20. Furnishing and installing all building wall flashings for pipe 
penetrations including installation of piping, flashings, building insulation 
caulking and seal of penetration as shown on the architectural drawings. 

1.1.21. Furnishing and installing insulation for receiver piping above 
the 15th level and receiver module upper manifold area. 

1.1.22. Finish painting of the preheater and boiler modules and prime and 
finish painting of the module interface of the core structure as specified in 
Appendix 1. 

1.1.23. Furnish and install temporary piping for chemical cleaning, 
velocity flush and steam blowing. 

1.2 Work Not Included. The following items of work related to the work 
hereunder, will be performed by others: 

1.2.1. Establishing horizontal and vertical control points for the 
Contractor's reference. 

1.2.2. Sampling and testing of soils, and determining in-place compacted 
densities. 

1.2 .3. Constructing equipment foundati ans. 

TI-2 
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1.2.4. Erecting Receiver Tower, excluding Receiver Tower Electronics Room. 

1.2.5. Erecting the buildings and pipe rack structure involved in work 
under this Contract. 

1.2.6. Furnishing, delivering and installing permanent electrical work 
external to the equipment installed hereunder. 

1.2.7. Furnishing, delivering and installing insulation and lagging 
materials for piping and equipment. 

1.2.8. Receiving, unloading and storing Government-furnished equipment 
received at the construction site prior to Contractor's mobilization. 

1.2.9. Field finish painting of work installed under this Contract other 
than as specified in 1.1.22. 

1.2.10. Area dust control. 

1.2.11. Systems start-up and test. 

TI-3 
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The following Supplements, located in Vol. II, are furnished with, and unless 
otherwise noted, form a part of these Specifications: 

2.1. Drawings. Those Drawings listed in APPENDIX 2, DRAWING LIST. 

2.2. Engineering Standards. Stearns-Roger Engineering Standards as 
follows: 

Standard No. Date 

JF16 .02 .02 10/12/79 
JF16 .02 .02-1 3/27 /79 
JD40.4.10 11/3/78 
J040.4.ll 12/18/78 
JF40.4.16 3/12/79 
J040.4.14 3/8/79 
JCl0.22.14.1 11/18/74 

JCl0.80 12/1/79 

JClO .15 .01.l 4/12/78 

JCl0.15.01.2 7/22/76 

JClO .15 .02 10/28/75 

JClO .15 .03 9/16/74 
JCl0.15.04 10/28/75 
JClO .15 .05 9/16/74 
JCl0.15.06 10/28/75 
JCl0.15.08 9/16/74 

JClO .15 .09 9/16/74 

JCl0.15.10 9/16/74 
JCl0.15.12 2/17 /76 
JClO .15 .15 2/17/76 
JCl0.15.23 2/17/76 

EJ14.31.1 3/6/70 
El(DOE 40P700-28S) 12/17/79 
FJ60.60, Documentation Requirements, 

Title 

NEMA Frame Induction Motors 
Motor Data Sheets 
Horizontal Centrifugal Pumps 
Vertical Centrifugal Pumps 
Vertical Sump Pump 
Rotary Pumps 
General Machinery Vibration 

Severity Chart 
Special Instructions for Painting 

and Finishing HVAC Equipment, 
3 pages 

Reconmended Sheet Metal Gages and 
Construction for Rectangular Duct 

Recommended Sheet Metal Gages and 
Construction for Round Ducts 

Typical Duct Connections Cross 
Joints, 2 pages. 

Longitudinal Seams, 2 pages 
Elbows, 2 pages 
Vaned Elbows, 2 pages 
Tapers and Offsets, 2 pages 
Register and Grille Connections, 

2 pages 
Multiple Fan Unit Discharge 

Connections 
Flexible Duct Connections, 2 pages 
Access Doors and Ducts, 3 pages 
Hangers for Ducts, 7 pages 
Acoustical Treatment - Duct 

Lining, 2 pages 
Welding Symbols 
Piping Material Specification 

dated 7/16/79, l page. 

TI-4 
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Construction Test Check List, Form C-21700, dated 10/19/79, 1 page. 

2.3. Construction Schedule, to be provided by the Construction Manager. 

2.4. Appendices as follows: 

Appendix 1, GOVERNMENT-FURNISHED EQUIPMENT 
Appendix 2, DRAWING LIST 
Appendix 3, INSTRUMENT INDEX (PSS) 
Appendix 4, CONTRACTOR FURNISHED EQUIPMENT 
Appendix 5, DETAILED SPECIFICATION FOR FIRE PROTECTION SYSTEMS 
Appendix 6, DRAWINGS ANO DATA FOR GOVERNMENT FURNISHED EQUIPMENT 
Appendix 7, BID DATA SECTION 

TI-5 
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3.1. The codes, standards and publications of the following organizations 
fonn a part of these Specifications to the extent indicated by the references 
thereto: 

ACI - American Concrete Institute 
AFBMA - Anti-Friction Bearing Manufacturer's Association 
AISC - American Institute of Steel Construction 
AISI - American Iron and Steel Institute 
AMCA - Air Moving and Conditioning Association 
ANSI - American National Standards Institute 
ARI - Air Conditioning and Refrigeration Institute 
ASHRAE - American Society of Heating, Refrigeration, and Air Conditioning 

Engineers 
ASME - American Society of Mechanical Engineers 
ASTM - American Society for Testing and Materials 
AWS - American Welding Society 
AWWA - American Water Works Association 
FM - Factory Mutual Engineering Corporation 
IEEE - Institute of Electrical and Electronics Engineers 
IPCEA - Insulated Power Cable Engineers Association 
MSS - Manufacturer's Standardization Society of the Valve and Fittings 

Industry 
NBS - National Bureau of Standards, U.S. Dept. of Commerce 
NEC - National Electrical Code 
NEMA - National Electrical Manufacturer's Association 
NESC - National Electrical Safety Code 
NFPA - National Fire Protection Association 
OSHA - Occupational Safety and Health Act of 1970 as Amended 
PFI - Pipe Fabrication Institute 
SMACNA - Sheet Metal and Air Conditioning Contractors National Association 
SSPC - Steel Structures Painting Council 
use - Uniform Building Code. 
UL - UnderNriters' Laboratories, Inc. 

Federal, State, County or Municipal Codes, Laws and Ordinances of the 
place of installation. 

3.2. Should a conflict be found to exist between the listed codes and 
standards and this Specification, the conflict shall be submitted to the 
Construction Manager for resolution • 
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Prior to fabrication or delivery to the jobsite of the equipment, devices and 
materials to be installed under this Contract, the Contractor shall submit to 
the Construction Manager for review and conunent, the drawings and descriptive 
data called for in the various Articles of this Section 4. Drawings and data 
submittal shall be in accordance with Article GC.14 of Section 3, GENERAL 
CONDITIONS, Engineering Standard FJ60.60 attached and Appendix 7, Bid Data, 
attached. 
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This Article sets forth general requirements applicable to the work to be 
performed under this Contract. The requirements in this Article 5.0 are in 
addition to specific requirements specified in other Articles of Section 4 of 
these documents. 

S • 1. General • 

5.1.1. The Drawings indicate the extent and general arrangement of the 
systems and equipment and the extent of the Contractor's scope of work. All 
Contractor-furnished items shall be coordinated to provide complete and 
properly functioning systems. Equipment, ductwork and piping shall fit into 
the spaces allotted and shall allow adequate and acceptable clearances for 
access, servicing and maintenance. 

5.1.2. Any work for which procedures are not specified, or any deviations 
from the specified procedures which may be permitted by the Construction 
Manager, shall conform to best trade practices and shall produce an acceptable 
end result. 

5.1.3. Manufacturer's names, trade names, and model numbers specified 
herein are used for facilitating description and establishing a standard of 
quality, required design characteristics, size, and required physical 
characteristics. Such designations are not intended to be restrictive other 
than above. All references to manufacturer and trade names shall be assumed 
to be fo 11 owed by the words II or Contracting Officer-approved equa 1 • 11 

5.1.4. The Contractor may offer such changes in design which would, in 
his opinion, facilitate the work or improve its reliability. Such proposals 
of modi fi cation or sub sti tuti on sha 11 be made in writing for the Contracting 
Officer's consideration, whose decision shall be final. Proposal of 
modification or substitution shall include detail drawings showing 
arrangements and revisions to the Drawings necessary to incorporate the 
proposed modification. In all cases of approved substitution or modification, 
full responsibility for incorporating such substitution or modification 
including accommodation of any additional equipment nozzle loading as well as 
providing all necessary additional fittings, bolts, gaskets, in-line pipe 
components and pipe supports in a manner consistent with the requirements of 
this Contract, shall be the full responsibility of the Contractor, and shall 
be accomplished without additional compensation. The foregoing shall apply 
only to Contractor-furnished materials and equipment, and shall not apply to 
Government-furnished equipment. 

5.1.5. Component features and design parameters specified herein are 
minimum requirements. If the design of the manufacturer of an item of 
Contractor-furnished equipment dictates that these minimum requirements should 
be exceeded to meet specified performance guarantees and to provide safe 
reliable operating units, it shall be the Contractor's responsibility to 
furnish all material and/or equipment above and beyond the specified minimum 
requirements, without additional compensation. 
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5.1.6. The Contractor shall hold a valid ASME Certificate of 
Authorization, shall establish a quality control system in accordance with the 
ASME Boiler and Pressure Vessel Code, Section I, and shall submit evidence of 
such to the Construction Manager. The Contractor shall submit the name of 
their authorized inspection agency that will be verifying code work. The 
Construction Manager shall have the right to audit and monitor the quality 
control system. 

5.1.7. The Contractor shall at all times provide the Construction Manager 
unrestricted access to the Contractor's facilities and to the work in progress 
for purposes of observing procedures and inspecting materials and work for 
this Contract. 

5.2. Design and Construction. All materials and equipment furnished under 
this Contract shall be des;gned for the fluids and gases to be handled, all 
applicable service conditions as specified elsewhere in this Specification, 
and the following environmental conditions: 

5.2.1. Plant elevation above mean sea level: 1940 feet 

5.2.2. Barometric pressure: 13.67 psia (27.83 inches mercury). 

5.2.3. Outdoor ambient temperature range: 9 degrees F to 117 degrees F. 

5.2.4. Seismic Zone: The plant is located in Uniform Building Code 
Seismic Zone 3. Equipment shall be designed and supported to withstand 
1 ateral seismic forces generated by a ground acceleration of 0.25 g. 

5.3. Noise Emission. 

5.3.1. The Owner is obligated to comply with the laws of the State of 
California and the Federal Government as to permissible noise exposures to 
personnel within the plant area and maximum permissible noise levels at the 
site boundaries. Accordingly, noise emission data will be required for 
certain pieces of Contractor-furnished equipment, excluding electric motors. 

5.3.2. The maximum permissible equivalent A-rated sound level is 90 dBA, 
based on a free field measured from a distance of 5 feet and in accordance 
with AMCA Bulletins 300 and 303. 

5.3.3. A calibrated Model 308 vibration meter, as manufactured by 
International Research and Development Corporation or Construction 
Manager-approved equal, shall be used in measuring the noise level. 

5.4. Vibration. Rotating mechanical equipment and motors shall be factory 
balanced statically and dynamically. Vibration values of self-excited 
vibration velocity shall be less than 0.10 inches per second when measured 
with a vibration meter on the frame of the unit in the vertical, horizontal 
and axial directions. The vibration meter shall be a calibrated Model 308, as 
manufactured by International Research and Development Corporation, or a 
Construction Manager-approved equal. 
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5.5. 1. Each piece of Contractor-furnished equipment shall bear a 
nonferrous metal nameplate with all pertinent infonnation legibly inscribed 
thereon. Each nameplate shall be pennanently attached in a conspicuous place 
on its piece of equipment. Each nameplate shall include model number, serial 
number and Owner•s Contract Number. The nameplate shall be fully visible on 
the equipment when the equipment is operating. 

5.5.2. In addition to the foregoing, each piece of equipment shall be 
identified with a pennanently attached nonferrous metal tag stamped with its 
identifying unit or Tag No. as specified herein. 

5.5.3. The Contractor shall require his equipment suppliers to comply 
with the foregoing equipment identification procedures. 

5.6. Special Requirements. 

5.6.1. Special Tools and Devices. Any special tools or aevices required 
for operation, maintenance or aismantling of any item of equipment furnished 
under this Contract shall be furnished and delivered with the equipment. Such 
items shall be in new and unused condition in a separate container for each 
item of equipment, with each container clearly identified as to the equipment 
to which the special tools or devices are applicable. 

5.6.2. Special MarkinR Requirements. For special marking of Incoloy 800 
material refer to Paragrap 18.3.3. 

4 

4 

5.6.3. Special Handling. Incoloy 800 materials are subject to 4 
contamination by low melting metals such as cadmium, zinc, copper, tin, lead, 
etc. The Contractor shall take precautions to avoid contact with these low 
melting metals during handling, storage and erection. 

5.7. Guarantees. 

5.7.l. For each item of Contractor-furnished equipment, the Contractor 
shall obtain and furnish the equipment manufacturer's guarantee that the 
equipment furnished conforms to the requirements set forth and to the 
specified Codes, Standards and Regulations, and certification that all 
specified shop tests have been satisfactorily completed. 

5.7.2. The foregoing shall not be construed in any way to limit or negate 
any other standard guarantee or portion thereof which may provide a more 
comprehensive guarantee than those required under this Contract. 

5.8. Temporary Removal of Installed Work. 

5.8. 1. During the course of his work, the Contractor may find it 
necessary or advantageous to remove and reinstall or replace certain floor 
grating or other items which have previously been installed by others. Prior 
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to the removal of any such work, the Contractor shall schedule and program the 
work in a manner acceptable to the Construction Manager. 

5.8.2. Permission to remove any installed component or item shall not in 
any way relieve the Contractor of full responsibility for the safe and proper 
performance of his work, or for the protection of life and property. Any 
installed component or item temporarily removed by the Contractor shall not be 
done in such manner as to impede the ability of other Contractors in the area 
to perform their work in a safe and proper manner. Where and as necessary for 
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safety or weather protection, the Contractor shall provide and maintain 
acceptable temporary protective devices such as guard rails, barricades, 
walkways, shores, braces, tarpaulins, flags, lights, etc., until the removed 
items have been replaced to provide "as was 1

' conditions to the full 
satisfaction of the Construction Manager. 

5.8.3. All costs of removing and reinstalling or replacing building or 
other components to permit or expedite the work of the Contractor shall be 
considered to be within the scope of this Contract and shall be performed by the Contractor and at the Contractor 1 s expense. 

5.9. Definitions. The following definitions define the meaning of the 
indicated terms wherever used in the various Articles of this Section 4: 

5.9.1. Designing: Determining the quantity, size and quality of 
components in accordance with good engineering practice, the specified Code(s) 
and as further specified· herein. 

5.9.2. Furnishing: Performing material take-off, purchase, and delivery 
of materials and equ;pment to the construction site. 

5.9.3. Receiving: Assisting the Construction Manager in inspecting and 
documenting the delivered condition of Government-furnished equipment, and 
inspecting and documenting the delivered condition of Contractor-furnished 
equipment. 

5.9.4. Unloadin9: Removing the equipment and materials from the shipping 
conveyance in a timely manner so as to avoid demurrage and in such a manner as 
to avoid damage to the equipment. 

5.9.5. Storing: Transporting the equipment and materials from the 
unloading point to a designated storage area, placing into storage, and 
maintaining in storage in accordance with the manufacturer's recommendations. 

5.9.6. Erecting/Installing: Removing equipment and materials from 
storage, or d1rect1y from transport, to point of installation; setting in 
place, assembling, adjusting, aligning, grouting in place, cleaning, 
lubricating and protecting in accordance with the manufacturer's 
recommendations and coordinate erecting/installing through the Construction 
Manager. 

5.9.7. Inspecting: Performing inspection and repair and/or assisting the 
Construction Manager, Owner, SFDI, and manufacturer's representative in 
inspecting and repairing the equipment to ensure that it is ready for 
operation. 

5.9.8. Testing: Performing pressure testing and other tests in 
accordance with the applicable Codes, manufacturer's instructions, and 
instructions specified herein. Performing any other tests normally required 
by the equipment manufacturer. 
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6.1.1.1. This Section describes the specific requirements for the Piping 
Work to be performed by the Contractor. The requirements in this Article are 
in addition to those requirements specified in Article 5.0, GENERAL 
REQUIREMENTS. The supplements which are applicable to the Piping Work are 
listed in Article 2.0, SUPPLEMENTS, attached hereto. 

6.1.1.2. All pipelines shall be installed by this Contractor complete, 
including the "in-line" accessories, valves and specialties, as shown on the 
Contract Drawings and as specified herein. 

6.1.1.3. Any work for which procedures are not specified, or any 
deviations from the specified procedures which may be permitted by the 
Construction Manager, shall conform to best trade practices and shall produce 
an acceptable end result.. When completed, the work shall be of uniformly neat 
and workmanlike appearance with finished surfaces. 

6.1.1.4. If field welding of attachments is required to piping, the 
welding shall be performed in accordance with the applicable code and welding procedures approved by the Construction Manager. 

6.1.2. Materials and Equipment Furnished, Erected and/or Installed b~ the 
Contractor. In general the Contractor shall furnish, deliver, install an 
test the following materials, equipment and work: (This list is not intended 
to be all inclusive, but is provided as an indication of the overall scope of 
work under this Contract. The Contractor shall do all Material Take-Offs and 
shall furnish and install all equipment and materials not furnished by the 
Government as shown on the drawings and as specified herein.) 

6.1.2.1. All above ground 2 inch and smaller piping, tubing, flex hoses, 
valves, fittings, flanges, bolts, gaskets, and in-line items such as traps, 
strainers, and flow restriction orifices. The Contractor shall prepare 
isometric drawings for all 2-inch and smaller above ground piping. 

6.1.2.2. All non-primary (secondary) pipe and the fabrication thereof as 
shown on the Contract Drawings, fittings, flanges, bolts, gaskets, and 
valves. Non-primary piping is defined as all above ground piping except the primary piping as defined in APPENDIX 1, GOVERNMENT FURNISHED EQUIPMENT. 

6.1.2.3. All underground and embedded piping as shown on the PS Series 
Drawings and as specified herein. 

6.1.2.4. The following additional valves and specialty items as shown on 
the drawings and/or specified in this Specification. 

(1) Safety relief valves 

(2) General service valves 
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(3) Rubber expansion joints with thrust control devices 

(4) Metal expansion joints with thrust control devices 

(5) Permanent and temporary strainers 

(6) Steam traps 

(7) Flexible hoses 

(8) Restriction orifices 

(9) Vacuum breakers 

(10) Airhose bibb connectors 

(11) Auxiliary Steam System desuperheater 

(12) Steam dump desuperheater 

(13) Service water stations 

C-21700 
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6.1.2.5. The prime painting and touch-up of all noninsulated piping and 
any structural steel furnished and installed by this Contract, also the 
touch-up of other Contractor's work damaged by this Contract. 

6.1.2.6. All equipment and components, specified with tag numbers and 
procured by the Contractor, shall be furnished with the appropriate tag number 
attached to the item in a conspicuous place. 

6.1.2.7. Pipe hangers and supports required to support all non-primary 
(secondary) piping furnished by the Contractor as further specified in Article 
7.0, HANGERS ANO SUPPORTS. 

6.1.2.a. All earthwork, excavating, trenching, compacting of structural 
fill, fill, pipe bedding, pipe bedding material, drain material, filter 
material and the backfilling of all piping trenches as required for the 
complete installation of each piping system. Earthwork is further defined in 
Article 12.0, EARTHWORK. 

6.1.2.9. All concrete work required to complete the underground piping 
including thrust block and fire hose house foundations. 

6.1.2.10. All consumable items required to perform the work specified 
herein including, but not limited to, lubricants, packing materials, gaskets, 
welding rod, weld rings (if specified) and joint compounds. 

6.1.2.11. Furnishing and installing nuts required to support insulation 
on all piping. 

6.1.2.12. Furnishing and installing all piping system vents and drains 
including valves. 
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6. 1.2.13. The Contractor shall furnish, inventory and store one (1) 
complete spare set of all gaskets, packings and/or seal devices for each valve 
in a separate container identified with the valve tag number. Spare parts 
shall be containerized for long term indoor storage. 

6. 1.3. Government-Furnishea Items for Erection and/or Inst a 11 at ion by 2 
Contractor. The Contractor shall erect and/or install the following 
Government furnished materials located within the syst2ms defined herein as 
shown on the Drawings, and as specified as part of the work of this Contract: 

6. 1.3.1. The piping materials and hangers required for the primary piping 
systems as shown on the drawings and as specified in APPENDIX l 
GOVERNMENT-FURNISHED EQUIPMENT. This primary piping will be shop fabricated 
by others to the maximum practical extent. 

6. 1.3.2. Piping, hangers-and in-line specialty items furnished and/or 
integral with the Government-furnished equipment. 

6.1.3.3. Control Valves. 

6.1.3.4. Pressure Seal Valves: 

6. 1.3.5. Furnish and install ceramic fiber insulation having an integral 
aluminum cover for receiver piping above the 15th level. Furnish and install 
ceramic fiber insulation on the upper and lower manifold area of 24 receiver 
module assemblies. Type of material, method of fastening, specific location 
and other specific requirements shall be as defined in Appendix 1. 

6. 1.3.6. Painting of uninsulated piping above the 15th level as specified 
in Appendix 1. 

6.1.3.7. Identification of piping above the 15th level as specified in 
Appendix l. 

6.1.4. Work Furnished by Others. The following work will be performed by 
others: 

6.1.4.1. Installation of all piping and equipment inside the EPGS area 
with the exception of main steam, admission steam, admission steam crossover, 4 
admission steam PSV header, steam dump line, feedwater and admission feed 4 
water as shown on the Drawings. 

6.1.4.2. Drain piping beneath the TSS equipment Heat Exchanger Area to 
the waste oil sump and oil water separator. This piping includes area drains 
as well as the hot oil PSV piping. 

6.1.4.3. Insulation and lagging of all piping, vessels, tanks, and 
process equipment. 
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6.1.5. Layout of Work. The Contractor shall, before co11111encing his 
fabrication, carefully investigate structural conditions, equipment locations 
and orientation, equipment connections, horizontal and vertical controls and 
any other conditions affecting the piping work and shall plan his work 
accordingly. · 
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6.2.1. General.· The materials used for each piping system shall be new 
and of first quality and shall be free of all defects which would affect 
perfonnance or service life of the system. 

6.2.2. Piping. 

6.2.2.1. Each pipeline specified on the P and ID 1 s physical and line 
schedule drawings has a 3-letter designation. An example defining the 
3-letter pipeline designation is shown on Drawing XL-22934, Sheet Pl-1 Symbols 
& Nomenclature. 

6.2.2.2. The Piping Material Specification sheet corresponding to the 
3-letter designation establishes the requirements for pipe, valves, fittings, 
flanges, bolts and gaskets. The Pipe Material Specification sheets are 
included in Specification No. El for Piping Materials attached as a supplement 
hereto. Any deviations from the Piping Material Specification sheets are shown on the drawings. 

6.2.3~ Valves. Valves designated on the applicable Valve List to be 
furnished under this Contract shall be furnished in accordance with the 
applicable Valve Specification sheet included in Specification No. El and 
shall be manufactured by one of the recommended valve manufacturers. Safety 
relief valves are specified below: 

6.2.3.1. Safety Relief Valves. Safety relief valves shall be furnished 
in accordance with the following requirements and the SAFETY RELIEF VALVE DATA 
SHEETS contained herein under Drawing No. 40P70011I, Sheet P26-7. The safety 
relief valves are sized by the SFDI to facilitate location and establish pipe routing. 

6.2.3.1.1. Design and Construction. 

6.2.3.1.1.1. All valves shall be factory set at the pressure specified on 
the Relief Valve Data Sheets, be capable of smooth unloading and accurate 
operation within the specified pressure ranges, and shall have 100 percent 
reset capability after operation. 

6.,.3.1.1.2. Each Safety Relief Valve and its accessories shall be in 
accordance with this Specification, the Safety Relief Valve Data Sheets, and 
all other supplements attached hereto. 

6.2.3.1.1.3. Gags are not required on sentinel relief valves. All other 
relief valves, unless othentise' stated on the Relief Valve Data Sheets, shall 
be designed to allow the use of the gags. Gags, when specified on the Relief 
Valve Data Sheets, shall be furnished with the applicable safety valve. 

6.2.3.1.1.4. Safety relief valves shall be as manufactured by Farris, 
Atwood-Morill, Consolidated, Lonergan or SFDI-approved equal. 
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6.2.3.1.2. Service Conditions. Valves specified for back pressures other 
than atmospheric pressure shall be bellows type to eliminate the effect of 
backpressure on set point. 

6.2.3.1.3. Materials. 

6.2.3.1.3.1. Body and Bonnet Materials. 

Carbon steel shall be ASTM A216, Grade WCB or ASTM A105, carbon steel. 

Cast iron shall be ASTM Al26, Class B cast iron. 

Bronze shall be ASTM 862 Bronze. 

Stainless steel shall be AISI Type 304 stainless steel or equal. 

6.2.3.1.3.2. Trim Material. 

Bronze shall be ASTM B62 Bronze. 

Stainless steel shall be AISI Type 304 stainless steel or equal. 

6.2.3.2. General Service Valves. Valves shall be furnished in accordance 
with the valve list Drawing No. 40P7006I, Sheet P26-2 attached hereto, and the 
Valve Specification Sheets unless otherwise specified. 

6.2.3.3. Shop Construction and Tests. Shop construction shall include: 

(1) The fabricating, welding, machining, fitting, inspecting and checking 
of all valve components by the Manufacturer. 

(2) Complete assembly of all valve components and shop testing as 
specified herein. 

6.2.4. Ex~ansion Joints. Expansion joints shall be furnished in 
accordance wit the expansion joint lists Drawing No. 40P70010I, Sheet P26-6 
attached hereto, and the following requirements: 

6.2.4.1. Rubber Expansion Joints. 

6.2.4.1.1. Inner Tube. The protective leakproof inner tube or lining 
shall be made of natural or synthetic rubber and shall extend through bore and 
over the face of the flange to the outside edges of the flanges. In no case 
shall the inner diameter of the inner tube be less than the inside diameter of 
the connecting pipe. 

6.2.4.1.2. Carcass. The carcass fabric shall be high quality woven 
cotton duck. All fabric plies shall be impregnated with age-resistant rubber 
or synthetic compounds, laminated into a unit and reinforced with heavy duty, 
solid anti-migration metal rings. The plies shall be welded into a strong, 
tough body under heat and pressure of vulcanization. 
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6.2.4.1.3. Cover. The exterior surface or cover of rubber expansion 
joints shall be formed from natural or synthetic rubber, compounded to 
withstand dry heat. Joints specified for outdoor installations shall have 
neoprene covering. 

6.2.4.1.4. Flanges. Expansion joints shall be furnished with integral 
flat face flanges of fabric-reinforced rubber. Flange diameter and drilling 
shall conform to ANSI Bl6.l. Bolt holes shall straddle centerline. 

6.2.4.1.5. Split Retainin~ Rings. Split retaining rings shall be 
furnished with each expansion Joint. Rings shall be of flat-rolled steel, 

. split, beveled, galvanized and drilled in accordance with ANSI Bl6.l. 

6.2.4.1.6. Bolt Holes. Bolt holes shall be thoroughly coated with 
self-vulcanizing rubber at the factory to seal them against absorption and 
wicking of moisture and oils. 

6.2.4.1.7. Control Units. Control units complete with bolts, plates, 
washers and nuts shall be furnished. Each plate shall be drilled with three 
holes; two for bolting to the flange, the third for passage of the stretcher 
bolt. Rubber washers, backed with metal washers shall be placed under the 
head of the bolt and under the nut. The design and number of control units 
per joint shall be as recommended by the manufacturer. Control units shall be 
provided with inner nuts to prevent overcompression. 

6.2.4.1.8. Arches. Arches shall not be filled. 

6.2.4.1.9. Recommended Manufacturers. Rubber expansion joints shall be 
as manufactured by one of the following, or SFDI-approved equal: 

Garlock 
Goodall Rubber Co. 
Holz Rubber Co. 
Uniroyal 

6.2.4.2. Metal Expansion Joints. 

6.2.4.2.1. Bellows. Bellows shall be of Type 304 or 321 stainless 
steel. All expansion Joints shall be furnished with Type 304 or 321 stainless 
steel internal sleeves or liners installed in the bellows. 

6.2.4.2.2. End Connections. The expansion joints shall be furnished with 
ASTM Al05 forged carbon steel flanges. Flanges shall be raised face with 
diameter and drilling conforming to ANSI Bl6.5, Class 150 unless specified 
otherwise. 

6.2.4.2.3. Control Units. Control units complete with bolts, plates, 
washers and nuts shall be furnished. The design and number of control units 
per joint shall be as recommended by the manufacturer. 
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6.2.4.2.4. Recommended Manufacturers. Metal expansion joints shall be as 
manufactured by one of the fo11ow,ng, or SFDI-approved equal: 

American Boa Incorporated 
Flexonics 
Pathway Bellows 
Process Engineering Incorporated 
Tempflex 

6.2.5. Strainers and Traps. 

6.2.5.1. Strainers. Temporary and permanent strainers shall be furnished 
in accordance with the Strainer List Drawing No. 40P7008I and 40P7009I, Sheets 
P26-4 and 5. 

6.2.5.l.l. Temporary strainers shall be as manufactured by one of the 
following or SFDI-approved equal: 

Mack Iron Works Company 
Winston Manufacturing Company 
Process Strainers Incorporated 

6.2.5.1.2. Pennanent strainers shall be as manufactured by one of the 
following, or SFDI-approved equal: 

Annstrong 
Hayward Manufacturing Company 
Leslie 
Tate Temco 
Winston Manufacturing Company 
Process Strainers Incorporated 

6.2.5.2. Traps. 

6.2.5.2.1. The traps and drainers shall be of the specified size and 
suitable for the maximum pressure, temperature and flow conditions specified 
in Drawing 40P70012I, Sheet P26-8, TRAP LIST. The traps and drainers shall be 
of the Yarway type, or SFDI-approved equal. 

6.2.5.2.2. All traps and drainers shall be provided with upstream and 
downstream isolation valves. Bypass valves shall be provided when shown on 
the drawings. 

6.2.6. Flexible Hoses. Flexible hoses shall be furnished in accordance 
with the Drawing No. 40P70014I, Sheet P26-10, FLEXIBLE HOSE LIST. 

TI-18 



-

SECTION 4 - IFB 
TECHNICAL INFORMATION (CONTD) 

6.2.7. Restriction Orifices. 

C-21700 
40M7006S 

6.2.7.1. Orifice plates will have stamped on the handle all pertinent. 
information including the identification number and orifice hole size given in 
Restriction Orifice Data Sheets. 

6.2.7.2. The orifices shall be designed, manufactured, rated, and marked 
in accordance with Restriction Orifice Data Sheets shown on Drawing No. 
40P70013I, Sheet P26-9. 

6.2.8. Vacuum Breakers. Vacuum breakers shall be furnished as specified 
on the drawings. 

6.2.9. Airhose Bibb Connectors. Airhose bibb connectors where shown on 
the drawings shall be 3/4-inch threaded coupler bodies, Chicago Pneumatic No. 
C-91857Y, or SFDI-approved equal. 

6.2.10. Desuperheaters. 

6.2.10.1. Two (2) desuperheaters shall be provided, one for the Auxiliary 
Steam System and one for the Condenser Dump Desuperheating Systems. 

6.2.10.2. Design and Construction. 

6.2.10.2.1. Auxiliary Steam Desuperheater. A desuperheater capable of 
reducing the temperature of 82 psia steam from 860 F inlet to 345 F outlet. 
Maximum inlet steam flow shall be 13,354 lb/hr. Minimum inlet steam flow 
shall be 270 lb/hr. Atomizing steam or thermal sleeves shall not be 
required. Desuperheater to be mounted in a 6 inch steam line and shall be 
available for vertical mounting. Body to be ASTM A217WC6 with 4 inch ANSI 
Class 300 steam line flanges and 1 inch ANSI Class 300 water connection 
flange. 

6.2.10.2.2. Condenser Dump System Desuperheater. A steam atomizing 
desuperheater capable of reducing the temperature of 100 psia steam from 863 F 
inlet to 338 F outlet. Maximum inlet steam flow shall be 130,000 lb/hr. 
Minimum inlet steam flow shall be 4000 lb/hr. Desuperheater to be welded in a 
10 inch steam line and shall be available for horizontal mounting. Body to 
have 2-inch NPT water connection and 2-inch NPT atomizing steam connection. 

6.2.10.3. Equi6ment Data. The system design is based on the equipment as 
selected and descried in this paragraph. If other than this equipment is 
purchased by the Contractor it will be his responsibility to meet the 
requirements as stated in 6.2.10.2.1 and 6.2.10.2.2. 
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6.2.10.3.1. Manufacturer 

6.2.10.3.2. Figure No. 

6.2.10.3.3. Materials 

Body 

Mounting Fl ange 

Water Con nee ti on Flange 

6.2.10.3.4. Construction 

Water Inlet Size, inches 

Atomizing Steam Connection Size 

Steam Line Mounting Size, inches 

Overall Length, inches 

Centerline to Face, inches 

Weight, 1 bs 

Pressure Drop, psi 
Water/Steam Pressure Diff., 
Min/Max, psi 

Auxi 1 i arx Steam 

Copes-Vulcan 

V076 

ASTM A217WC6 

By Supplier 
By 

Supppier 

111 -300# FLG 

N/A 

411 -300# FLG 

24-3/8 
By 

Supplier 
By 

Sueplier 

5 

10/10 

Condenser 
Dump 

Graham 

Type SA 

ASTM 
A335, Pl l 

N/A 

N/A 

211 SW 

211 SW 
10-

SCH40 BW 

14-1 /4 11 

l 311 

By 
Supplier 

Ne~li9ible 

0/0 

6.2.11. Service Water Stations. Service water stations where shown on 
the drawings shall be 1-inch threaded coupled bodies, Chicago Pneumatic No. 
C-91857Y, or SFDI approved equal. 

6.3. Shop Fabrication. 

6.3. l. General. 

6.3.1.1. All 2 1/2-inch and larger piping shall be fabricated as required 
by the applicable Piping Material Specification Sheet for each pipeline, and 
as shown on the drawings. All 2-1/2 inch and larger piping and fittings shall 
be shop fabricated to the greatest extent practicable while still maintaining 
units of shippable size. The use of short pieces (less than random lengths) 
of pipe in making up 1 ong runs sha 11 be approved by the SFD I. 
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6.3.1.2. Fabricated assembly linear dimensional tolerances shall be in 
accordance with PFI Standard ES-3 or plus or minus 1/8 inch end-to-end, 
center-to-center, center-to-end, face-to-center, e-tc. 

6.3.1.3. All connections for vents, drains, instruments and small 
connecting piping shall incorporate the branch connections as specified on the 
applicable Piping Material Specification Sheet or as called out on the 
drawings. 

6.3.1.4. All instrumentation connections shall be tagged with a 1 by 2 
inch metal tag and with the appropriate tag number and the connection 
installed in the pipe by the Contractor. 

6.3.1.5. Nuts required for supporting vertical pipe insulation shall be 
attached to the pipe in accordance with Engineering Standard DP30.1 which is 
included in Specification E-1. Care shall be taken by the Contractor to 
ensure these nuts do not interfere with other welded attachments to the piping 
such as hanger lugs. 

6.3.1.6. The Contractor shall at all times make available and provide 
access to all portions of the work and all inspection reports for inspection 
by the Construction Manager. 

6.3.2. Welded Construction. 

6.3.2.1. All welders shall be qualified (with the Construction Manager 
reserving the right to observe) at the Contractor's expense, in accordance 
with the requirements of the code(s) governing the class of work to be done. 
Copies of the qualification papers shall be furnished as tests are perfonned 
in accordance with the FJ60.60 attached hereto. 

6.3.2.2. Piping transitions shall conform to ANSI B31.1 

6.3.2.3. Welding processes and butt weld end preparation requirements are 
specified in the GENERAL NOTES section of Specification No. El for Piping 
Materials. Pipe ends for socket weld joints shall be machine cut and reamed. 

6.3.2.4. Weld rings may be used only when allowed by the applicable 
Piping Material Specification Sheet. The Contractor shall furnish all weld 
rings necessary for both shop and field welds. 

6.3.2.5. All welded attachments to piping specified to be postheat 
treated shall be attached prior to such postheat treatment. 

6.3.2.6. Access holes and plugs shall be provided by the Contractor for 
field welded joints larger than 6 inch nominal pipe size that require field 
radiographic inspection. Access holes and plugs shall be designed and 
fabricated in accordance with PFI Standard ES-16. 
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6.3.2.7. Visual examination of welding operations shall be performed by 
the Contractor's inspectors and shall include examination of bevel details 
prior to welding, examination of surface holes, cracks and other defects 
during welding, and examination for undercuts or other surface defects and 
reinforcement dimensions after welding. Visual examination of all completed 
welds shall be performed and necessary repairs made prior to any postheat 
treatment. Welds shall be visually re-examined after any postheat treatment. 

6.3.2.8. Imperfect welds as defined by ANSI 831.l and ASME Codes are 
unacceptable and shall be repaired. Repaired welds shall then be reinspected 
in accordance with the original requirements. 

6.3.2.9. Any interruption of welding shall be governed by ANSI 831.l and 
PFI-ES-8 as applicable. 

6.3.2.10. All weld rod shall be supplied by the Contractor and stored in 
accordance with the manufacturer's recommendations and code requirement. 
Where there is a conflict, the more restrictive will have precedence. 

6.3.3. Heat Treatment. 

6.3.3.1. Preheat and postheat treatment for welded joints shall conform 
to the applicable qualified welding procedure and the requirements of ANSI 
B31.1. 

6.3.3.2. All attachments shall be preheated, welded and stress relieved 
as required by code. "Temple-stiks" may be used to indicate minimum preheat 
temperature only. Heat treatment shall be full furnace heat treatment, local 
induction or resistance stress relieved. Heat treatment with gas fired local 
heaters will not be permitted. 

6.3.4. Flanged Connection and Construction. 

6.3.4.1. Contact surfaces of pipe flanges shall be concentric in 
accordance with PFI Standard, with the axis of the piping. Flanges and 
flanged fittings shall be accurately machined, shall be drilled true to 
template and shall conform to ANSI 816.5. Flanges shall be installed so that 
bolt holes straddle the horizontal or vertical centerline of the pipe and/or 
equipment. 

6.3.4.2. Flanged joints shall not be made up in the shop, however all 
flanges, bolts, studs, nuts, washers, gaskets, etc., required for makeup of 
flanged joints shall be provided and installed by the Contractor. 

6.3.4.3. PFI Standard ES-3 shall be used for control of flange face 
angularity and rotation tolerances. 

6.3.4.4. Alloy bolt studs shall be properly marked and have finished ends 
for micrometer length measurements in accordance with the requirements 
specified in the GENERAL NOTES section of Specification No. El. 
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6.3.4.5. Tensile loading shall be in accordance with Crane Company 
procedures for "Assembly and Maintenance of Flanged Joints" as specified in 
Crane Catalog No. VC-1900. 

6.3.5. Branch Connections. 

6.3.5.1. Branch connections shall be as specified on the applicable 
Piping Material Specification Sheet and shall comply with ANSI B31.1. 

6.3.5.2. Openings 1-1/2 inches and smaller in pipe shall be drilled. 
Openings larger than 1-1/2 inches shall be made by milling, air arc gouging, 
or flame cutting. If air arc gouging or flame cutting is used, the parent 
metal shall be preheated in accordance with the applicable welding procedure, 
and the hole shall be finished by grinding or other suitable means to assure a 
smooth radius finish. 

6.3.5.3. All threaded attachments shall be cleaned and trued by use of a 
thread tap or die after welding of the attachment to the parent pipe and any 
required postheat treatment has been completed. 

6.3.6. Fittings. 

6.3.6.1. Unless otherwise shown on the drawings, welding elbows shall 
have a radius of one and one-half times the diameter of the pipe and tees 
shall have well-rounded branch outlets. Miter welded bends shall not be used, 
unless shown on the drawings. 

6.3.6.2. Welded branch connections and all special welded fabricated 
fittings shall be carefully fitted and properly reinforced. Cast fittings 
shall not be used. 

6.3.6.3. All connections for pressure instruments shall be finished on 
the internal edge in accordance with Figure No. II-II-5 of the ASME 
Performance Test Code Supplement PTC 19.5-1972. 

6.3.7. Cleaning and Finishing. 

6.3.7.1. All pipe and fittings shall have paint removed from the interior 
surfaces. 

6.3.7.2. Shop fabricated piping shall have all welding icicles, cuttings, 
beads and burrs removed and accessible internal weld surfaces ground smooth. 
Pipe shall then be rapped to loosen dirt, scale, etc., and blown and otherwise 
cleaned inside and outside before shipment, in accordance with PF! Standard 
ES-5. 

6.3.7.3. All butt weld end preparations shall be coated with 
deoxyaluminate in accordance with the manufacturer's recommendations. 
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6.4. Preparation for Shipment, Delivery, and Storage of Material. 

6.4.l. Pipe and Fittings - Protection for Shipment. 

6.4.l.l. For shipment, all pipe materials and fabricated piping 
assemblies shall be adequately blocked, secured and fitted with plywood 
inserts held in place with metal-end closures, tack welded to the pipe such as 
to prevent any damage to the weld end preparation of the pipe and sealed with 
at least three wraps of waterproof tape to ensure against damage such as the 
following: 

(1) Load shifting or humping. 

(2) Damage to machined surfaces and weld end preparations during 
shipping, storage and field handling. 

(3) Entrance of foreign matter during shipment and while in storage at 
the site. 

(4) Climatic conditions encountered enroute as well as the hazards of 
transportation and handling. 

6.4.1.2. Shipping protection shall also be adequate for up to 12 months 
field storage. 

6.4.1.3. Each unit shall be completely drained of liquid prior to 
shipment. 

6.4.1.4. For shipment, each unit shall be disassembled only to such 
extent as may be necessary to facilitate field handling and to prevent damage 
during shipment. Loose components shall be strung on wire and securely 
attached to a bundle or to a major component to prevent their loss. Each 
assembly or component shall be skidded, crated, boxed or otherwise protected 
against damage or loss during shipment, and to facilitate field handling. All 
openings shall be sealed with temporary closures to prevent entry of dust, 
dirt or other foreign matter. 

6.4.1.5. Gasket surfaces and flange faces shall be thoroughly cleanad, 
greased and protected with plywood or masonite covers sealed and bolted tb the 
flange with not less than four bolts. Protect small connections with plastic 
inserts pressed into the connection and sealed with at least three wraps of 
waterproof tape. 

6.4.1.6. Exposed threaded parts shall be greased and protected with 
metallic or other type protection. 

6.4.1.7. Female threaded openings shall be closed with forged steel pipe 
plugs unless otherwise specified. 

6.4.1.8. The Contractor shall submit to the Construction Manager for 
review all documentation as specified in Paragraph 6.7. 
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. 6.4.2.1. Each pipe and fitting shall bear the manufacturer's stamp or 
mark indicating the ASTM or ASME Specification under which the pipe or fitting 
was manufactured. 

6.4.2.2. To facilitate identification and assembly in the field, each 
pipe spool shall be conspicuously marked with clear and legible identifying 
markings showing the following: 

(1) Spool piece number and line number. 

(2) Weight. 

(3) Shop radiography identification numbers. 

(4) Arrows indicating direction of flow. 

6.4.2.3. All bolts, studs, gaskets, etc., required for flanged joints 
shall be assembled, packaged and identified by line pipe size, material and 
pressure class. Spare gaskets shall be separately packaged and tagged as 
spare parts. 

6.4.2.4. The markings shall be done with paint or ink that will not 
smear, fade, peel or otherwise become illegible during transportation, 
handling or storage. Stamping shall be performed with low stress round nose 
steel stamps or other methods approved by the Construction Manager. 

6.5. Field Erection and/or Installation. 

6.5.1. Extent of Work. All pipelines shall be installed by this 
Contractor complete, including the "in line" accessories, valves and 
specialties to the extent shown on the drawings and as specified herein; 
furnishing all bolts, gaskets, etc., necessary for completing connection of 
the piping to the equipment or to piping installed by others, and connection 
thereto, unless specified otherwise-;-

6.5.2. Workmanship. Piping and tubing shall be carefully handled to 
avoid kinks and flat spots, and all flattened or kinked piping and tubing 
shall be removed from the job. All piping and tubing shall be installed in 
accordance with the requirements of the applicable piping material 
Specification, ANSI B31.l, and the additional requirements specified herein. 

6.5.3. Detailed Location. When the drawings neither indicate the general 
routing or provide locational dimensions for a pipeline, the Contractor shall 
establish all dimensions required to install the piping in a proper, neat and 
workmanlike manner. In addition, if the piping penetrates concrete or metal 
floors, masonry or metal walls the Contractor shall cut the necessary 
openings, provide sleeves, flashing, banding, calking and repairs as required, 
at his expense. When installed, the piping shall not create obstructions, 
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shall provide acceptable clearances to building components and other work, 
shall in general be parallel to other piping and building structural members 
and shall be in compliance with'applicable codes and standards as specified 
herein. All pipelines shall be so erected to preserve accurate alignment. 
Care shall be taken in the installation of pipeline runs where drainage is 
required, such that the pipeline slopes down toward the point of drain. 
Piping for vents and drains shall be properly valved and shall terminate in a 
manner precluding injury to personnel or uns:ightly or hazardous 
accumulations. All valves shall be located so that they are accessible for 
operation and maintenance. 

6.5.4. Valves. All valve glands shall be tightened as the pipelines-are 
erected. Additional valve gland packing rings shall be furnished and added by 
the Contractor if necessary to assure proper seal in service. Additional 
packing for each valve shall be identical to that originally installed in the 
valve. 

6.5.5. Connections. 

6.5.5.1. General. 

6.5.5.1.1. Connections to equipment and in-line pipe components shall be 
made in strict accordance with the manufacturer's recommendations. 

6.5.5.1.2. The joining of all pipe ends shall be subject to the 
Construction Manager's approval. The Contractor shall obtain specific 
approval from the Construction Manager prior to assembly when any one of the 
following dimensions are exceeded: 

6.5.5.1.2.1. Internal misalignment of 1/16 inch. 

6.5.5.1.2.2. Linear tolerance of.:!:. 1/8 inch for pipe sizes 10 inches and 
smaller. 

6.5.5.1.2.3. Linear tolerance of.:!:. 3/16 inch for pipe sizes 12 inches 
thru 36 inches. 

6.5.5.2. Threaded Connections. 

6.5.5.2.1. Pipe threads on pipe and fittings shall conform to ANSI B2.1 
for tapered pipe threads. 

6.5.5.2.2. Threaded joints shall have clean machine cut threads and shall 
be made up with a suitable compound, applied to the male threads only. If it 
is necessary to back off a joint after it has once been made up with compound, 
the threads shall be cleaned and new compound applied before remaking the 
joint. 

6.5.5.2.3. Threaded joints which are to be subsequently seal or back 
welded shall be made up dry. 
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6.5.5.3.1. When a flanged joint has been made up and subsequently 
loosened the gasket shall be inspected by the Construction Manager and 
replaced if necessary. Thread lubricant shall be used on bolt threads and for coating gaskets for service temperatures up to 500 F. 

Anti-seize thread compound shall be used on bolt threads and for coating gaskets for service temperatures ranging from 501 to 1050 F. 

6.5.5.3.2. Bolts shall be tightened in accordance with the Crane Company procedures for "Assembly and Maintenance of Flanged Joints" as specified in Crane Catalog No. VC-1900. 

6.5.5.4. Sweated Connections. Tube ends shall be cut square and burrs shall be removed. Both the inside of fittings and the outside of tubing shall 
be well cleaned with steel wool before sweating. Care shall be taken to prevent burning of fittings and tubing when making connections. Solder for sweated joints shall be solid string or wire type, of the composition 
specified. Flux shall be noncorrosive paste type. Cored solder will not be penni tted. 

6.5.6. Connections to Installed Piping. When cutting, or otherwis~ opening installed piping, every possible care shall be taken by the Contractor to prevent or minimize entry of cuttings, slag and other foreign matter into the existing piping, and to thoroughly clean such foreign matter from the 
piping before the opening is closed. Burning of such openings will not be permitted. Adequate support of the existing piping shall be maintained at all 
times, and any required changes or additions to existing piping supports shall 
be provided by the Contractor. 

6.5.7. Fire Protection Main Header Systems. All fire protection piping 
and equipment shall be installed in accordance with Article 8.0, FIRE PROTECTION. 

6.5.8. Temtorary Piping. The Contractor shall as a part of his work, furnish and 1ns all all temporary piping required by his operations, including that for testing and cleaning pennanent piping or other work installed by 
him. When the need for temporary pipeline has been satisfied, that line shall be removed by the Contractor, and any connections to pennanent work that were 
required by the temporary piping shall be plugged, capped or otherwise closed as required by the service. 

6.5.9. Flow Nozzles and Orifices. Flow nozzles and orifices shall be 
installed at the exact locations shown on the drawings. Flow nozzles and orifices shall not be installed by the Contractor without adequate and proper drawings and instructions, nor in any manner not in full and accurate 
compliance with those drawings and instructions. Unless specifically approved by the Construction Manager, all machining of pipe for flow nozzles and 
orifices and all drilling of pipe for the required pressure tap connections shall be done in a suitably equipped machine shop. 
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6.5.10. Temporary Strainers. Temporary strainers shall include the 
furnishing and 1nstallat1on of all flanges, spool pieces, unions or similar items required for a strainer during construction testing. When advised by the Construction Manager, the Contractor shall remove the temporary strainers and install the necessary permanent material such as pipe, fittings, flanges, 
gaskets, bolts, etc. 

6.5.11. Steam Traps. The Contractor shall install a steam trap or 
condensate drainer at the low points in the steam and drain lines as shown on the drawings. 

6.5.12. Cleaning. 

6.5.12.1. Field fabricated piping and tubing shall have all welding 
icicles, cuttings, beads and burrs removed and accessible internal weld 
surfaces ground smooth. Pipe shall then be rapped to loosen dirt, scale, etc., and blown out with air. 

6.5.12.2. Nitrogen, air and chemical lines shall be thoroughly blown clean with air. 

6.5.12.3. Water lines shall be thoroughly flushed clean and completely 
drained. 

6.5.12.4. During the installation of pipe and tube, ends and branch 
connections where the connecting pipe or tube will not be immediately 
installed shall be temporarily sealed and protected, and any sand, mud or other foreign material that inadvertently enters the piping and tubing during further assembly shall be carefully removed. 

6.5.13. Miscellaneous Items. The Contractor shall install all piping, 
high point vents and low point drains and miscellaneous items supplied with 
equipment and necessary for proper operation of this equipment. Unless otherwise instructed by an equipment manufacturer, all equipment piping shall 
be erected and installed as specified herein. 

6.5.14. Equipment Terminals. Piping connections to equipment terminals 
shall not be attached until the equipment has been rough set to its foundation 
or supporting structure. Piping connections to equipment terminals shall at all times be installed and supported in a manner that prevents detrimental 
forces on the equipment and its supports. 

6.6. Inspections and Tests. 

6.6.1. General. 

6.6.1.1. The Contractor shall notify the Construction Manager prior to inspection and test related to the work performed hereunder by manufacturers, shop fabricators and the Contractor in order that the Construction Manager may schedule such representation as they may desire to witness the inspections and 
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tests. A minimum of two (2) weeks notice is required for shop inspections and 
tests and a minimum of twenty-four (24) hours notice is required for field 
inspections and tests. 

6.6.1.2. All pipe and fittings shall be inspected and tested by the 
manufacturer in accordance with the supplementary requirements specified in 
the applicable Piping Material Specification Sheet. 

6.6.1.3. The extent, techniques and acceptance standards for all 
specified inspections and tests of materials and welds (shop & field) shall be 
in accordance with ANSI B31.1 and as further specified herein. 

6.6.1.4. Should the Construction Manager elect not to have a 
representative present during shop and/or field tests, such decision shall in 
no way relieve the Contractor from full responsibility for the quality and 
correctness of the work nor shall anything contained in the above Paragraphs 
in any way void, restrict, or limit the right of the Construction Manager to 
later conduct such tests or rights under any warranty or guarantee. 

6.6.2. Fire Protection System Tests and Approval After Installation. All 
Fire Protection Tests shall be ;n accordance with Article a.a, FIRE PROTECTION. 

6.6.3. Safety Valve Discharge Elbows. 

6.6.3.1. Weld joints on high pressure and/or high tempera~ure safety 
valve discharge elbows shall all be radiographed in accordance with Article 2 
of Section V of the ASME Boiler and Pressure Vessel Code. High pressure shall 
be defined as systems in which the design pressure is equal to or greater than 
600 psig. High temperature shall be defined as all systems in which the 
design temperature is equal to or greater than 750 F. 

6.6.3.2. Should the Construction Manager elect not to have a 
representative present during shop and/or field tests, such decision shall in 
no way relieve the Contractor from full responsibility for the quality and 
correctness o the work nor shall anything contained in the above Paragraphs in 
any way void, restrict, or limit the right of the Construction Manager to 
later conduct such tests or rights under any warranty or guarantee. 

6.6.4. Field Inspections and Tests. 

6.6.4.1. In addition to the inspection requirements of ANSI B31.1, the 
following field welds shall be radiographed: 

6.6.4.1.1. Five (5) percent of all socket welds above 750 F (per system). 

6.6.4.1.2. Five (5) percent of all butt welds (per system) in systems not 
requiring radiography in accordance with ANSI B31.1. 

6.6.4.1.3. The Construction Manager will determine the welds that 
comprise the 5 percent as stated above. 
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6.6.4.2. All water, steam, condensate, oil, gas and air piping and tubing 
shall b~ hydrostatically or pneumatically field tested as specified on the 
Line Schedule Drawings. 

6.6.4.3. When hydrostatic testing is performed, the Contractor shall 
perform all work necessary to vent the air from the system at the highest point in the system. 

6.6.4.4. When pneumatic testing is performed, all joints shall be checked 
with soap suds. In no case shall the air test pressure exceed the maximum 
recommended air test pressure specified in ANSI 831.1. 

6.6.4.5. The Contractor shall maintain the system under test at or above 
a temperature listed in the applicable code. 

6.6.4.6. The Contractor shall install all temporary connections, closures 
and drains and obtain all necessary water from existing sources, as required 
to complete hydrostatic testing. Following satisfactory completion of work 
hereunder, the Contractor shall remove all temporary work and shall leave the 
piping drained and closed. 

6.6.4.7. During the application of test pressure, care shall be taken to 
remove, isolate or otherwise protect all equipment, instruments, gages, safety 
valves, expansion joints and similar items from damage by the test pressure or 
fluid. Also existing pipeline valves which will be used as hydrostatic test 
boundaries shall be checked by the Contractor to assure that the valve 
pressure rating as defined in Specification E-1 is not exceeded. The 
Contractor shall submit to the Construction Manager detailed procedures to be 
used for isolating the above items during tests. 

6.6.4.8. Hydrostatic and pneumatic tests shall be performed in accordance 
with the procedures defined in the applicable code. 

6.6.4.8.1. Upon notification by the Construction Manager and prior to the 
hydrostatic and pneumatic tests, the Contractor shall plug and seal weld 
access holes in accordance with PFI Standard ES-16. 

6.6.4.9. Where the Contractor's work interfaces with underground piping 
previously installed, the hydrostatic test shall include the interface 
connection using the closest shutoff valve of the previously installed pipe to 
complete his test. 

6.6.4.10. Field welded joints shall be coated and wrapped after all leak 
tests and inspections are complete. Coating shall be applied in accordance 
with Engineering Standard SE02.0 as soon as practicable after inspection, 
testing and acceptance of the field weld. 

6.6.4.11. Gravity drain lines shall be leak tested with a minimum 10-foot 
head of water in accordance with the latest edition of the National Plumbing 
Code. Pumped drain lines shall be hydrostatically tested to the design 
pressure listed in the line schedule. 
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6.6.4.12. The Contractor shall provide a qualified welding inspector who 
shall be present during all field weldtng. The Contractor shall submit to the 
Construction Manager, a minimum of thirty (30) days prior to any field 
welding, the name of the welding inspector, the procedures he proposes to use, 
and a listing of the inspector's qualifications. This submittal shall be in 
duplicate and will not be returned to the Contractor. 

6.6.4.13. The Contractor's welding inspector shall document all 
examinations and inspections as outlined in Paragraph 6.3.2.7 of this 
Specification. 

6.7. Documentation. Documentation shall be furnished in accordance with 
Engineering Standard No. FJ60.60 as follows: 

6.7.1. Manufacturer's Drawings and Reports. 

6.7.1.1. Item 1 of Engineering Standard No. FJ60.60 shall include 
manufacturer's equipment outline drawings for each piece of equipment showing 
all necessary dimensions and locations of piping and/or electrical connections. 

6.7.1.2. Item 1 of Engineering Standard No. FJ60.60 shall include weld 
end deta i1 s. 

6.7.2. Shop Fabricator's Drawings. 

6.7.2.1. Item 2A of Engineering Standard No. FJ60.60 shall include spool 
sheet (shop fabrication) drawfngs as specified herein for 2-1/2 inch and 
larger shop fabricated pipe. Spool sheet drawings shall as a minimum indicate 
the following: 

(1) 

(2) 

(3) 

(4) 

( 5) 

(6) 

(7) 

(8) 

(9) 

Locations and identification numbers of all field welds. 

Locations of all shop welds. 

Identification by line number and shop weld number of shop welds that 
have been radiographically examined. 

Piece numbers, line numbers, and weights. 

Weld end preparation details. 

Location of hanger lugs. 

Location of insulation nuts. 

All related details. 

Bills of material. 
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6.7.2.2. Item 28 of Engineering Standard No. FJ60.60 shall include field 
erection drawings as specified herein for 2-1/2 inch and larger shop 
fabricated pipe. 

The Contractor will be provided reproducible copies of the contract drawings 
for the 2-1/2 inch and larger piping. The Contractor shall utilize these 
reproducible drawings to indicate the necessary field erection infonnation as 
described hereinafter and reissue to the Construction Manager. The drawings 
shall indicate the following field erection information: 

(1) Locations and identification numbers of all field welds. 

(2) Piece numbers and line numbers. 

(3) All other related details. 

6.7.2.3. The Contractor shall not prepare erection or spool sheet 
drawings until he receives the Drawings designated "APPROVED FOR CONSTRUCTION." 

6.7.2.4. The Contractor shall not begin fabrication until his erection 
and spool sheet drawings have been returned marked "REVIEWED/NO COMMENTS." 

6.7.2.5. One (1) copy of each erection and spool sheet drawing will be 
returned to the Contractor with comments. 

6.7.2.6. The Contractor shall then revise the erection and spool sheet 
drawings in accordance with comments and reissue two (2) reproducibles and one 
(1) print. 

6.7.2.7. After all fabrication has been completed, the Contractor shall 
show all piping spools on the latest revised drawings. 

6.7.2.8. The Contractor shall be held responsible for all details shown 
on his drawings. The review by others does not relieve the Contractor of this 
responsibility. 

6.7.3. Contractor's Drawings. Item 28 of Engineering Standard No. 
FJ60.60 shall include isometric (erection) drawings for all 2 inch and smaller 
(including heat traced) piping. Isometrics will not be required for 
uninsulated 2 inch and smaller piping which is dimensioned on the drawings. 

The isometric drawings shall as a minimum indicate the following: 

(1) 
(2) 
(3) 
(4) 
( 5) 

Line Number 
Hanger Locations 
Bills of Material 
All related details 
Actual field routing 
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These isometric drawings shall be submitted to the Construction Manager for 
use by other Contractors (insulation, heat tracing, etc.). 

6.7.4. Shop and Field Fabrication Procedures. 

6.7.4.1. Item 3E of Standard No. FJ60.60 shall include the following shop 
and field fabrication procedures for the Construction Manager's review and/or 
conunents: 

(1) Complete and detailed description of the welding procedures. 

(2) Qualification test report(s) for each welding operator. 

(3) Preheat and postheat treatment procedures. 

(4) Radiography, liquid penetrant and magnetic particle examination 
procedures. 

(5) Detailed descrip~ion of quality control procedures including extent 
of inspection. 

6.7.4.2. The Construction Manager's review of the above procedures and 
reports shall in no way relieve the Contractor of the full responsibility for 
satisfactory welding, heat treating, radiographing, examining by liquid 
penetrant or magnetic particle or the proper correction of any defects, or of 
otherwise fulfilling all other requirements of this Specification. 

6.7.5. Shop and Field Reports. 

6.7.5.1. Item 3F of Standard No. FJ60.60 shall include certified reports 
of the following types of fabrication, inspections and/or tests: 

(1) Preheat and postheat treatments for shop welds including postheat 
temperature charts. 

(2) Weld repairs complete with evaluations. 

(3) Evaluations of radiographic films, and liquid penetrant and magnetic 
particle inspections. Radiographic films shall be made available for 
review by the Construction Manager upon request. 

(4) Leak tests performed in the field. Leak test reports shall include 
the following data: 

System description 

Test medium 

Test pressure 
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6.7.5.2. The above reports shall be submitted to the Construction Manager 
upon completion of the heat treatment, weld repair, inspection and/or test. 

6.7.5.3. Item 2 of Standard FJ60.60 shall include the following: 

The Contractor shall provide and maintain a complete set of "as-built" 
drawings for the work within the scope of this Contract. All drawings 
furnished to the Contractor shall be updated as necessary to show current 
as-built conditions. Two complete sets of reproducible as-built drawings, 
current with all changes and corrections through the time the work is 
complete, shall be delivered to the Construction Manager within thirty (30) 
calendar days after acceptance of the work. 
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This Article describes specific requirements for the pipe hanger and support 
work to be performed by the Contractor. The requirements set forth in this 
Article 7.0 are in addition to those requirements specified in Article 5.0, 
GENERAL REQUIREMENTS. 

7.1. General. 

7.1.1. Extent of Work. 

7.1.1.1. Hanger and support work under this Contract shall include 
installation of the Government-furnished primary pipe hangers, supports and 
seismic restraints for 2-1/2 inch and larger piping as shown on Hanger Volumes 
P60-l and -2 and the Rocketdyne Piping Drawings. 

7.1.1.2. Hanger support work shall include fabricating, furnishing and 
installing all secondary pipe hangers and supports for all Contractor
furnished piping. Secondary hanger details will be furnished by the SFDI. 
These hangers shall be shown in Hanger Volumes Pl4-1, -2, -3 & -4 and as shown 
on the Rocketdyne Piping Drawings. 

7.1.1.3. The work hereunder shall also include designing, fabricating, 
furnishing and installing all pipe hangers, supports, restraint assemblies and 
supplementary support steel for all 2 inch and smaller piping not shown on 
P14-3. Typical hangers for 2 inch and smaller piping are also shown in Hanger 
Volume Pl4-3. 

7.1.1.4. The hanger work hereunder shall include furnishing documentation 
as specified hereinafter. 

7.1.2. Drawings. 

7.1.2.1. All primary pipe supports will be designed and fabricated by 
others, and will be delivered to the Contractor at the jobsite. 

7.1.2.2. Design drawings for all secondary pipe supports will be 
furnished to the Contractor, who shall furnish detailed shop drawings and 
furnish and install the hanger assemblies. The SFDI's drawings may be used by 
the Contractor to provide the detailed shop drawings. See APPENDIX 6, 
DRAWINGS AND DATA furnished herewith. 

7.1.2.3. Except as noted on the hanger details, ITT Grinnell figure 
numbers have been utilized in preparation of the hanger details however, 
equivalent products of the following hanger manufacturers shall also be 
considered as SFDI approved equals: 
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Basic Engineers Division of National Valve and Manufacturing Company 

Eleen Metal Products Company 

7.1.2.4. Bidders shall state with their bid whose hanger and support 
components each intends to supply. 

7.1.2.5. Primary pipe hangers will be furnished to the Contractor at the 
jobsite. Pipe support drawings are included herewith for the Contractor's 
reference as to quantity, type, size, weight, etc., of the primary pipe 
hangers. See APPENDIX 6, DRAWINGS AND DATA. 

7.1.3. Definitions. Unless othen1ise specified herein, these definitions 
shall apply to the secondary pipe supports. 

7.1.3.1. Pipe Supports: As used herein, pipe supports shall mean the 
types of secondary hangers, and supports, guides, anchors, or restraints 
including seismic restraints or vibration control devices. Hangers as used 
herein generally refers to suspension devices capable of resisting downward 
acting forces only. Hangers are included in the more general definitions of 
Pipe Supports. 

7.1.3.2. Assembly: As used herein, assembly shall mean the entire 
supporting or restraining device including all the pipe support, bolting, 
supplemental structural steel, clip angles, slide or stationary bases, etc., 
necessary to attach the piping to the structure. The definition is 
independent of the contract scope. 

7.1.3.3. Structure: As used herein, structure shall mean the system of 
primary members of the building or other supporting structure. 

7.1.3.4. Supplemental Structural Steel: As used herein, supplemental 
structural steel shall mean those necessary additional structural members 
which are components of a pipe support assembly as defined above. 

7.2. Design and Construction. 

7 .2.l. General. 

7.2.1.1. It is the intent of this Specification to establish the 
engineering design criteria for complete workable assemblies capable of 
performing as specified herein. 
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7.2.1.2. The equipment to be Contractor-furnished hereunder shall meet or 
exceed the requirements of this Specification and all supplements furnished herewith. Materials shall be new and of first-line quality, and shall be free 
of all defects which would affect performance or service life of the 
equipment, or which would cause unsightly or unworkmanlike appearance. 

7.2.1.3. The hot load for each spring, as it appears on the Pipe Support 
Details, does not include the weights of the lower components. The Contractor shall add the weight of the lower components to the operational (hot) and cold loads shown on the Pipe Support Schedules. All components shall be adequate to support the hydrostatic load specified on the Pipe Support Details. 

7.2.1.4. Pipe supports and accessories to be furnished hereunder shall, 
as a minimum, meet the requirements of Paragraphs 120 and 121 of ANSI Standard 
Code for Pressure Piping, ANSI B31.1. 

7.2.1.5. Component materials shall meet the requirements of ANSI B31.1, 
Paragraph 121.1.2 except that cast and malleable iron components are not acceptable. 

7.2.1.6. The material, design and fabrication criteria to be used in the manufacture of the pipe support assemblies and components shall be in 
accordance with MSS-SP-58. 

7.2.1.7. Supplemental structural steel design shall be in accordance with 
the standards as prescribed by the latest edition of the Manual of Steel 
Construction of the American Institute of Steel Construction. 

7.2.1.8. Welding symbols shall be in accordance with S-R Engineering 
Standard EJ14.37.1. 

7.2.1.9. The hangers and support assemblies shall, where practical, 
incorporate commercially available, load rated and tested component parts. 

7.2.1.10. Pipe and structural steel attachments shall be located such 
that pipe support rods are vertical when the piping system is hot unless otherwise shown. 

7.2.1.11. Hanger components shall be designed to accommodate not less 
than 4 degrees of swing from the vertical without bending or binding the 
hanger rod. 

7.2.1.12. Horizontal travellers or dual directional rollers shall not be 
used. Where pipe movement exceeds 4 degrees of swing, the Contractor shall 
contact the Construction Manager for resolution. 

7.2.1.13. Variable springs and constant support devices weighing in excess of 90 pounds shall be furnished with lifting lugs. 
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7.2.1.14. Supports furnished for service located in a corrosive 
environment shall be constructed or protected such that the environment will 
not corrode or otherwise interfere with their i ntendea function. 

7.2.1.15. Hanger and support components shall be designed to the 
following criteria: 

Excessive heat transmission to the structure shall be avoided. 

Bending stresses in hanger rods and post type supports shall be avoided. 

Support of one pipe from another shall be avoided. 

Rigid and spring type assemblies shall be designed to provide at least 
plus or minus 2 inches of vertical adjustment. Where additional 
adjustment for cold pull is required, it will be so indicated. 

7.2.1.16. Any field welds shown on the detail drawings may be revised to 
shop welds at the Contractor's discretion. 

7.2.2. Flexible Pipe Supports. 

7.2.2.1. Flexible pipe supports shall allow thermal expansion of the 
piping in a normal manner and in no way restrict pipe movement. Variable type 
spring support units used as part of the hanger assemblies shall be of the 
enclosed and guided type and shall conform to MSS-SP-58. In no case shall 
eccentric loading of the spring be permitted. 

7.2.2.2. Variable springs shall be provided with a means of adjusting the 
support through the full load range. 

7.2.2.3. Variable springs shall have at least one (1) position indicator 
on·the side of the spring can for ease in observation and adjustment after 
installation. Each spring assembly shall have hot and cold position 
indicators installed to ensure proper support loading. 

7.2.2.4. Variable springs shall not exceed 25 percent variability between 
hot and cold positions. 

7.2.2.5. Travel stops shall be provided on variable springs for 
hydrostatic testing purposes and shall be installed in the cold position. 
Variable spring travel stops shall be suitably affixed to the assembly by 
cable or chain to prevent loss after removal so that they may be reengaged in 
the event future hydrostatic testing or maintenance is required. 

7.2.2.6. Constant support type hangers shall have a total travel equal to 
or greater than the calculated actual travel plus 20 percent or 2 inches 
whichever is less, but in no case less than actual travel plus 1 inch. Each 
constant support hanger shall have a minimum of plus or minus 10 percent 
calibrated load adjustment feature. 

7.2.2.7. The supporting force of any constant support shall not deviate 
more than 6 percent of the calibrated load throughout its full working range. 
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7.2.2.8. Unless specified otherwise, travel stops shall be provided on 
all constant support devices for hydrostatic test purposes, and shall be 
installed with the device set in the cold position. Travel stops shall be of 
the type that can be engaged at any point through the full working range of 
the support, minimizing field readjustment of supports during future 
hydrostatic test and maintenance procedures. 

7.2.3. Rigid Pipe Supports. 

7.2.3.1. Anchors and guides shall be designed to protect the full 
thickness of insulation. 

7.2.3.2. Riser supports shall be designed so that the load is always 
equalized, and at no time can one side of the support be completely unloaded 
by the riser moving out of plumb. 

7.2.3.3. Rigid riser supports shall be designed to carry an additional 
load in the event of the failure of an adjacent support. 

7.2.3.4. Lateral box guides shall be limited to a maximum clearance of 
1/8-inch. 

7.2.4. Hanger Rods. 

7.2.4.1. Hanger rods shall be solid round section and of material 
suitable for the maximum operating temperature that will be encountered. Rods 
shall have sufficient thread length for full adjustment of springs and 
turnbuckles. 

7.2.4.2. The use of wire, chain, cable, strap iron or rectangular bar in 
substitution for solid round steel rods will not be permitted. 

) 
7.2.4.3. Solid round steel rod shall be used as a tension member only. 

Where tension-compression members are required, suitable strut assemblies 
shall be used. Strut assemblies shall provide for field adjustment. 

7.2.4.4. Rods less than 1/2-inch diameter will not be permitted except 
that rods for 2 inch and smaller piping shall be 3/8-inch diameter in size. 

7.2.4.5. Continuous threaded rods up thru 7/8-inch diameter may be used. 

7~2.4.6. Welded eyerods or weldless eyenuts shall be used for all loads 
over 1000 pounds. 

7.2.5. Pipe Clamps. 

7.2.5.1. Pipe clamps shall be made of sufficiently heavy material and/or 
stiffened to hold the loads, plus an allowance for hydrostatic test loads 
where steam piping is concerned. 
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7.2.5.2. Clamp friction shall not be considered adequate for support of 
risers or restraints parallel to the axis of the pipe where the load exceeds 
1000 pounds. The Contractor shall provide and install shear lugs for this 
purpose. 

7.2.5.3. Rigid riser clamps shall be designed to carry the total 
operating load on either arm in the event of load shift due to pipe and/or 
hanger movement. 

7.2.5.4. Pipe clamp material shall be, as a minimum, equivalent to the 
piping material. For stainless steel piping, the clamps shall be of the same 
stainless material grade as the pipe, or as an alternate, may be lined or 
coated with a material suitable for the loading service. The use of such 
alternates shall be subject to approval by the Construction Manager. 

7.2.5.5. When the operating temperature of the supported pipe exceeds 
750 F, all pipe clamps and welded attachments shall be of suitable alloy 
steel, and of heavy-duty construction. For insulated piping, pipe clamps and 
welded attachments shall be constructed such that support rod attachment 
bolt(s) will be external to the insulation, and the pipe clamps will be rigid 
relative to the pipe and insulation. 

7.2.6. Bolts and Threaded Connections. 

7.2.6.1. Threaded connections shall be designed to avoid having loads 
bear against threads. Where this is not completely avoidable, a maximum limit 
of 33-1/3 percent of the load bearing support length may bear against the 
threads. All bolts and bolt studs shall extend completely through the nut. 

7.3. Supplementary Structural Steel and Attachments. Hangers and 
supports shall normally be attached to adequately sized steel channels, beams 
and columns which are primary members in the building or other supporting 
structure. When this is not possible, such additional structural steel has 
been designed as necessary for the safe and proper attachment of the pipe 
hangers and supports. Supplemental steel shall conform to ASTM A36. Angle 
clip bolt sizes, bolt locations, and weld sizes are shown on Engineering 
Standard EE16.0l.9. Supplemental steel shall be furnished and installed by 
the Contractor. 

7.4. Shop Painting and Protection. After fabrication, all exposed 
ferrous surfaces not excluded from painting, shall have burrs removed, sharp 
edges eased, and be shop prime painted in accordance with Article 16.0, PRIME 
ANO TOUCH-UP PAINTING. 
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7.5.1.1. Hangers and supports for 2-1/2 inch and larger piping shall be 
installed as shown on the Drawings, and as specified herein. 

7.5.1.2. Hangers and supports shall be installed in accordance with the 
manufacturer's instructions. Hangers shall be carefully adjusted to the cold 
position settings during erection. After plant startup, all supports shall be 
checked by the Contractor to confirm that spring load indicators have assumed 
the proper hot load position and that all hangers and supports which do not 
incorporate springs are in correct adjustment. After any required adjustments 
have been made, all threads shall be fully engaged and locked. 

7.5.1.3. Careful attention shall be given to the arrangement.and routing 
of parallel runs of piping and tubing to assure a neat and well planned 
installation and provide accessibility for good housekeeping and maintenance. 

7.5.1.4. Proposed deviation from design and support selection criteria 
shall be submitted to the Construction Manager for review. All approved 
deviations shall be indicated on uAs-builtu drawings. 

7.5.1.5. All pipe hangers and support stands shall be attached to the 
piping and structural supports such that they will be vertical when the piping 
is at normal operating temperature. Insofar as practicable, adjacent hangers 
and supports shall be of the same type and component assembly, with 
corresponding parts set in line and at the same elevation. Where reasonably 
possible, the use of trapeze type hangers shall be avoided. The Contractor 
shall procure and install the dampeners and/or supports subject to the 
Construction Manager's review and approval. 

7.5.2. Attachment. Hangers and supports including supplemental 
structural steel as required shall be attached to steel channels, beams and 
columns which are primary members in the building or other supporting 
structure. Unless specifically required by the drawings, or approved by the 
Construction Manager, welding, torch cutting and burning of existing steel and 
the attachment of hangers and supports to building trusses or secondary 
structural members, such as angles, grating, floor plates and stair stringers 
is prohibited. 

7.5.3. Location. All hangers and supports shall be located and arranged 
so as not to obstruct or otherwise interfere with plant equipment, equipment 
operation and maintenance areas, building and plant area lighting, other 
piping, ducts, raceways, stairways, walkways, platforms, operator headroom and 
other similar items. Hangers and supports shall be located near flanges, 
valves, strainers and similar points of concentrated piping loads, near 
elbows, bends, tees and other points of juncture with branching lines of 
similar size. Hangers and supports shall be spaced in accordance with ANSI 
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B31.1 Paragraph 121.1.4. For piping smaller than one (1) inch nominal pipe 
size, hangers and supports shall be located such that the distance between any 
two of them will not exceed the values shown in the following table: 

Nominal 
Pipe Size, 
Inches 

Up thru 1/2-inch 
3/4-inch 

Support Spacing, Feet 
(For Copper Tubing) 

5 
6 

Support Spacing, Feet 
(For Steel Pipe) 

5 
6 

7.5.4. Level Devices. Each level device shall be supported so as to 
impose no undue stress on either its connecting piping or the vessel to which 
it is attached. 

7.6. Documentation. Documentation shall be furnished in accordance with 
Engineering Standard No. FJ60.60 as follows: 

7.6.1. Item 2A of Standard FJ60.60 shall include detailed shop drawings 
for each hanger for review and/or comment. The shop detail drawings shall 
show the following information for each hanger: 

7.6.1.1. Manufacturer's figure number, type, size, arrangement and weight. 

7.6.1.2. Details of integral pipe attachments required to be furnished by 
the Contractor. 

7.6.1.3. All dimensions needed for installation. 

7.6.1.4. Dimensioned location plan and elevation. 

7.6.1.5. Design loads and movements plus cold load setting. 

7.6.1.6. Complete list of parts referenced· on the drawings. 

7.6.1.7. Description of each piece of material inclucfing cut lengths. 

7.6.1.8. Weld size, type, and location for field welds. 

7.6.1.9. Dimensions shall be in English units of pounds, degrees, inches 
or feet and inches. 

7.6.2. 0 eration and Maintenance Manuals. Item 4 of Standard FJ60.60 
shall include per ormance c aracter st cs an operation, erection, adjustment 
and maintenance instructions for each pipe support for the Construction 
Manager's review and/or comments. 

7.6.3. Installation Instructions. Item 2C of Standard FJ60.60 shall 
include manufacturer's 1nstal lat,on instructions and procedures. 
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This Article covers the requirements applicable to designing, furnishing, 
delivering, unloading, storing, installing, and testing of the fire protection 
equipment and systems forming a part of the work of this Contract. 

8.1. General. 

a.1.1. Scope of Work. 

a.1.1.1. The Contractor shall furnish, deliver, unload, store, remove 
from storage, install and test all materials and equipment necessary to 
provide complete fire protection for the Core Area and outlying structures as 
shown on Drawings 40P7005133148 and 40P7005133247 including, but not limited 
to, the following: 

(1) All underground fire mains complete with all piping, fittings, 
valves, operators, including trench and backfill, and all necessary 
accessories as specified elsewhere herein. 

(2) Twelve (12) standard fire hydrants complete with all necessary 
components including control valves as specified elsewhere herein. 

(3) A total of four (4) fire hydrant hose houses complete with all 
necessary accessories as specified elsewhere herein. 

(4) One (1) foam hose cabinet complete with all accessories specified 
elsewhere herein. 

(5) A total of two (2) monitor nozzles complete with all accessories as 
specified elsewhere herein. 

(6) Three (3) fire department pumper/suction connections complete with 
all accessories as specified elswhere herein. 

a.1.1.2. The Contractor shall also design, furnish, deliver, unload, 
store, remove from storage, install and test all materials and equipment for 
the fire protection systems shown on Drawings 40P7005133148 and 40P7005133247 
as "by FPV" (Fire Protection Vendor) and described in APPENDIX 5, DETAILED 
SPECIFICATION FOR FIRE PROTECTION SYSTEMS. 

8.1.1.2.1. APPENDIX 5, DETAILED SPECIFICATION FOR FIRE PROTECTION SYSTEMS 
is provided for the Contractor 1 s information in securing the required services 
from a certified fire protect:ion vendor and as the detailed description of the 
requirements for these systems. 

a.1.1.2.2. The fire protection systems and components included in. 
Appendix 5, but not limited to, are the following: 

(1) Secondary Fire Pump Building Wet Pipe Sprinkler/Fire Hose System 
complete with piping, hangers, support, fittings, sprinklers, hose 
station and accessories as specified elsewhere herein. 
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(2) Warehouse (BL-703) Building Dry Stand Pipe System complete with 
automatic and manual control valves, piping, hangers, supports, 
fittings, hose stations, wall fire hydrant, pushbutton stations and 
accessories as specified elsewhere herein. 

(3) Semi-automatic Foam Monitor System to protect the TSS equipment 
complete with piping (both above and below ground), hangers, 
supports, nozzles, four (4) monitor nozzles and accessories as 
specified elsewhere herein. 

(4) Automatic Total Flooding Halon 1301 Systems for the Thermal Storage 
Control Buildings (BL-709 and BL-710) and the Electronics Rooms in 
the Receiver Tower. Systems shall consist of all piping, hangers and 
supports, agent storage containers, Halon ·1301 gas plus 100 percent 
reserve, Freon 122 test gas, nozzles, detectors, controls and 
accessories as specified elsewhere herein. 

(5) Warehouse Building (BL-703), Cooling Tower Remote MCC Building, 
Electrical Equipment Building (BL-712) and TSS Pump/Heat Exchanger 
Areas Fire Detection Systems complete with detectors, control panels 
and accessories as specified elsewhere herein. 

(6) Fire extinguishers furnished and installed in accordance with 
Portable Fire Extinguisher Schedule (Table I), included as Appendix A 
of APPENDIX 5, DETAILED SPECIFICATION FOR FIRE PROTECTION SYSTEMS. 

(7) Other equipment and services as specified in APPENDIX 5, DETAILED 
SPECIFICATION FOR FIRE PROTECTION SYSTEMS. 

8.1.2. Definitions. Definitions applicable to various terms used in this 
Article are defined 1n Article 5.0, Paragraph 5.9, "Definitions." 

8.1.3. Documentation. Plans and calculations for fire systems and 
equipment, specified in APPENDIX 5, DETAILED SPECIFICATION FOR FIRE PROTECTION 
SYSTEMS, are required for approval in accordance with Engineering Standard 
FJ60.60. 

8.1.4. Fire Protection Systems Proposal Drawings. Included as part of 
the proposal shall be conceptual drawings of all protection and detection to 
be provided. These drawings shall be on standard 30 inch by 42 inch sheets, 
and shall show valving (from Contractor 1 s interface), general pipe routing, 
monitor nozzle (both water and foam) and detector placement for all systems 
and components furnished. 

8.2 Design and Construction. 

8.2.1. General. 

8.2.1.1. The Contractor shall design, furnish, deliver and install all 
pipe, valves, fittings, pipe hangers and supports, hydrants, fire hose houses, 
nozzles, fire department pumper/suction connections, foam and water monitor 
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nozzles, wall fire hydrants, hose racks, hoses, controls, detectors, local 
alarms, identification tags and labels, concrete foundations and supports, and 
all other accessories required for complete operation of the specified systems. 

8.2.1.2. The Contractor shall design systems for the water supply flow 
and pressure as specified in Paragraph 5.2. of APPENDIX 5. 

8.2.1.3. It shall be the Contractor's responsibility to calculate all 
hydraulic flow and pressure requirements from the fire pumps to all the 
Contractor's system water inlet terminals to determine if the specified water 
supply and pressure is hydraulically adequate for the system's operation and 
to so advise the Construction Manager. Contractor shall submit all 
calculations to the Construction Manager at time of drawing submittal for 
review. Submittal of these calculations to the Construction Manager will in 
no way relieve the Contractor of his responsibilities for complete and proper 
design of the specified fire protection systems. 

8.2.1.4. It shall be the Contractor's responsiblity to design the systems 
so that no interferences exist between the fire protection piping and 
equipment, and systems designed and installed by others. 

8.2.1.s. The design and construction of equipment specified herein is 
clarified by the naming of a specific acceptable manufacturer and model number 
of the equipment and the statement: 11 or SFDI-approved equivalent." Bidder 
shall be required to supply data to support his equipment selection with his 
bid. The Bidder shall show that alternate equipment is of equal design and 
quality or shall supply the specified equipment. A determination that the 
manufacturer and equipment selected by the Bidder is or is not an approved 
equal will be made by the SFDI. 

8.2.1.6. Concrete work (when required) shall be in accordance with 
Article No. 17.3. 

8.2.2. Piping. 

8.2.2.1. All piping, valves and fittings shall conform to the latest 
issue of applicable NFPA Standard for each individual type of system. 

8.2.2.2. National Standard threads shall be used throughout on fire 
department pumper connections, fire hose and associated valves or other 
fittings for the purpose of connecting plant and Barstow Fire Department fire 
protection equipment. 

8.2.2.3. All underground piping shall be comparable to Engineering 
Standard No. SEOO.CQA. 

8.2.2.4. All other piping shall be comparable to Engineering Standard No. 
SEOO.CBO. 
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8.2.2.5.1. All low points in pipelines shall be provided with automatic 
or manual drain valves connected to drain lines when possible, or other 
approved means for complete drainage. 

8.2.2.5.2. All deluge valve and system main and/or auxiliary drains shall 
be provided with the appropriate size valve per NFPA, or manufacturer's 
recommendation. 

8.2.2.5.3. Sight glasses shall be provided on all drain lines where 
discharge cannot be seen. 

8.2.2.5.4. Ultimate discharge points for all drain lines shall be 
coordinated with the Construction Manager during drawing approval submittal. 

8.2.2.5.5. Drain lines discharging to open hub or funnel floor drains 
shall be provided with tight sealing cover plates (1/8-inch thick) should full 
flow installation acceptance tests produce splashing of water on the floor. 

8.2.3. Hangers and Supports. 

8.2.3.1. The Contractor shall provide hangers of the design and shape 
required for the specific installation and location, with all necessary 
supporting members and structures, where none now exist, to properly support 
and accommodate pipe hangers. The Contractor shall provide anchors and 
restraints as required to prevent misalignment or vibration of the piping caused by water hammer or pump pulsations. Pipe hangers, supports, anchors 
and restraints shall be in accordance with the latest issues of applicable 
NFPA Standards with locations subject to the Construction Manager's_ approval. 

8.2.3.2. Attachment of hangers and supports shall be by beam clamps, 
mounting plates, brackets or clips bolted to the support steel. The drilling 
of, or welding to, structural members for attachment of hangers and supports 
shall be subject to prior approval by the Construction Manager. Cutting or 
burning of any structural steel will not be permitted. 

8.2.3.3. Hangers, bolts and supports located outdoors or in a corrosive 
atmosphere shall be galvanized. 

8.2.4. Installation. 

8.2.4.1. When installed, the piping shall not create obstructions, shall 
provide acceptable clearances from other work, and shall, in general, be 
parallel to other piping in accordance with the existing plant piping grid 
system and parallel to the building structural members. 

8.2.4.2. Trenching and backfill shall be in accordance with Article 12.0, 
EARTHWORK. 
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8.2.4.3. Where drainage is required, care shall be taken to slope the 
pipe downward toward the point of drain. 

8.2.4.4. Any completed construction or construction work in progress 
which is not part of the work of this Specification and which is damaged 
during installation shall be repaired, replaced or restored to its original 
condition at no additional expense. All such damaged areas which are repaired 
shall be subject to the Construction Manager's approval. 

8.2.4.5. The Contractor shall coordinate the installation of his material 
with that of other contractors to ensure the required sequence and to 
eliminate delays in the completion of the work. All pipe, valves, fittings 
and other pipeline material delivered to the job shall be stored and protected 
as necessary to prevent damage, and to miminize the entry of foreign matter. 
All piping shall be cleaned and kept clean and free of foreign matter before 
and during erection. This shall include careful removal of dirt, scale, 
welding icicles or beads, cuttings, burrs, etc. Following erection, water 
lines shall be flushed out with water in accordance with infonnation contained 
in attached Fonn No. 85 "Contractor's Material and Test Certificate," to the 
satisfaction of the Construction Manager. 

8.2.4.6. All connections and pipelines shall be installed in a neat and 
workmanlike manner with materials and construction as specified for the 
pipeline to which connection is made. 

8.2.4.7. Any pipelines, fittings, valves, etc., requiring maintenance or 
replacement shall be installed with unions and flanged connections and 
isolating valves to pennit easy removal, whether specifically indicated on the 
drawings or not. 

8.2.4.8. All valve glands shall be tightened as the pipelines are 
erected. Additional valve gland packing rings shall be added to all valve 
glands if necessary to provide a seal and assure tight working conditions 
after valves are placed in service. Packing supplied with all valves shall be 
as required for the design service conditions. 

8.2.4.9. Attachments to concrete shall be of a design acceptable to the 
Construction Manager. 

8.2.4.10. All pipelines with screwed construction shall be made up with 
as few joints as possible. Threads for all screwed fittings shall be American 
Standard Pipe Threads in accordance with ANSI Specification B2.l-1968. 
Screwed joints shall have clean machine-cut threads and shall be made up with 
a piping compound, the threads shall be cleaned and new piping compound 
applied before remaking the joint. 

8.2.4.ll. Flange bolts shall be evenly tightened with wrenches only. 
Hammering or bumping 1s not permitted. In tightening joints, care shall be 
taken to assure unifonn pressure on the gasket and to avoid overstressing the 
bolts or dishing or breaking the flanges. Flanged joints that have been made 
up and broken shall be made with new, unused gaskets supplied by the 
Contractor at no cost. 
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8.2.4.12. Floor and wall sleeves shall be provided by the Contractor, as 
necessary, for the installation for all pipelines, whether or not specifically 
called for on the drawings. The sleeves shall be set and aligned to receive 
pipelines and shall provide a 2-inch minimum annular space between the pipe 
and the sleeve. Pipe sleeves through floors shall extend 4 inches above 
finished floor. The installation of and any damage to existing work resulting 
from installation of sleeves shall be repaired by the Contractor to the 
satisfaction of the Construction Manager and at no additional expense. All 
voids between pipe and sleeve shall be filled with a noncombustible watertight 
material (Silicone RTV Foam) in floor openings and a noncombustible material 
in wall openings. Fire wall penetrations shall be sealed with Silicone RTV 
Foam - Dow Corning 3-6548 Silicone RTV Foam. 

8.2.4.13. Welding of pipe shall be permitted. However, shop or field 2 
shop fabrication shall be perfonned for all pipe under 20 feet in length and 
shall be conducted outside of buildings. Final welding of pipe shall not take 
place inside without first obtaining pennission from the Construction Manager, 
after assurance is made that no combustibles exist in the area, and a fire 
watch outfitted with fire hose and extinguishers will be present. 

8.2.4.13.1. All welding shall be in accordance with ANSI Standard 
831.1-1973 and Supplements where applicable. 

8.2.4.13.2. Welded flanged fittings shall conform to ANSI Standard B16.9 
"Wrought Steel Buttwelding Fittings" and Standard B16.25 "Buttwelding Ends for 
Pipe, Valves, Flanges and Fittings." 

8.2.4.13.3. Welded sections of pipe shall not exceed 20 feet. 

8.2.4.13.4. Piping 2 inch and smaller shall be screwed. 

8.2.4.14. After erection, all galvanized surfaces that are damaged shall 
be touched-up as specified in Article 16.0, PRIME AND TOUCHUP PAINTING. 

8.2.4.15. Flashing, rain-tight hoods and caps shall be provided for all 
pipelines passing through roofs. Flashing or noncombustible seals shall also 
be provided for all pipelines passing through exterior walls. 

8.2.5. Gate Valves. A manual shut-off OS and Y gate valve shall be 4 
provided for each fire hydrant, wet pipe sprinkler system, dry standpipe and 
foam monitor systems. All valves (whether or not supplied by the Contractor) 
not within reach from all floor and platfonn levels shall be provided with 
chain operators. All hydrant control valves shall be provided with 11T11 handle 
operators mounted on 411 diameter post imbedded in concrete as shown on Drawing 
No. 40P7005133247. Gate valves shall ·be in accordance with Engineering 
Standards No. SEOO.CBB, No. SEOO.CBC, and No. SEOO.CQA (El-Piping 
Specification). 

TI-48 



-

-

-

SECTION 4 - IFB 
TECHNICAL INFORMATION (CONTD) 

C-21700 
40M7006S 
Revision No. 4 

8.2.6. Post Indicator Operators. All yard piping sectional control and 4 low point drain valves shall be provided with post indicator (P.I.) 
operators. Such operators shall be in accordance with Engineering Standard 
No. SEOO.CQA (El-Piping Specification). 

8.2.7. Fire Hydrants. All fire hydrants shall be in accordance with 4 Engineering Standard No. SEOO.CQA (El-Piping Specification). 

8.2.8. Fire Department Pumper/Service Connections. 4 

8.2.s.1. One fire department pumper connection to be located at the valve 4 pit in the Laydown/Construction Area shall be Model No. 156 as manufactured by Elkhart, or SFDI-approved equivalent. Thread size shall be 4 inch by 2-1/2 inch by 2-1/2 inch. A 4 inch U.L. listed underswing check valve and 3/4-inch automatic ball drip shall also be provided. 

s.2.s.2. Two fire department pumper suction connections; one to be 
located at the 411 drain connection on the Raw Water Storage Tank in the Core Area and one to be located on the suction line at the Cooling Tower Basin both as shown on Drawing No. 40P7005133247 shall be Model No. 347 (4 11 inlet and 
outlet - 12 11 length). The strainer shown in Detail A on the previous 
referenced drawing shall be Model No. 320-4. All model numbers referenced are Elkhart Brass, or SFDI-approved equivalent, Contractor shall also fabricate and install suction pipe shown in Detail A. Pipe shall be in accordance with 
Engineering Standard No. SEOO.CBB. 

4 

8.2.9. Underground Fire Mains. All underground piping shall be installed 4 as shown on Drawings 40P700S133l48 and 40P7005133247. Installation shall be 
in accordance with the latest issue of National Fire Protection Association ( NFPA) Standard No. 24 "Outside Protection. 11 

8.2.10. Fire Hydrant Hose Houses. Hose houses shall be provided at the 4 hydrants shown on Drawing No. 40P7005133247. Houses shall be mounted on concrete pads furnished by others. All houses shall be Model 676 as 
manufactured by Elkhart Brass Co., or SFDI-approved equivalent. Each house 
shall be provided with the following equipment: 

8.2.10.1. Hose. All hose shall be single jacket (polyester wrap) rubber 4 lined rated for--mrr psi pressure. Couplings shall be cast brass rocker, rocker lug type with National Standard thread. Hose shall be MH-300 as 
manufactured by Goodyear, or SFDl-approved equivalent, in lengths as follows: 

(1) 100 feet of 2-1/2 inch fire hose 
(2) 200 feet of 1-1/2 inch fire hose. 

8.2.10.2. Nozzles. 4 

8.2.10.2.1. Hose houses at fire hydrant Nos. 11 and 13 shall have the 4 following nozzles: 

(1) One (1) 2-1/2 inch non-shock spray nozzle 
(2) Two (2) 1-1/2 inch non-shock spray nozzles 
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2-1/2 inch - No. 205 EB-2-1/2 11 with standard discharge (170 gpm) and 
No. B-279-2-1/2 inch playpipe 

1-1/2 inch - No. HN-4-LE-1-1/2 11 Lexan 

All nozzle model numbers referenced are Elkhart Brass, or 
SFDI-approved equivalent. 

a.2.10.2.2. Hose houses at fire hydrant Nos. 2 and 5 shall have the 
following nozzles: 

(1) One (1) 2-1/2 inch - Combination spray nozzle 
(2) Two (2) 1-1/2 inch - Combination spray nozzles 

Nozzles shall be Model Nos: 

2-1/2 inch - No. 2058-2-1/2 11 with standard discharge and No. B-279-
2-1/2 inch playpipe 

1-1/2 inch - No. HN-4-LB-1-1/2 11 Lexan 

All nozzle model numbers referenced are Elkhart Brass, or 
SFDI-approved equivalent. 

a.2.10.J. Miscellaneous Equipment as follows: 

(1) One (1) Fire Axe - Model No. 627 
(2) One (1) pair brackets for axe - Model No. 665-3 
(3) One (1) hydrant wrench - Model No. S-454 
(4) Four (4) Combination Spanners - Model No. S-465 
(5) Two (2) 2-1/2 inch gaskets - Model No. 457 
(6) Four (4) 1-1/2 inch gaskets - Model No. 457 
(7) One (1) 2-1/2 inch by 1-1/2 inch by 1-1/2 inch Gated Wye - Model No. 

B-100 
(8) Four (4) Brackets for Spanners - Model No. 665-4 
(9) One (1) crowbar - Model No. 630 
(10) One (1) pair crowbar brackets - Model No. 665-2 

All model numbers referenced are Elkhart Brass, or SFDI-approved 
equivalent. 

4 

4 

a.2.11. Foam Hose Cabinet. One foam hose cabinet shall be located 4 
adjacent to the foam monitor nozzle east of the TSS Storage Tank. Cabinet 
shall be provided with legs and mounted on concrete pad furnished by others. 
Cabinet shall be Model No. 1010 (steel) as manufactured by Elkhart Brass, or 
SFDI-approved equivalent. The cabinet shall be provided with the following: 

a.2.11.1. Hose. Three hundred (300) feet of 1-1/2 inch fire hose as 4 
described in Paragraph a.2.a.1. 
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8.2.11.2. Foam Nozzles. Two (2) portable RP-6 foam nozzles as 
manufactured by National Foam, or SFDI-approved equivalent. 

8.2.11.3. Miscellaneous Equipment as follows: 

(1) Two (2) Combination Spanners - Model No. S-465. 

(2) Six (6) 1-1/2 inch gaskets - Model No. 457. 

All model numbers referenced are Elkhart Brass, or SFDI-approved equivalent. 

4 

4 

8.2.12. Monitor Nozzles. Two (2) permanent/portable hydrant mounted 4 
monitors equipped with 2-l/2 inch, 350 gpm combination straight stream/spray 
nozzles. These monitors shall be mounted on fire hydrant Nos. 9 and 10. 

Monitor shall be Model No. 292-6H with nozzle Model No. CJ. Both as 
manufactured by Elkhart Brass, or SFDI-approved equivalent. 

8.2.13. Identification Tags and Labels. 

(1) All control, shut-off, drain, test and alarm valves or devices; 
alarms; pushbutton stations and manual pull stations; and all other 
accessories supplied under this Contract shall have an identification 
tag with all pertinent operating information clearly inscribed 
thereon. 

(2) Each identification tag shall be durable for the specified 
environmental conditions (metal, i.e., nonferrous or stainless steel, 
or phenolic plastic) and permanently attached (banding straps or 
screws) in a conspicuous place on or adjacent to each piece of 
equipment. Self-tapping screws are not acceptable. 

4 

8.2.14. All electrical equipment, fire hose stations, wall fire hydrants, 4 
semi-automatic foam monitor system, automatic total flooding Halon 1301 
systems, detection systems, and portable fire extinguishers shall be provided 
and installed in accordance with APPENDIX 5, DETAILED SPECIFICATION FOR FIRE 
PROTECTION SYSTEMS. 

8.3. Tests and Approval After Installation. 

8.3.1. After all piping and above ground systems are installed, they 
shall be thoroughly tested by the Contractor and witnessed by the Construction 
Manager and the Barstow Fire Department. A minimum of two (2) weeks advance 
notice of the pending tests shall be given to the Construction Manager to 
permit his scheduling of required personnel and to prevent any disruptions to 
any other on-site activities. Any portion of the work which fails to function 
to the satisfaction of the Construction Manager, and any defects which are 
disclosed, shall be remedied by and at the expense of the Contractor. A 
complete record of all tests and their results shall be furnished to the 
Construction Manager by those making the tests. Form No. 85 described below 
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and attached as a supplement shall be filled out for record purposes. Decision by the Construction Manager not to witness field acceptance tests or inspections shall in no way relieve the Contractor from full responsibility for the quality and correctness of the work. 

8.3.1.1. Acceptance tests, certification and approval for the work conducted in accordance with Scope of Work under Paragraph 8.1.1.1. shall be conducted in accordance with the latest issue of NFPA Standard No. 24. 
8.3.1.2. Testing and approval for the work conducted in accordance with Scope of Work under Paragraph 8.1.1.2. shall be conducted in accordance with those NFPA Standards referenced in Appendix 5, Detailed Specification for Fire Protection Systems. 

8.3.1.3. Form No. 85 - Contractor's Material and Test Certificate. 

8.3.1.3.1. All piping shall be flushed and hydrostatically tested as specified in the attached Form No. 85, PART "A" GENERAL, TEST DESCRIPTION section. In addition, all other requirements specified in this Fonn No. 85 shall be complied with, and three (3) copies of the completed form, including the required witnessing signatures, shall be supplied to the Construction Manager. 

8.3.1.3.2. The Contractor shall complete all applicable parts of the form. A separate PART "C" shall be provided for each riser and/or header that Contractor installs. If the entire riser/header system is tested at one time, then only one (1) form is required. Contractor shall complete a separate PART "C" for each system installed. 

8.3.1.3.3. Form No. 85 and all other System acceptance forms are referenced and furnished under Appendix 5, Detailed Specification for Fire Protection Systems. 

8.4. Finishing and Painting. 

, 8.4.1. General. 

8.4.1.1. All equipment surfaces shall be cleaned and all surfaces requiring painting shall be painted by the equipment manufacturer before shipment. 

8.4.1.2. Exposed ferrous surfaces of piping and hangers shall be prime painted only. Any abraded or bare surfaces including work of others damaged 
by the Contractor shall have primer repaired by the Contractor at no additional cost. 

8.4.1.3. Finish painting of piping and hangers will be by others. 

8.4.2. Cleaning and Closures. All internal and external surfaces of the equipment shal I be thoroughly cleaned of all mill scale, loose metal particles, weld spatter, slag, dirt and other foreign matter and shall receive 
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a surface preparation compatible with that specified by the paint manufacturer 
as required for proper paint application. All burrs shall be removed and all 
sharp edges shall be eased. Following cleaning, all openings shall be sealed 
against entry of paint, water, dirt and debris during painting, shipment and 
field handling. 

8.4.3. Painting. All exposed ferrous surfaces of the equipment shall, 
except as fol lows, be given one (1) shop coat each of equipment manufacturers 
standard rust-inhibitive primer and standard finish paint that are compatible 
with the maximum operating conditions that will be encountered. 

8.4.3.1. Name and data plates and machined mating surfaces shall not be 
painted, but shall be coated with a slushing compound. 

8.4.3.2. All instruments and control panels shall receive manufacturer's 
standard factory finish only. 

8.4.3.3. All piping, pipe fittings, hangers and auxiliary steel will 
require priming unless galvanized or insulated. 

8.4.4. Damaged Galvanized Touch Up. 

8.4.4.1. Any galvanized surfaces that are damaged due to abrading, 
welding, cutting, etc., must have a touch up with a suitable paint. See 
Article 16.0, Prime and Touchup Painting. 

8.4.4.2. All damaged areas must first be properly cleaned using the 
techniques described in SSPC-SP2, "Hand Tool Cleaning" and SSPC-SP3, "Power Tool Cleaning." 

8.4.4.3. After proper cleaning, all areas requiring touch up will be 
coated with a paint meeting the minimum requirements of U.S. Government 
Specification MIL-P-21035, "Paint, High Zinc Content, Galvanizing Repair." 

8.4.4.4. Application shall be in strict accordance with manufacturer's 
recommendations. 

8.5. Preparation for Shipment. For shipment, each unit shall be 
disassembled only to such extent as may be necessary to facilitate field 
handling and prevent damage during shipment. Each assembly or component shall 
be skidded, crated, boxed or otherwise protected against damage or loss during 
shipment, and to facilitate field handling. All openings shall be closed with 
temporary closures to prevent entry of dust, dirt or other foreign matter. 

8.6. Special Tools and Devices. One (1) complete set of all special 
tools or special devices, including any metric wrenches or other hand tools 
that are not standard in the United States, required for operation and/or 
maintenance of all equipment furnished under this Contract shall be provided 
and delivered with the equipment. 
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8.7. Equipment Data. Contractor shall fill in all components and system 
equipment data furnished under Scope of Work in Paragraphs a.1.1.1. and 
a.1.1.2. in the Equipment Data Sheets contained in Appendix C of Appendix 5, 
Detailed Specification for Fire Protection Systems. 
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This Article covers fabricating, furnishing, delivering/unloading, storing and 
erecting all necessary components to provide, complete, the two Receiver Tower 
Electronic Rooms as shown on the Contract Drawings. The requirements in this 
Article are in addition to those requirements specified in Article s.o, 
GENERAL REQUIREMENTS. 

9.1. General. The various components shall consist of, but not be limited to, miscellaneous structural steel, removable insulated metal wall panel 
system, doors and door frames, builders hardware, caulking and sealants, 
insulation, ceiling panels and fluid applied pedestrian deck coating all as 
shown on the Contract Drawings and as specified herein. 

9.2. Miscellaneous Structural Steel. 

9.2.1. Miscellaneous structural steel associated with the Electronics 
Room shall confonn to the requirements specified in Paragraph 17.1, 
Miscellaneous Structural Steel. 

9.3. Removable Insulated Metal Wall Panel System. 

9.3.1. Contractor shall furnish and install insulated metal wall panel 
system as follows: 

9.3.1.1. Panels shall consist of an outer face of porcelain enameled 
steel, galvanized steel or prime painted aluminum (depending on manufacturer's 
recoimnendations regarding balance of panel), a face stabilizer of 1/8-inch 
thick oil tempered hardboard, manufacturer's standard insulating core designed 
to provide a thennal insulating value of Q.13 or better, a second stabilizer 
of 1/8-inch thick oil-tempered hardboard and an inner face of porcelain 
enameled steel. Color of inner face shall be manufactarer's standard 
"off-white. 11 

9.3.1.2. Wall panels and grid-type framing shall be capable of safely 
withstanding design wind loads, either inwardly or outwardly, and shall be 
properly anchored to resist such suction and pressure loads without 
overstressing or other damage to the system and without deflection greater 
than 1/120 of the span. 

9.3.1.3. The wall panels shall provide a weathertight seal and allow for 
maximum expansion when erected. 

9.3.1.4. Panel manufacturer shall submit, with shop drawings, 
verification by design calculations that the proposed wall system meets the 
requirements of these Specifications. Any deviation from reference drawing 
details shall be shown on manufacturers shop drawings. Shop drawings shall 
indicate the methods of fabrication, connections, location, attachments, 
finishes, materials and installation details. 
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9.3.2. Contractor shall furnish and install either steel or aluminum 
removable grid-type framing as shown on the Drawings. Samples of both panels 
and framing shall be submitted for SFDI's review. The Engineer shall be the 
sole judge as to the system accepted • 

. 9.3.2.1. Steel grid-type framing shall be chemically or mechanically 
cleaned to remove mill scale, dirt, oil, and other foreign matter, followed by 
a zinc phosphate treatment. Then a coat of light gray epoxy primer shall be 
oven baked at 375 F for 12 to 15 minutes, resulting in a dry film thickness of 
not less than 1 mil, followed by a coat of polyester baked at 400 F for 12 to 
15 minutes, resulting in a dry film thickness of not less than 1 mil. Color 
of finish coat shall be aluminum. 

9.3.2.2. Aluminum finishes and aluminum grid-type framing shall comply 
with the Aluminum Association standards. Aluminum framing members shall be 
constructed of extruded sections of 6063-T5 aluminum alloy of the thickness 
required. Finished metal work shall be free of twists, bends, and open 
joints. Surfaces shall be smooth, clean and free of blemishes and surface 
defects. Aluminum grid-type framing members shall be clear anodized finish. 

9.3.2.2.1. Fastening for alumin1.m1 to steel shall be stainless steel. 
Screw type fasteners for aluminum shall be aluminum alloy 2024-T4. 

9.3.2.2.2. Jointing of aluminum shall be by a method compatible with the a 1 umi num finish. 

9.3.2.2.3. Aluminum shall be insulated for contact with dissimilar 
materials in strict accordance with manufacturer 1 s written instructions. 

9.3.3. All panels shall be designed for installation and removal from the 
interior of the spaces to be protected. 

9.3.4. Contractor shall furnish and install closed cell vinyl foam or 
urethane foam tape, 1/8-inch thick-capable of being compressed to 1/16-inch 
thickness without losing resiliency, with an adhesive type pressure sensitive 
backing; around the grid-type framing as shown on the Drawings. 

9.4 Doors and Frames. 

9.4.1. Doors and frames may be, at Contractor's option, formed from 
either steel or aluminum. In either case doors shall be stiffened, insulated 
and sound deadened by means of a three pound density per cubic foot, foamed in 
place, polyurethane core completely filling the inside of the door and 
laminated to the inside of both face pahels. Door sizes, swings and hands 
shall be as indicated on the Drawings. Finish for aluminum doors and frames 
shall be Aluminum Association AA-M32Cl2A31. 

9.4.2. Steel doors and frames shall conform to the current issue of U.S. 
Department of Conmerce Standard PS-4 and the Steel Door Institute 
Specification SDI-100, Type III, Style 2. 

9.4.3. Steel doors and frames shall be zinc-coated (galvanized) by the 
electrodeposit method to meet the requirements of ASTM-A164, coating class 
G.S., phosphatized and coated with Manufacturer's standard baked-on primer. 
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9.5.1 Steel doors shall be 1 3/4-inches thick, seamless, full flush type 
not less than 18 gage. 

9.5.2. The top and bottom reinforcing channels shall be formed from 14 
gage steel, spot welded to the stiles to form horizontal rigidity. The top 
and bottom of each door shall be closed and made weathertight with a 20 gage 
steel cap. Caps shall be sealed so as to permanently retard moisture 
collection inside the doors. 

9.5.3. Door lock stiles only shall be beveled 1/8-inch in 2-inches to 
provide easy unobstructed operation against the door frame stops. All doors 
shall be provided with minimum 3/16-inch thick steel hinge reinforcement. 
Lock box shall be not less than 16 gage steel and shall be welded into the 
lock stile. Reinforcing for mortised hardware shall be factory drilled and 
tapped to receive the Builders Hardware specified. Top rails of doors shall 
be reinforced for door closers. 

9.5.4. Aluminum doors shall be 1-3/4 inch thick, seamless, full flush 
type. Tubular stiles and rails shall be extruded from 6063-T5 alloy. Face 
sheets shall be 5005 alloy sheet aluminum 0.062 thick with 1/8-inch hardboard 
backing behind each face sheet. Doors shall be sealed top and bottom to 
pennanently retard moisture collection inside doors. Lock stiles shall be 
beveled 1/8-inch in 2-inches to provide easy unobstructed operation against 
the door frame stops. Doors shall be reinforced per manufacturer's standard 
for mortise hardware as shown in Paragraph - Builders Hardware. 

9.6. Door Frames. 

9.6.1. Door frames may be, at Contractors option, formed from either 
steel or aluminum. Frame components shall consist of two (2) continuous jamb 
pieces, full height of the adjacent panels with knock down header bars 
designed to fit between the jambs, as shown on the Drawings, so the entire 
assembly may be easily removed and replaced as required. 

9.6.2. Steel door frames shall be of sizes, styles and types as shown on 
the drawings, not less than 16 gage steel. Frames shall have factory primed 
finish suitable for field painting. The lock stile stop of each door frame 
shall be drilled for silencers to be furnished under Paragraph - Builders 
Hardware. 

9.6.3. Frames shall be furnished with floor clips for anchoring frames to 
floor and with manufacturer's standard fastening devices for fastening frames 
to wall panels. 

9.6.4. Cut-outs for hinges, strikes, silencers, etc., shall be provided 
with mortar guards. 
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9.6.5. Aluminum frames shall be fanned from 0.125 6063-T5 extrusions and 
shall confonn to the requirements for steel frames, as specified above, in all 
other respects. 

9.7. Transom Panels. Transom panels shall be of same material as the 
doors, insulated ,n the same manner and shall be designed to be removable and 
replaceable, as required. 

9.8. Hardware Preparation. 

9.8.1. All necessary cut-outs, reinforcements, drilling and tapping for 
hardware shall be perfonned at the factory in accordance with the hardware 
manufacturer 1 s templates and instructions. The Contractor shall obtain the 
proper templates and instructions from the hardware supplier in accordance 
with the hardware to be used for each opening, and shall be responsible for 
the correct preparation of the doors and frames. 

9.9. Builders Hardware. 

9.9.l. It is the intent of this Specification, and the following 
schedule, to provide correct and sufficient hardware to fully equip each 
door. The Contractor shall verify the correctness of all items listed. If 
any item is found to be unsuitable for he opening for which it is intended, 
such item shall be changed, subject to the approval of the Construction 
Manager. Door closers shall be of the full rack and pinion type and shall 
have a prime coat finish for field painting to match adjacent door trim. 
Closers mounted on metal doors and/or jambs shall be furnished templated with 
proper machine screws. It shall be the responsibility of the hardware 
supplier to furnish all necessary hardware templates without delay in order 
that the door and frame manufacturer may properly prepare his product for the 
builders hardware to be applied thereon. The Contractor shall ensure that the 
door and frame and hardware manufacturers comply with the requirements herein. 

9.9.2. The Contractor shall furnish all builders hardware, complete with 
screws and other fastening required for proper installation, in accordance 
with the Drawings and these Specifications. Where items of builders hardware 
specified below are specified by brand name and type, such designation is 
intended to facilitate description and establish the level of quality 
desired. Such designation is not intended to restrict selection of products 
of other manufacturers. The respective equivalent products of other 
manufacturers will, if proposed, receive full consideration. In such matters 
of equivalency, the approval of the Construction Manager will be required. 

9.9.3. Keying. Doors shall be keyed alike and master"keyed to the 
Project Master keying system. Master keying will be coordinated with the 
Construction Manager. 
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HWl Each door to have: 
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1-1/2 pr Butts Lawrence B64101-A 4-1/2 x 4-1/2 - US26D 

1 Closer LCN 4114-H-CUSH - P.C. 

1 Lockset Brand Name TBD, Entrance Function - US26D Keying 
Data TBD 

1 Threshold Pemko 171A 

1 Sweep Pemko 315AN 

Weatherstripping Pemko 315 AR 

9.9.5. Installation. The Contractor shall furnish and install the builders hardware set 1n the respective openings indicated. Each item of 
hardware shall be examined before installation and detennined to be complete and free from damage and blemishes. Incomplete, damaged or blemished items shall not be installed and shall be replaced with satisfactory items. Only workmen who are skilled in the installation of builders hardware shall be 
permitted to perfonn installation of builders hardware. Upon completion of installation of builders hardware, hardware requiring lubrication shall be lubricated with graphite, and all moving parts checked and adjusted to free and smooth operation. After the building is complete, final adjustment of builders hardware shall be perfonned by the Contractor to compensate for air movement and other conditions such that all items operate properly under actual conditions of service. Following final adjustment, all special tools required to adjust and maintain the hardware shall be tagged with proper 
identification and delivered to the Construction Manager. 

9.10. Calking and Sealants. 

9.10.1. General. 

9.10.1.1. Materials furnished for the work hereunder shall be delivered to the Project Site in sealed original containers labeled with the brand name and name of manufacturer. Materials specified herein by trade name and manufacturer are products of approved or recommended quality. Similar 
materials of equivalent quality and characteristics produced by other 
manufacturers may be used with the prior written approval of the Construction Manager. 

9.10.1.2. All sealants and joint primers shall be compatible with the joint surfaces and backing or filler materials as stated in the manufacturer's published data, or as certified to by the manufacturer for the application shown. 
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9.10.2.1. Primers shall be as recommended by the manufacturer of the 
sealant for the specific joint surface and condition in each case. 

9.10.2.2. Calking for sealing joints between 3/8-inch floor plates at the 
15th level shall be a two component low modulus polyurethane compound, 
corresponding to Oyntrol II, as manufactured by Pecora Chemical co., or 
Engineer approved equal. 

9.10.2.3. Sealants for use around the perimeter of door frames shall be 
clear silicone sealant, corresponding to General Electric Silicone Sealants 
1200 and 1300 or SFDI approved equal. 

9.10.3. Application. 

9.10.3.1. The polyurethane calking compound shall be applied into the 
joints between floor plates only in the area to be roofed over with fluid 
applied roofing system. Calking shall be applied so as to fill the joints 
completely and shall then be tooled to leave a concave surface. In areas 
where the calking is around materials protruding above the metal plate deck, 
the calking shall be tooled to a 45° angle. 

9.10.3.2. Application of sealant shall be in strict accordance with 
manufacturers' written instructions. Sealants shall not be applied at 
temperatures below 40 F. 

9.10.3.3. Sealant shall be applied continuously to joints where indicated 
on the Drawings, where required in order to provide complete weather 
protection, and where required for finished appearance. 

9.10.3.4. Joints which are to be filled with sealants shall be cleaned of 
loose particles, dirt, dust, oil, grease and other foreign matter. The joint 
shall be completely dry prior to application of primer or sealant. 

9.10.3.5. Where priming is recommended by the manufacturer of the 
sealant, those surfaces which will be in contact with the sealant shall be 
thoroughly coated with the primer recommended by that manufacturer. 

9.10.4. Cleaning and Protection. 

9.10.4.1. Upon completion of the work, all excess sealant shall be 
removed and adjacent surfaces cleaned of all smears or other soiling resulting 
from the work. Finished joints shall be protected against damage until their" 
final set. 
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9.11.1. Insulation for application under the steel floor plate at levels 13 and 14 shall meet the requirements of Federal Specification HHI-558B, Form 
A, Class 2, 6 pound density not less than 2-inches thick. Installed insulation shall have a U value of 0.13 or better. 

9.11.2. Insulation shall be applied to the underside of the steel plate as shown on the Drawings. Contractor shall furnish and weld into place pins, on which the insulation shall be impaled and then fastened into place by means of washers, in sufficient quantity and in a pattern that will insure the 
permanence of the installation under the wind conditions existing at these levels. Pins shall correspond to A-H Jones Insul-Pins or Engineer approved equal. 

9.11.3. Floor insulation exposed to the weather, shall be lagged with 
flat aluminum, alloy 3003, 0.020 inch thick and smooth finish. All seams in the lagging shall be watertight. 

9.12. Ceiling Panels. 

9.12.1. Ceiling panels shall be manufacturer's standard nominally flat profile liner panels, not less than 18 gage. Panels shall have manufacturer's Standard factory installed insulation which shall be securely fastened to the interior of the liner panel. Panel shall be of sufficient depth that the 
insulated panel shall have a U value of 0.13 or better. 

9.12.2. Panels shall be formed from steel sheets conforming to ASTM A611, Grade C (Fy=33,000 psi) minimum. Before being formed, the steel shall have been zinc-coated (galvanized) by the hot dip process in accordance with ASTM A525, coating designation G90. 

9.12.3. Panels shall be of the proper width to span without deflection greater than 1/120 of the span. 

9-12.4. Panels shall be of interlocking design and shall be furnished with concealed factory applied calking designed to provide a weathertight seal and allow for maximum expansion when in place. 

9.12.s. Panel fasteners shall be of corrosion resistant steel or shall be galvanized as standard with the manufacturer of the panels furnished. 

9.12.6. Liner panels shall receive a factory applied baked on coating as follows: 

9.12.6.1. Surfaces shall be thoroughly cleaned and prepared to receive a 2-coat thermal-setting polyester finish. 
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9.12.6.2. Final coating shall meet the following requirements: 

Ory film thickness: 0.9 to 1.2 mils nominal 

Ory film hardness: HB to H pencil hardness. 

Color: Color shall be manufacturers standard off-white. 

Gloss: 30 or above in accordance with ASTM 0523. 

9.13. Fluid Applied Pedestrian Deck Coating. 

9.13.1. General. 

9.13.1.1. The coating to be applied to the surfaces of the 15th level 
which is shown as having an elastomeric deck coating shall be a one-component moisture curing polyurethane elastomer applied in strict accordance with manufacturer 1 s instructions. 

9.13.1.2. The deck coating specified is based on 3M Co 1 s pedestrian deck coating. Equal deck coatings as manufactured by Tremco, Cleveland, Ohio 44104; Dexotex Floors by Crossfield Products Corp., Roselle Park, New Jersey; or other SFDI approved deck coating will be acceptable. 

9.13.1.3. Contractor shall be or shall employ the services of a finn having not less than five (5) years experience in the application of 11 Regular 
traffic 11 elastomeric pedestrian type deck coatings and who is acceptable to the selected decking manufacturer as an approved applicator. 

9.13.2. Materials. 

_ 9.13.2.1. Woven, uncoated fiberglass mesh for use as flashing 
reinforcement and over calked joints between metal deck segments. 

9.13.2.2. Base coat 3M No. 5872, gray 

9.13.2.3. Top coat 3M gray standard top coat No. 5793 

9.13.2.4. Silicone Carbide grit, 24 mesh 

9.13.2.5. Grit preprimer No. 5859 grit primer 

9.13.2.6. Steel deck primer No. 5896B/A 

9.13.3. Surface Preparation. 

9.13.3.1. Steel surfaces to be coated with pedestrian deck coating shall be thoroughly solvent cleaned in accordance with the requirements of SSPC-SPl. 
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9.13.4.1. Galvanized steel surfaces shall be prime coated with 58968/A 
primer at the rate of one gallon per 400 square feet and back rolled with a 
minimum 3/4-inch nap roller. 

9.13.5. Application of Fluid Applied Pedestrian Deck Coating. 

9.13.5.1. After prime coating has cured for at least 8 hours, the 
uncoated fiberglass mesh coating shall be laid, not less than 6-inches in 
width, at all joints between metal deck segments,: at overlapping edge of 
aluminum, target enclosure plate over metal deck, and at the junction of 
horizontal and vertical surfaces and immediately embedded in a base coating of 
No. 5872 at 25 mils dry film thickness and back rolled with a 3/4-inch nap 
roller. 

9.13.5.2. A coat of 5872 shall then be applied over the entire area at a 
minimum of 25 mils dry film thickness and back rolled as per above. 

9.13.5.3. Finally, one coat of gray standard No. 5743 top coat shall be 
applied at 13 mils dry film thickness. While still fluid, silicone carbon 
grit, 24 mesh, which has been preprimed with 5859 grit primer, shall be 
embedded at approximately 5 pounds per square. The surface shall then be 
immediately back rolled with minimum 3/4-inch nap roller to evenly distribute 
and completely cover the aggregate. 

9.13.5.4. The top coat shall be allowed to cure for a minimum of 24 hours 
before permitting traffic on surfaces. 

9.13.6. In order to provide a straight line cut-off between areas to be 
coated and uncoated areas, at least a portion of the uncoated area shall be 
masked off. 

9.13.7. Clean-Up. 

9.13.7.1. Any stains on adjacent surfaces shall be cleaned with Toluene, 
Trichloroethylene, Xylene or commercial tar remover. 

9.13.7.2. Foreign matter shall be removed from finished coated surfaces. 

\ 
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This Article covers requirements applicable to receiving, unloading, storing, erecting/installing, inspecting and testing of mechanical equipment, both 
Government-furnished and Contractor-furnished, forming a part of the work of -this Contract. 

10.1. Definitions. Definitions applicable to various terms used in this Article 10.0 are defined in Article s.o, Paragraph s.9. "Definitions." 

10.2. Government-Furnished Equipment. The following items of 
equipment will be Government-furnished to the Contractor for installation 
under this Contract. The following is intended merely as a listing for the 
Contractor 1 s convenience. For additional data concerning these items of 
equipment, refer to APPENDIX 1, GOVERNMENT-FURNISHED EQUIPMENT. 

10.2.1. Receiver System (RS) 

Area 

200 
( RS) 

File 
Index Nomenclature 

Receiver Preheater 
Modules 

Receiver Boiler Modules 

Receiver Flash Tank 

Pipe Hangers 
PS-2, PS-3, PS-13, PS-14, 
PS-16, PS-17, PS-18, PS-19, 
PS-20, PS-21, PS-24, PS-25, 
PS-27, PS-30, PS-31, PS-32, 
PS-33, PS-34, PS-35, PS-36, 
PS-37, PS-38, PS-43, PS-49 
and PS-50, PS-52, shown on 
drawings 
40M2005131962 
40M2005131963 
40M2005131964 
40M2005131970 
40M2005131971 
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18 

1 

33 

Tag No. 

RP-201,202 
203,222 
223,224 

RB-204,205, 
206,207, 
208,209, 
210,211, 
212,213, 
214,215, 
216,217, 
218,219, 
220,221 

V-201 
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File 
Area Index Nomenclature 

Shock Arrestors 
PS-10, PS-22 & PS-42 
shown on Drawings 
40M2005131963 
40M2005131964 
40M2005131970 

Module Horizontal 
Lifting Fixture 

Threaded Hanger Rod 
12 Ft. Lengths 
1/2-inch Dia. 
5/8-inch Dia. 
3/4-inch Dia. 
1-inch Dia. 

e· 
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3 
1 
1 
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Nomenclature 

Valves 2-1/2" and Larger 
see Drawing P26-2 (Appendix 1) 

C-21700 
40M7006S 
Revision No. 2 
Revision No. 3 
Revision No. 4 

Tag No. 

Motor & Pneumatic Actuated Valves 
see Drawing P26-3 (Appendix 1) 

Pennanent Strainers 
see Drawing P26-4 (Appendix 1) 

Relief Valves 
see Drawing P26-7 (Appendix 1) 

Valves 2" and Smaller 
see Drawing P26-12 

Instrumentation 
see Appendix 3 

Modulating Control Valves 
see Appendix 3 

Pressure Switches 
see Appendix 3 

Pressure Regulator List 
see Appendix 3 

Flow Orifices 
see Appendix 3 

Pressure Gage List 
see Appendix 3 

Incoloy 800 Pipe & Fittings 
1" Sch 80 Pipe 
l" Sch 80 LR go0 Elbow 
2" x l" Sch 80 C Reducer 
211 x l" Sch 80 Cross 
211 Sch 80 Pipe 
DELETED 
DELETED 
DELETED 
DELETED 
DELETED 
DELETED 
211 Sch 80 LR go0 Elbow 
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14 pcs. 
7 pcs. 
7 pcs. 

88 ft. 

36 pcs. 

2 

2 

2 

2 

3 
2,3 
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3 
2 
2 
2 
2 
2 
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LINE LIST SPOOLED PIPE - APPROXIMATELY 29 FIELD WELDS 

6"-MS-201-QEX 
611 -MS-205-QEX 
6 "-MS-208-QEX 
6"-MS-217-QEX 
6"-MS-220-QEX 
611 -MS-211-QEX 
611 -MS-214-QEX 
6"-MS-2 -QEB 
4"-MS-205-RNX 
4 11 -MS-208- RNX 
411 -MS-217-RNX 
4"-MS-220-RNX 
4"-MS-211-RNX 
4" -MS-214-RNX 

LINE LIST SPOOLED PIPE - APPROXIMATELY 82 FIELD WELDS 

311 -C0-201-QEX 
4"-C0-201-KEX 
3"-C0-203-MBX 
3"-C0-222-QEX 
411 -FW-200-MBX 
2 1/2"-FW-201-MBX 
2 l/2"-FW-202-MBX 
2 1/2 11 -FW-203-MBX 
411 -FW-228-MBX 
3"-FW-228-MBX 
2 1/211 -FW-231-MBX 
2 1/2 11 -FW-232-MBX 
2 l/2"-FW-233-MBX 
2 l/2"-FW-234-MBX 
2 1/211 -FW-235-MBX 
2 1/2 11 -FW-236-MBX 
411 -ST-202-QEX 
411 -ST-203-KEX 
411 -VT-201-KEX 
311 -VT-208-QEX 
411 -VT-l-QEX 

C-21700 
40M7006S 

NOTE: Material Per ASME SB407 or S8408 UNS-N08800 as applicable. 

This information is to clarify that all piping and fittings over 211 listed on 
Page Tl-65 will be spooled piping. Under 2 1/211 listed on Page Tl-65 will be 
cut to fit by the contractor. A line schedule is provided to determine the 
placement of this piping. 

TI-65a 



-

-

-

SECTION 4 - IFB 
TECHNICAL INFORMATION (CONTD) 

C-21700 
40M7006S 
Revision No. 4 
Revision No. 5 

Heat Flux Se"sors 4 

Install 72 heat flux sensors, 3 per panel, in accordance with Figure l (Page 5 
TI-65c). Install heat flux sensor cable (2 c/s) through conduits described on 
reference drawings GA000-90908-El through Ell. 

Air Filters 22435 5 

For installation details reference QTY 42 drawing no. 40M2005131955. 
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10.2.2. Thennal Storage System (TSS) 

File 
Area Index Nomenclature .!&:. Ta2 No. 

300 Flash tank - Desuperheater 1 SA-301 
(TSS) Skid Assembly 

Thermal Storage Heater 1 SA-302 
Skid Assembly #1 

Thennal Storage Heater 1 SA-303 
Skid Assembly #2 

Charging Pump Skid Assembly 1 SA-304 

Preheater Skid Assembly #1 1 SA-305 

Preheater Skid As9embly #2 1 SA-306 

Boiler and Superheater 1 SA-307 
Skid Assembly #1 - Boiler and Superheater 1 SA-308 
Skid Assembly #2 

Extraction Pump Skid 1 SA-309 
Assembly 

Ullage Maintenance Unit 1 SA-311 
Skid Assembly 

Valves 2-1/2" and Larger 
see Drawing P26-2 

Motor Operated Valves 
see Drawing P26-3 

Rocketdyne Valves 211 and 
Smaller see Drawing P26-12 

Instrumentation 
see Appendix 3 

10.2.3. Plant Sueport Subsystems (PSS) 

File 
Area Index Nomenc 1 a ture Qty~ Ta2 No. 

- 700 Primary Electric Fi re 1 P-705 
(PSS) Pump 
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File 
Area Index Nomenclature ~ Tas No. 

Secondary Diesel Fire 1 P-706 
Pump 

Fire Maintenance Jockey 1 P-707 
Pump 

Alloy & Heavy Wall 
Piping 1-Lot (Ref. 

Appendix 1) 

Pressure Seal Valves 9 (Ref. Dwg. 
P26-l) 

Control Valves 1-Lot (Ref. 
Instrument 
Index) 

Beam Characterization 4 
System Target Panels 

10.2.4. Electrical Power Generation System (EPGS) 

File 
Area Index Nomenclature ~ Tas No. 

900 Receiver Feedwater Pump 1 P-917 
(EPGS) (SCE Dwg. 

No. 40M900 
5133310) 

10.3. Contractor-Furnished Equipment. The following is a listing of the 
major items of equ1pment to be furnished and installed by the Contractor. 
This listing is intended for the Contractor's convenience, to specify design 
criteria and parameter and shall not be deemed as all-inclusive of Contractor 
furnished equipment. The Contractor shall furnish and install all material 
and equipment as shown on the drawings and/or as specified herein and APPENDIX 
4, that is required to provide a complete and operable installation. The 
design drawings are based on specific items of equipment as indicated. If the 
Contractor elects to purchase equipment of another Manufacturer it will be his 
responsibility to adapt that equipment to existing piping and foundations so 
that there is no degradation in performance. 

File 
Area Index Nomenclature Qty. Tas No. 

700 Raw/Service Water Pumps 2 P-703,704 
(PSS) 

Caloria Make Up Pump 1 P-306 
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Nomenclature 

Thermal Storage 
Slowdown Tank 

Demineralized Water 
Transfer Pump 

Oil/Water Separator and Pumps 

TSU Area Sump Pump 

TSS Flash Tank Drain Pump 

Maintenance Oil Sump Pump 

Raw/Service Water Pump Bldg 
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~ 

1 

1 

1 

1 

1 

1 

Tag No. 

V-308 

P-710 

SE-701 
P-711,712, 
716, 714 

P-717 

P-307 

P-718 

Sump Pump 1 P-715 

Heat Flux Transducer 
Cooling System 
HVAC Equipment 

Receiver Tower Electronic 
Room 

Thennal Storage Control 
Buildings 

Thennal Storage Electrical 
Equipment Building 

Piping 

Heat Transfer Fluid 

DELETED 

10.4. Equipment Installation and Erection. 

10.4.1. General. 

1 (Ref. 
Appendix 4) 

2 (Ref. Dwg. 
M4-l) 

2 (Ref. Dwg. 
M4-l) 

1 (Ref. Dwg. 
M4-l) 

1-Lot (Ref. Dwg. 
Pl-2) 

260,000 (Ref. 
gals. Appendix 4) 

10.4.1.1. All equipment, assemblies and components within the scope of 
work of this Contract (either Government Furnished or Contractor Furnished) 
shall be installed and erected in accordance with the requirements specified 
herein. 
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10.4.1.2. Installation and erection shall conform to equipment 
manufacturer 1 s drawings and instructions and the Contract drawings (Contract drawings shall be those included with these Specifications), which are 
approved for construction and furnished to the Contractor. In addition and where applicable, installation and erection shall conform to the technical 
directions of equipment manufacturer's field personnel. In the absence of such drawings, procedures or instructions, the installation and erection of 
equipment shall be as approved by, the Construction Manager. 

10.4.1.3. The Contractor shall install all associated instrumentation, 
electrical control panels, equipment and devices that are contained within or mounted on the Government and Contractor-furnished mechanical equipment, tank, vessel or heat exchanger and are within the manufacturer's scope of supply. 

10.4.1.4. The Contractor shall install and connect all power, control and 
instrumentation wire and cable that is furnished with the equipment supplied by the mechanical equipment, tank, vessel or heat exchanger manufacturer and 
is connected between the associated instrumentation, electrical control panels, equipment and devices that are contained within or mounted on the mechanical equipment, tank, vessel or heat exchanger. 

10.4.1.5. The Contractor shall install and connect all wiring that is 
completely internal to a particular piece of electrical equipment or device that is associated with the mechanical equipment, tank, vessel or heat exchanger that has been installed by the Contractor. 

10.4.2. Equipment Manufacturer's Field Personnel Assistance. The 
Contractor shall, without additional compensation, comply with all technical 
directives of the equipment manufacturer's field personnel when installing and 
erecting equipment which is furnished with this technical direction included. 

10.4.3. Equipment Locations and Assembly Tolerances. All equipment 
shall be located, leveled and aligned to accurately maintain all lines and grades shown on the applicable drawings. 

10.4.3.1. Where assembly tolerances are established either by qualified equipment manufacturer's field personnel or written instructions provided by 
the equipment manufacturer, such tolerances shall be strictly adhered to. If assembly tolerances are not provided by the equipment manufacturer, such 
tolerances shall be nonnal for the class of fit and the type of work involved. 

10.4.3.2. Rotating shafts alignment shall be as nearly perfect as 
practicable. Unless otherwise recommended by the equipment manufacturer, 
offset between shaft centers measured shaft-to-shaft at couplings shall not 
exceed 0.001 inch with required allowance for expansion of the driving and driven units when operating. Faces of coupling halves, with couplings square 
on their shafts, shall be parallel within 0.001 inch. The Contractor's alignment procedures shall be submitted to the Construction Manager for his review and approval. 
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10.4.4. Equipment Doweling. After final alignment, all pumps, blowers, 
motors and other rotating equipment mounted in a fixed position on baseplates or bedplates shall be doweled to the base upon which mounted. Dowels shall, unless otherwise recommended by the equipment manufacturer and approved by the Construction Manager, be a standard taper jack nut type and shall be 
accurately fitted in taper reamed holes. Final alignment records will be submitted to the Construction Manager for each piece of rotating equipment 
installed by the Contractor. 

10.4.5. Bracing and Shoring. Throughout installation and erection, the Contractor shall provide and install all blocking, bracing, shoring, guying 
and miscellaneous support necessary and as directed to protect equipment and construction from damage or displacement, and as required to ensure safety of 
personnel and to prevent damage to equipment. Repair of any damage or displacement shall be at the Contractor's expense. 

10.4.6. Receiver Module Erection and Installation. Procedures for the erection and installation of the receiver module are to be found in Appendix 1, Vol. II. 

10.5. Welding. 

10.5.1. General. All welding required for installation and erection of 
equipment shall to the greatest extent practicable, be completed in the fabricator's or manufacturer's shop before shipment of the equipment to the jobsite. Where field welding is required by the Contractor, it shall conform 
to all requirements herein and to the requirements of the applicable Codes. 

10.5.2. Qualification of Welders and Welding Procedures. Before 
commencing any shop or field production welding on work for installation and erection hereunder, all welders, welding operators and welding procedures to be used on the work shall have been qualified by test and shall have been certified as being so qualified. The qualification tests shall have been 
performed in accordance with the governing Codes and Standards. No welder 
shall be assigned work for which he has not been qualified and certified. 

10.5.3. Field Welder Certification. 

10.5.3.1. Before commencing any field welding, the Contractor shall 
submit to the Construction Manager, in accordance with Engineering Standard FJ60.60, photostats or other legible reproduced copies of the certified 
qualification test report(s) for each welder for each class of work to be done. Each certified test report shall show welder's name, methods and 
materials for which qualified, date of qualification, code(s) under which 
qualified and organization or individual certifying the qualification. 

10.5.3.2. The Construction Manager's review and acceptance of welder qualification test reports shall in no way relieve the Contractor of full responsibility for satisfactory welding, proper correction of welding defects or of otherwise fulfilling all requirements of these Contract Documents. 

TI-70 



- SECTION 4 - IFB 
TEChNICAL INFORMATION (CONTD) 

10.5.4. Governing Codes and Standards. 

C-21700 
40M7006S 

10.5.4.1. All structural and general welding, except for pressure 
vessels, tanks and piping; shall be in accordance with the current issue of 
AWS 01.l and applicable revisions, and as shown on approved-for-construction 
drawings. 

10.5.4.2. All welding required on code vessels and pressure piping shall 
be in accordance with ASME Boiler and Pressure Vessel Code, Section IX., 1977 
Edition with addenda through Winter 1979. All welding required on pressure 
piping shall be in accordance with ANSI B31.1, 1977 Edition with addenda 
through Winter 1979. 

10.5.5. Welding Instructions, Procedures and Reports. 

10.5.5.1. The Contractor will be furnished all available printed 
equipment suppliers' instructions and recommendations relating to the 
applicable procedures for welding and for any required preheating, stress 
relieving and radiographing of field welds connecting component parts and 
attachments to the Government-furnished equipment. The Contractor shall 
rigidly adhere to these procedures. 

10.5.5.2. Written welding procedures shall be submitted to the 
Construction Manager for review, a complete and detailed description of the 
welding procedures, equipment and materials he proposes to use for each class 
of work, including any required preheating and stress relieving. Four (4) 
copies of these submittals shall be required with two (2) copies for the 
Construction Manager and two (2) copies for the applicable equipment 
manufacturer's representative. Subsequently, a copy of all stress relieving 
and temperature charts shall be delivered to the Construction Manager within 
seven (7) calendar days after the date on which the work is performed. 

10.5.5.3. The Construction Manager's review of welding procedures, stress 
relieving records and similar data shall in no way relieve the Contractor of 
full responsibility for satisfactory welding, preheating, stress relieving, 
proper correction of any defects or of otherwise fulfilling all other 
requirements of these Contract Documents. 

10.6. Testint. All equipment shall be tested as directed by the 
equipment manufac urer 1 s representative unless otherwise waived by the 
Construction Manager. Water for testing will be provided at low pressure and 
ambient temperature, without cost to the Contractor. The Contractor shall 
heat and pressurize as necessary. Compressed air of the required quality for 
testing shall be provided by the Contractor. All equipment shall be tested as 
directed by the equipment manufacturer's representative unless otherwise 
waived by the Construction Manager. 
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10.7.1. General. All equipment surfaces shall be cleaned prior to 
assembling, insta111ng and erecting. All internal surfaces shall be 
maintained clean and free of dirt, water, loose scale and all other foreign 
matter during assembling, installing and erecting and shall be thoroughly 
cleaned prior to initial operation or use. After assembling, installing and 
erecting, all exposed surfaces shall be thoroughly cleaned. 

10.7.2. Methods and Procedures. 

10.7.2.1. All equipment installed and erected under the direction of 
equipment manufacturer's representatives shall be cleaned as prescribed by the 
equipment manufacturer. 

10.7.2.2. All equipment shall be cleaned before and during installation 
and erection in accordance with the manufacturer's recommendations, or in the 
absence of such recommendations, as approved by the Construction Manager. 

10.7.2.3. All cleaning after installation and erection shall be in 
accordance witn methods and procedures specified herein, as shown on the 
drawings, or in the absence of such information, as approved by the 
Construction Manager. 

10.8. Guards. 

10.8.1. Government-furnished equipment will include all normally 
associated guards for couplings and similar moving portions of the equipment. 
The Contractor shall install the guards furnished with the 
Government-furnished equipment, and shall furnish and install all guards 
required by the Contractor-furnished equipment. 

10.8 .• 2. If guards do not completely enclose moving parts, or do not 
completely meet statutory safety requirements, the Contractor shall extend, 
modify or furnish OSHA-approved guards as required. Modifying or furnishing 
additional guards for Government-furnished equipment, will be at the expense 
of the Contracting Officer. 

10.8.3. All guards shall be so arranged that the moving parts cannot be 
touched by hand except by removal of the guard or guard sections or by opening 
doors or handholes in the guard enclosure. 

10.8.4. Guards shall be installed with means for ready removal and/or be 
provided with hinged sections, doors, handholes and other openings that are 
required to facilitate the inspection and/or service of the components being 
guarded. 
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10.9.1. Lubrication of all moving parts (except sealed parts) shall be 
performed by the Contractor with lubricants recommended by the respective 
equipment manufacturers and supplied by the Contractor. 

10.9.2. Rotating equipment which has been shipped dismantled for assembly 
in th~ field or is not shipped with lubricants, shall have the bearings 
flushed clean and lubricated with recommended lubricants when erection is 
complete. Written lubrication procedures shall be followed precisely to 
ensure proper equipment lubrication. 

10.9.3. All sleeve bearing motor and driven equipment bearings shall be 
opened and inspected by the Contractor before equipment is lubricated or 
placed in operation. All lube oil reservoirs shall be cleaned and filled with 
the required type of oil following inspection of reservoirs. 

10.9.4. All equipment with circulating lubrication systems shall be 
cleaned and flushed by the Contractor in accordance with the manufacturer 1 s 
recommendations and witnessed by the Construction Manager. 

10.10. Ins~ection and Repair. The Contractor shall be responsible for 
the condition o equipment within the scope of this Contract. The Contractor 
shall notify the Construction Manager inanediately upon detection of any defect 
or damage, and shall repair same at the direction of the Construction 
Manager. All repair work shall be performed under the provisions of this 
Contract. Backcharges for major repair work may be made at the sole 
discretion of the Contracting Officer. Minor repairs and adjustments shall be 
considered to be within the scope of the erection/installation provisions of 
this Contract. The decision of the Contracting Officer regarding di spo.si tion 
of repairs, classification as major or minor, and backcharges, shall be 
considered final. 

10.11. Installation of Motors. Rough setting of motors will be by the 
Contractor. The Contractor shall perform final alignment and coupling of 
motors if factory mounted. The Contractor shall furnish any hardware 
necessary for the final alignment process. Only calibrated tools will be used 
to record final alignment data. 
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This Article covers grouting of equipment bases and sole plates requiring 
grouting under this Contract. 

11.1. General. 

11.1.1. Grouting of an item of equipment shall not be performed until the 
item is in final position. Final position shall be deemed to mean at required 
elevation, leveled, aligned within required tolerances, with anchor bolts 
tightened. 

11.1.2. Only nonmetallic, non-shrink grout shall be used for grouting 
equipment. 

11.2. Grout Materials. 

11.2.1. The grout shall be a dry, premixed, nonmetallic nonshrink type 
requiring only the addition of water and proper mixing, and which develops a 
compressive strength of not less than 3000 psi at 7 days and not less than 
5000 psi at 28 days. The grout shall be 11 5 Star Grout 11 as manufactured by 
U.S. Grout Corporation, Old Greenwich, Connecticut, or a Construction Manager 
approved equal. 

11.2.2. Water for use in the grout shall be clean, potable water. 

11.3. Preparation of Surfaces. 

11.3.1. Concrete surfaces which will be in contact with the grout shall 
be chipped as necessary to remove all laitance, unsound concrete, and oil- or 
grease-stained concrete, and shall be roughened to provide .for good bonding. 
Anchor bolt sleeves shall be carefully cleaned out. The resulting concrete 
surfaces shall then be scrubbed with wire brushes and clean water until the 
water in the surface irregularities remains clear. 

11.3.2. Metal surfaces which will be in contact with grout shall be 
cleaned of oil, grease, dust and flake rust. 

11.3.3. Prepared concrete surfaces which will be in contact with grout 
shall be saturated with water and kept constantly wet for no less than 24 
hours prior to placement of grout. 

11.3.4. The base plates and surfaces to be grouted shall be within the 
temperature range recommended by the manufacturer of the grout product. 

11.4. Proportioning and Mixing. 

11.4.1. Grout shall be of flowable consistency, prepared in strict 
accordance with the grout manufacturer's recommendations. Mixing shall be 
accomplished using a mechanical mixer. Hand mixing shall not be permitted. 
Grout shall be mixed as near as practicable to the location being grouted. 
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11.4.2. Water shall be accurately measured or weighed, and shall be added 
slowly to assure efficient mixing and obtain the desired consistency. Mixing 
shall be continued for a minimum of 5 minutes after adding the water, or 
longer if necessary to obtain uniformity throughout the batch. Water in 
excess of the maximum amount recommended by the grout manufacturer shall not 
be added. 

11.4.3. No more grout shall be mixed at one time than can be placed 
before start of initial set. Retempering of grout shall not be permitted. 
Grout that has stiffened prior to placement shall be discarded. 

11.5. Forms. Forms will be required for flowable nonshrink grouting, and 
shall confoniito the grout manufacturer's recommendations for meeting the 
following conditions. The method of forming shall permit rapid and complete 
filling of the spaces to be grouted, and shall keep the grout in full contact with the underside of the base plate until the grout has hardened. 

11.6. Placing. 

11.6.1. Grout shall be placed only when the temperature of the concrete, 
base plates and grout are within the temperature range recom~nded by the 
manufacturer of the grout product. Temperatures shall be maintained within 
this range for not less than 48 hours after grouting. The Contractor shall 
furnish and install temporary enclosures and heating or cooling as necessary 
to meet this temperature requirement. 

11.6.2. The grout for each base plate shall be placed quickly and as 
continuously as practicable, avoiding entrapment of air beneath the base 
plate, entirely filling the spaces to be grouted. As placing progresses, the 
grout shall be maintained in full contact with the underside of the base plate until the grout has hardened. 

11.7. Finishing, Curing and Protecting. 

11.7.1. After the grout has taken initial set, the forms shall be 
removed, excess mortar removed and the shoulder of the grout cut back to form 
a uniform angle of approximately 45 degrees, such that the top of the slope is 
at the bottom edge of the base plate. The finished grout edge around each 
base plate shall be free from voids, compacted and relatively smooth. 

11.7.2. After edge finishing, and before any dry spots appear, all 
exposed grout surfaces shall be covered with burlap and shall be kept wet for 
a period of not less than 7 days. During this curing period, the grouted 
equipment shall not be operated. 
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This Article is applicable to excavating, dewatering, disposal, trenching, 
ditching, filling, backfilling, hauling, placing, scarifying, wetting or 
drying, compacting, shaping, grading and other earthwork operations necessary 
for performance of the work of this Contract. 

12.1. General Requirements. 

12.1.1. Lines and Grades. 

12.1.1.1. All earthwork shall be perfonned to the lines, grades and 
sections shown and/or specified. 

12.1.1.2. The Contractor shall maintain stakes and other established 
survey markers until authorized to remove them. Where such markers are 
destroyed by the Contractor or lost through his negligence prior to their 
authorized removal, the Construction Manager may require that they be replaced 
by and at the expense of the Contractor. 

12.1.2. Oraina2e Control and Dewatering. T~e Contractor shall maintain 
drainage in the various work areas to prevent ponding, erosion, and 
excessively wet or unstable soil conditions. Operations shall include the following: 

12.1.2.1. Water accumulating in excavations, from whatever source, shall 
be promptly removed by the Contractor. Dewatering operations shall be 
continued as necessary for maintaining suitable conditions in the excavations 
during backfilling operations. Disposal of drainage water shall be performed 
in a manner acceptable to the Construction Manager. 

12.1.3. Weather Limitations. Earthwork compaction operations shall not 
be performed during periods when freezing temperatures, excessive moisture, or 
similar factors cause doubt that satisfactory results will be obtained. 
Should prevailing temperatures induce frost in backfill or subgrade, placement 
shall be suspended and shall not be resumed until conditions are favorable. 

12.1.4. Compaction Control. 

12.1.4.1. Moisture-density relations of soils will be determined in 
accordance with ASTM 01557 which will be referred to hereafter as control 
density. Field in-place density tests of compacted backfill and subgrade will 
be performed in accordance with ASTM D1556, D2167 or D2922. Where in-place 
densities fall below specified minimums, the Contractor will be required to 
rework those zones until the required densities are obtained. 

12.1.4.2. During placing and/or compacting operations, the moisture 
content of material in the layer being compacted shall be near optimum 
(optimum +l, -3 percent) and shall be unifonn throughout the layer. The 
Contractor shall perform all operations necessary to insure the proper 
moisture content, including sprinkling, scarifying, aeration, or drainage. 
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12.1.4.3. Settling of bedding or backfill by puddling with water will not be pennitted. 

12.1.s. Testing. Testing to detennine moisture-density relations, 
suitability of materials, and degree of compaction obtained will, except as follows, be performed at no cost to the Contractor, by a Testing Agency 
retained by the Construction Manager. The Contractor shall' coordinate his 
work with the Construction Manager to pennit proper inspection as the work 
progresses. In the event that tests show that rework is required, the 
Contractor shall perform the necessary rework at no additional compensation. Additional costs for testing necessary to verify that the work is in 
compliance with the specifications shall be borne by the Contractor. 

12.1.6. Equipment. Should any equipment not be maintained in 
satisfactory working order or prove inadequate for obtaining the prescribed results, such equipment shall be repaired or replaced invnediately upon 
notification to the Contractor that the work performed by the equipment is unacceptable and does not meet the requirements of the plans and 
specifications. 

12.1.7. Stockpiling. When exce~s suitable materials result from the excavation work hereunder, or when excessive moisture in excavated material, construction procedure, or other factors make stockpiling of temporarily unusable materials advisable, the materials shall be placed in temporary 
stockpiles as approved by the Construction Manager. Different classes of 
materials shall be stockpiled separately. Stockpile areas shall be 
self-draining. Stockpile areas shall be prepared and maintained by the 
Contractor at no additional compensation. 

12.1.8. Construction Water. Raw water in the quantities required for the Contractor's use 1n construction operations, will be available without charge 
at a single plant area source designated by the Construction Manager. The Contractor shall be responsible for providing the equipment for transporting and utilizing the water to meet his construction needs. 

12.1.9. Sources of Earthwork Materials. Materials for use as fill or 
backfill material shall be obta1ned by the Contractor from the project site 
excavations for the work of this Contract, or from on-site stockpiles 
designated by the Construction Manager. Bedding material shall be 
Contractor-furnished from a Construction Manager approved source of material 
meeting the specified requirements for use as bedding material. 

12.2. Materials. 

12.2.1. Soils. To be considered suitable for use in the work, soils 
other than bedding material shall be free from perishable matter, trash, 
debris, frost or frozen material, and stones and hard cemented pieces larger than 3 inches, and shall be compactible with or without blending, to the 
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required densities. In addition, all material placed within 18 inches of 
finished grade shall swell less than 3 percent when tested in accordance with Unifom Building Code Test Method 29-2. In general, the material removed from excavations for work of this Contract will meet the above requirements. 

12.2.2. Beddinf Material. Material for bedding and initial cover over buried piping, andor bedding the Oil/Water Separator, shall be clean sand or sandy soil, all of which will pass a No. 4 sieve, and shall be free from 
perishable matter, trash, debris, frost and frozen material. 

12.3. Excavation. 

12.3.1. General. 

12.3.1.1. Excavation shall consist of the removal and disposition of 
materials, to the lines, grades, and dimensions shown on the Drawings and 
specified herein. Except as specified, overexcavation shall be avoided. 
Undercutting will not be permitted. 

12.3.1.2. Unauthorized overexcavation and the corrective measures 
necessitated thereby will not be considered as a basis for claims by the 
Contractor for additional payment. 

12.3.1.3. Overexcavation for installation of bedding beneath piping and 
beneath the Oil/Water Separator shall be performed as specified below. 

12.3.2. Excavating for Oil/Water Se~arator. Excavation for the Oil/Water Separator shall extend horizontally a su ficient distance to permit access and inspection of the Oil/Water Separator before backfilling, and to permit proper use of the Contractor's compacting equipment. Excavation shall be carried a minimum of-6 inches below the required elevation of the bottom of the 
Oil/Water Separator when installed. The bottom of the excavation shall be 
flat, in undisturbed earth. All loosened material shall be compacted or shall be removed. Banks shall be sloped or shall be shored as necessary for 
protection of the work and workmen in compliance with applicable codes and 
regulations. 

12.3.3. Trenchin~ for Piling. Trenches for buried piping shall be 
excavated such that t e insta led piping will be at the invert elevations 
indicated on the Drawings. Pipe trenches shall be overexcavated sufficiently to permit not less than 4 inches of compacted bedding beneath each installed pipe. Trench widths shall be kept to the minimum necessary for make-up of pipe joints, bedding of the pipe, and proper compaction with the Contractor's equipment. Tunneling or undercutting of banks will not be permitted. 
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12.4.1. Oil/Water Separator. The overexcavated depth of the excavation for the Oil/Water Separator shall be brought up to the required elevation of the bottom of the Oil/Water Separator with compacted bedding material. Bedding material meeting the specified requirements shall be placed in a horizontal layer and compacted to not less than 95 percent maximum density. The completed compacted surface shall be horizontal and flat. Immediately prior to setting the Oil/Water Separator in the excavation, approximately 1/2 inch of loose sand shall be spread on the compacted surface and raked smooth. 

12.4.2. Buried Pieing. All buried piping shall be installed on bedding material and covered with bedding material in accordance with the following: 
12.4.2.1. The overexcavated depth of the pipe trench shall be backfilled with materials meeting the requirements specified for bedding material. The bedding material shall be placed evenly along the trench bottom and compacted to not less than 95 percent maximum density. The compacted bedding material shall provide a smooth, flat, stone-free surface upon which the pipe will be laid. Immediately ahead of pipe laying in the trenches, depressions may be excavated in the bedding material as necessary for making the particular type of pipe joint. 

12.4.2.2. Piping shall not be concealed until leak-tested, inspected and released by the Construction manager for concealment. Approved and released piping shall have the specified bedding material placed evenly along both sides of the pipe in layers not exceeding 6 inches in uncompacted thickness. The bedding material shall be worked under the haunches of the pipe, eliminating voids. Each layer shall be compacted before placement of the next layer. Placing and compacting shall be continued until the pipe has a cover of not less than 6 inches of compacted bedding material. Backfilling the remaining trench depth shall be accomplished as specified in Paragraph 12.5.2., "Buried Piping." 

12.4.2.3. Care shall be taken throughout placing and compacting bedding material to prevent damage or displacement of installed piping or damage to its protective coatings. Any damage to the pipe or its protective coatings shall be satisfactorily repaired by and at the expense of the Contractor before proceeding with the work. 

12.5. Backfilling. 

12.s.1. Oil/Water Separator. After the Construction Manager's release for backfilling, the Oil/Water Separator shall be backfilled in accordance with the following: 

12.s.1.1. Backfilling shall be with material removed from the excavation. Backfill shall be placed, compacted and brought up evenly around the Oil/Water Separator to prevent eccentric loading against the unit. 
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12.s.1.2. During backfilling and compacting, all stones larger than l 
inch in any dimension shall be removed from contact with the Oil/Water 
Separator. 

12.5.l.3. Backfill shall be placed in lifts not exceeding 8 inches in 
uncompacted thickness, and each lift compacted to not less than 90 percent 
maximum density before placement of the succeeding lift. This procedure shall 
be followed until finish grade is reached. Reconstruction of basecourse shall 
be per Paragraph 12.8. 

12.5.2. Buried Piping. That portion of each trench remaining above the 
compacted pipe bedding shall be backfilled to finish grade in accordance with 
the following, using material excavated from the trench. 

12.s.2.1. Backfill shall be placed along the run of the trench in layers 
not exceeding 6 inches in uncompacted thickness, and each layer compacted to 
the required density before placing the succeeding layer. This procedure 
shall be followed until finish grade is reached. 

12.s.2.2. The required compacted density is 90 percent of maximum 
density, except that within roadways, and for a distance of 3 feet either side 
of roadways, the backfill shall be compacted to not less than 95 percent 
maximum density. Reconstruction of base course shall be per Paragraph 12.8. 

12.6. Grading. After completion of backfilling, and before the work will 
be given final acceptance, the Contractor shall finish grade all areas 
disturbed by work of this Contract. The graded surfaces shall be reasonably 
smooth, compacted, and free from irregular surface changes and areas where 
ponding of runoff could occur. The degree of finish required shall be that 
ordinarily obtainable from either blade grader or scraper operations. The 
finished and graded surfaces shall be not more than O.l foot above or below 
the established grades and sections. 

12.7. Maintenance. The earthwork perfonned under this Contract shall be 
maintained in satisfactory condition, as determined by the Construction 
Manager, until completion of Contract. Any erosion, rutting or undue 
settlement occurring prior to completion of Contract shall be promptly 
corrected by the Contractor. 

12.a. Reconstruction of Base Course. Base course disturbed by trenching 
and excavations under this Contract shall be reconstructed in accordance with 
the following: 

12.a.1. Preparation of Surfaces to Receive Base Course. The subgrade of 
areas to receive aggregate base course shall be brought to finished subgrade 
elevations and tolerances and to near optimum moisture content. 

12.a.1.1. The prepared subgrade shall be compacted to not less than 95 
percent maximum density, shall be smooth, and shall not vary more than 0.1 
foot above or below the required grade. 
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12.8.1.2. Subgrade that does not conform to the above requirements shall 
be reconstructed to the specified density and tolerances. 

12.8.1.3. Should elapsed time, or a period of precipitation or freezing 
temperatures occur between completion of an area of subgrade and construction 
of aggregate base course thereon, the subgrade will be reinspected and, if 
necessary, shall be reconditioned by the Contractor to conform to the 
foregoing requirements. 

12.8.2. General. Aggregate surfacing constructed hereunder shall be 
compacted aggregate base courses conforming to the requirements of Section 26 
of the 11 Standard Specifications of the State of California, Department of 
Transportation, 11 Class 2 Aggregate Base, 3/4-inch maximum aggregate size, 
except that the compaction and tolerance requirements specified hereinafter 
shall govern. 

12.8.2.1. The aggregate base materials shall meet the gradation quality 
and other requirements of Article 26-1.02B of the referenced Standard 
Specification. 

12.8.2.2. All aggregate base materials required for the work hereunder 
shall be reclaimed from the excavated area or furnished by the Contractor from 
off-site sources. The aggregate base material furnished from off-site sources 
shall not be used in the work until certification by the supplier indicates 
its compliance with Article 26-1.02B of the Standard Specification. 

12.8.2.3. In-place density of both compacted subgrade and compacted 
aggregate base course will be determined by the Testing Agency in accordance 
with ASTM D1556 (Sand-Cone Method) or ASTM 02922 (Nuclear Method). 

12.8.3. Subgrade Requirements. Immediately prior to commencing base 
course construction thereon, the subgrade surfaces shall be inspected by the 
Construction Manager's Testing Agency to verify the density and tolerance 
requirements of Paragraph 12.8.1. At the time of commencing aggregate base 
course construction,the subgrade of the area to be surfaced shall be near 
optimum moisture content as determined in accordance with ASTM 01557. 

12.8.4. Construction. 

12.8.4.1. Aggregate base material shall be placed only on finished 
subgrades meeting the specified requirements for section, density, uniformity 
and smoothness, and which are free from loose or frozen material. Aggregate 
base material shall not be placed on the prepared subgrades when the moisture 
content of the top 6 inches of the subgrade exceeds op.timum. 

12.8.4.2. The aggregate base material shall be placed in uniform mixtures 
and shall be spread in layers or windrows without segregation. Segregated 
materials shall be mixed until uniform. 
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12.8.4.3. The aggregate base material shall be spread, watered, 
processed, shaped and compacted as specified. Where the required thickness of 
the completed course is 6 inches or less, the material may be spread and 
compacted in a single layer. Where the required thickness of the completed 
aggregate base exceeds 6 inches, the base material shall be spread and 
compacted in layers of approximately equal thickness, providing the compacted 
thickness of a layer shall not exceed 6 inches. 

12.8.4.4. After the top surface of each course has been spread and 
shaped, and before compaction is completed, all surface transverse and 
longitudinal irregularities shall be eliminated. 

12.8.4.5. Each layer of aggregate base material shall be uniformly 
compacted throughout to a density of not less than 95 percent of maximum 
density at optimum moisture content as determined in accordance with ASTM 
D1557. 

12.8.4.6. The finished and compacted surface of the compacted aggregate 
surfacing shall conform to the grade and typical sections shown on the 
Drawings, or with authorized modifications thereof. When tested in any 
direction with a 10 foot straightedge, the finished base course shall not show 
a deviation in excess of 3/8-inch. 
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13.1.1. This Article covers and shall be applicable to all work associated 
with furnishing, delivering, installing, testing and balancing and start-up of 
the Heating, Ventilating and Air Conditioning Systems for the various 
structures associated with the 10 MWe Solar Pilot Plant Facility in accordance 
with the drawings, specifications, standards and supplements referenced herein. 

13.1.2. The drawings indicate the extent and general arrangement of the 
systems and equipment. All items shall be coordinated to provide ccmplete, 
properly functioning systems. Equipment, ductwork and piping shall fit into 
the spaces allotted and shall allow adequate and acceptable clearances for 
access, servicing and maintenance. 

13.1.3. The Contractor shall furnish, assemble, store, install, clean, 
lubricate, balance, test and start all the materials, equipment, controls and 
accessories associated with the HVAC Systems shown on drawings and specified 
herein, including but not limited to; 

a) HVAC ductwork, duct supports, internal duct lining, dampers, registers, 
diffusers and other ductwork accessories 

b) Controls 
c) Refrigerant piping 
d) Air handling units 
e) Condensing units 
f) Single packaged air conditioning units 
g) Exhaust fans 
h) Supply fan 5 
i) Electric duct heaters 5 
j) Electric unit heaters 5 
k) Louvers 
1) Humidifiers 5 
m) Relief dampers 5 
n) Air filters 4 
o) Incidental and miscellaneous items for complete installation. 5 

13.1.4. HVAC work shall be coordinated with the work of others, as 
required. When in the course of installation, interferences are found to 
exist, the Contractor shall, with the prior written approval of SFDI, make the 
changes necessary to accomplish the installation satisfactorily. 
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13.2. Submittal of Drawings and Data. The Contractor shall submit for 
SFDI's review, shop drawin.gs of all proposed equipment and detail control 
drawings. Any purchasing by the Contractor of HVAC equipment or controls 
prior to the SFDI's review of the proposed items shall be entirely_ at 
Contractor's risk. 

13.3. Protection of Material and Eguiement. Regardless of how shipped or 
where stored, the equipment, pipe, pipe fittings, valves, ductwork and 
accessories shall be adequately protected against loss, damage, entry of dirt 
and dust and against deterioration due to any cause. The Contractor's methods 
of complying with foregoing will be subject to the approval of the 
Construction Manager. 

13.4. Environmental Conditions: 

a) Pl ant Location Daggett, California 

b) Plant Elevation 1950 feet above mean sea level 

c) Air Temperature Range, 
Outdoors, Summer 113 F DB, 77 F WB 

Winter 16 F DB 

d) Barometric pressure: 13.7 psig 

13.5. Work Furnished by Others. The following equipment and services will 
be provided by others: 

a) All concrete, anchor bolts and grouting to meet Vendor's requirements. 

b) Electrical field wiring including power and control. 

c) Motor control centers, disconnect switches, motor starters and 
circuit breakers, unless noted otherwise. 

13.6. Equipment and Materials. 

13.6.1. General. 

13.6.1.1. Capabilities, sizes, characteristics, performance and 
accessories for each item of equipment shall be as shown on the equipment 
schedules on Drawing No. 40M7005133123. 4,5 

13.6.1.2. Each item of equipment shall have the manufacturer's name, 
address, manufacturer's model number and equipment tag number permanently 
inscribed on a metal plate securely attached thereto. 
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13.6.1.3. All rotating equipment shall be factory balanced statically and 
dynamically. Vibration values of self-excited vibration velocity shall be 
less than 0.10 inch per second when measured with a vibration meter on the 
frame, housing or bearings of the equipment in the-vertical, horizontal and 
axial directions. The vibration meter shall be a calibrated Model 308, as 
manufactured by International Research and Development Corporation, or 
SFDI-approved equal. 

13.6.1.4. Electric motors shall have enclosures as specified on the 
Equipment Schedules. The motors furnished shall be designed, manufactured and 
routinely tested in accordance with the latest applicable NEMA, IEEE and ANSI 
Standards. The continuous horsepower nameplate rating shall be greater than 
or equal to the maximum brake horsepower required by the driven equipment when 
the equipment is operating at the rated load conditions specified in the 
Equipment Schedule. 

13.6.1.5. All motors shall conform to Engineering Standard JF16.02.02, 5 
attached hereto as a supplement. 

13.6.1.6. Noise emission from each item of equipment furnished hereunder, 
excluding background noise, shall not exceed values specified by OSHA as 
maximum permissible noise exposure for eight (8) hours per day, when measured 
parallel to the equipment axis and at any point that is five (5) feet 
vertically above the equipment operating level and five (5) feet horizontally 
from the equipment surface. The noise emission shall be measured with a 
calibrated Model 308 vibration meter, as manufactured by International 
Research and Development Corporation, or SFDI-approved equal. 

13.6.1.7. Manufacturer's name, trade name, type or model number specified 
herein are used for convenience in facilitating description and establishing a 
standard of quality, type, arrangement and design characteristics of the 
equipment desired. If the equipment of other manufacturer(s) is furnished, 
such equipment shall be of the same general arrangement and shall be 
compatible with and fit into the space available, as the item specified. All 
reference to manufacturer and trade names shall be assumed to be followed by 
the words 11 or SFDI-approved equal. 11 

13.6.1.8. Vibration eliminators shall be used to prevent transmission of 
vibration and noise to building structures. 

13.6.1.9. Belts, pulleys, couplings, projecting set screws, keys and other 
rotating parts shall be fully enclosed and properly guarded. 

13.6.1.10. The paint system for all equipment ferrous surfaces shall 
conform to Stearns-Roger Incorporated Engineering Standard JCl0.80 Painting 
Specification for HVAC Equipment. 
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13.6.2.1.1. General. Each condensing Unit shall be assembled as a single 
unit and shall include compressor, condenser coil, condenser fan(s) and 
motors, sight glass, service access valves, unit controls, filter drier and 
holding charge of R-22. All units shall be designed for outdoor application. 
Units shall be rated in accordance with ARI Standard No. 210. 

13.6.?.1 .?. Casing. The casing shall be fabricated from 18-gage minimum 
thickness hot dipped galvanized sheet steel (ASTI-1 A525, A526 or A527) or 
electrolytic zinc-coated sheet steel, commercial quality, coating, Class C, 
phosphatized and painted. The unit shall be designed for weatherproof 
operation in accordance with UL Specification No. 465. 

13.6.2.1.3. Compressor. Compressor shall be welded hennetic or 
serviceable hermetic type with spring isolator mountings. Overloads and 
inherent winding thermostat protection shall be provided for hennetic motor 
protection. Crankcase heater shall be provided. Unit for ACCU-3 shall be 
furnished with two (?) step capacity control, self-reversing positive 
displacement oil with filters and magnetic plugs. 

13.6.2.1.4. Condenser Coil. Condenser coil shall be fabricated from 
aluminum plate (0.090 minimum thickness) fins bonded to seamless 3/8-inch O.D. 
copper alloy tubes. Fins shall have full self-spacing collars drawn belled 
and bonded to tube by hall or bullet expansion. Coils shall be leak tested 
under water 425 psig. Coil shall be single circuit type. The coil shall be 
protected on all sides by a heavy-duty grille. Refrigerant coil shall be 
circuiten for subcooling. 

1~.6.?.1 .~. Fans anrl Motors. Fan(s) shall be propeller type with aluminum 
hlades and electro-zinc plated steel hubs, statically and dynamically 
balanced. Vibration linits shall confonn to Paragraph 13.6.1.3. Drive shall 
be direct and fan guards shall be provided conforming to OSHA requirements. 
Fan motors shall be totally enclosed, permanently lubricated type. Motors 
shall have built-in thermal overload protection. Motor selection shall be 
based on 130 F ambient temperature. 

13.6.2.1.6. Controls. Control circuit shall be 115 volt and shall include 
control circuit fusing and control power transformer. All refrigeration 
pressure controls shall be located in unit compressor compartment. Unit shall 
be wired coMplete with magnetic contactors for both compressor and condenser 
fan motors, and three-leg COf'lpressor overload protection, high and low 
pressure cutouts, oil pressure switch, and short cycling"timer. 
Across-the-line starter shall be used for unit. 
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13.6.2.2.1. General. The air handling units shall be of sectional design 
with all components factory assembled in one compact cabinet. The units shall 
be internally insulated and supplied with all components as shown on drawing 
and specified on the Air Handling Unit Schedule and herein, and shall be 
tested as co~plete operating units. 

13.6.2.2.2. Casing. 

13.6.2.2.2.1. Casing shall be fabricated cold rolled steel ASTM A366, ASTM 
A~25 hot dipped galvanized or ASTM A591 electrolytic zinc coated steel sheets. 

13.6.?.2.?.2. Casing shall be chemically cleaned, phosphatized, primed and 
painted. rasing shall be reinforced and braced with steel angle framework. 
Casing shall be of sectional design, comprised of a fan section, a coil 
section and a filter mixing box section. Fan and coil section shall be 
insulated with 1-inch, 3/4 lb/cu ft density glass fiber blanket insulation 
fastened with SFDI-approved adhesive. 

13.6.2.?.2.3. All hanger or bolt holes in the unit casing shall be 
prepunched at the factory. 

13.6.2.?.3. Cooling Coil Section. 

13.6.2.?.3.1. Direct expansion type cooling coils shall be furnished-with 
aluminUl!I plate ASTM 8209, Alloy 1100-0 (0.090 minimum thickness) fins firmly 
bonded to seamless 5/8-inch 0.0. copper tubes. Fins shall have self-spacing 
collars, drawn, belled and bonded to tubes by mechanical expansion. Fin 
spacing shall be as specified on Air Handling Unit Schedule. 

13.6.2.2.3.2. The tubes shall be silver brazed into die-fanned extruded 
holes jn headers. Headers shall be seamless copper tube 0.065-inch minimum 
wall thickness. Header caps shall have minimum thickness of 0.125-inch. 

13.6.2.2.3.3. Coils shall have a galvanized steel casing ASTM A526 or 
A~27, G-90 coating <16 Ga USS 0.0635 minimum thickness). Coils shall be 
removable from the air handling unit through removable panels. 

13.~.2.2.3.4. Sealing strips shall be provided between the coil frame and 
the casing, to eliminate air bypass and moisture carry-over. 

13.6.2.2.3.5. Venturi type refrigerant distributors of low pressure drop 
rlesign, arranged for down feed, shall be incorporated. There shall be a 
minimum of one distributor for every 12 circuits. 

13.6.?.2.3.6. Coils shall be circuited so as to ensure equal distribution 
of refrigerant to all coil circuits. Circuiting shall be arranged so that air 
fl ow is counterf1 ow to the refrigerant fl ow. 
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13.6.?.2.4.1. Fans shall be double width, double inlet, multiblade 
centrifugal type •. All fans shall be statically and dynamically balanced after 
being installed on fan shaft in accordance with Paragraph 13.6.1 .3 of this 
specification. Fan shafts shall not pass through their first critical speed 
as unit comes up to rated rpm. 

13.~.?.2.4.?.. Fan housing shall be fabricated with die-formed, streamlined 
inlets and side sheets. Fan bearings shall be grease-lubricated ball bearings 
selected for an AFBMA L-10 minimum life of 40,000 hours. Bearings may be 
mounted either externally or internally. Internally mounted bearings shall 
have extended grease line brought out to a convenient location, external to 
the fan cabinet. Fan and fan motor position shall be as indicated on the 
drawing. 

13.6.2.2.5. Drain Pan Section. A drain pan shall be provided under the 
fan and coil section. Drain pan shall be insulated with seamless 1/2-inch 
cellular, sprayed, foamed-in-place insulation. Insulation shall be covered by 
16 gauge (0.0635) minimum thickness hot dipped galvanized steel sheet or 
SFDI-approved equal. 

13.6.2.2.6. Filter Mixing Box (For AHU-1 thru AHU-3 only). 

13.6.?..2.6.1. The mixing box shall have duct connection flanges on both 
inlet and outlet openings. 

13.6.l.2.6.2. The leaving side of the unit shall have bolt holes 
compatible with the air handling unit casing and permanently match-marked for 
proper assembly. 

13.6.?.?..n.3. The mixing box shall be constructed of 18-gage 
mill-9alvanized steel, with reinforcing angles. 

13.6.?.2.6.4. An access door shall be provided on the side of the mixing 
box to permit access to the filters. The door shall be large enough to permit 
removal of all filters. 

13.6.?.2.6.5. The filters shall be 2-inch fiberglass and of the throwaway 
type. The air filters shall be of 36.5 percent efficiency when tested on NBS 
type test. Filters shall be type 30/30 as manufactured by Farr or 
SFDI-approved equal. 

13.6.2.2.6.6. The dampers shall be 0.125-inch 6063-TS extruded aluminum of 
opposed blade design. The blades shall be approximately 4-inches wide, and -
seals shall be provided at all meeting surfaces. Leakage shall be less than 
2.5 cfn per square foot at 0.435 inches WG. 
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13.6.2.2.6.7. Draft gage connections shall be provided for the combination 
filter mixing box consisting of static pressure fitting No. A-308, complete 
with plugs, as manufactured by Dwyer Instruments, Inc., or SFDI-approved 
equal. The location of the fittings shall be selected by the manufacturer and 
shall be in the most turbulent-free area. The location shall be subject to 
SFOI review. 

13.6.?..2.7. Vibration Isolators. Hanger type isolators shall be provided 
by the Air Handling Unit manufacturer. Isolators shall be combination spring 
and fiber glass hangers, incorporating 2-inch thick neoprene-jacketed 
precornpressed molded fiber glass inserts in series with springs, all encased 
in welded steel brackets. The spring shall have a minimum travel of 50 
percent between the design height and solid height. 

13.f;.?..2.8. Drives and Motors. 

13.6.2.2.8.l. Motor shall be furnished by air handling unit manufacturer. 
Motor enclosure shall be as specified on Air Handling Unit Schedule. Motor 
shall be mounted on a structural steel adjustable base with at least 3 inches of axial adjustment. 

13.6.2.?.8.?. Multigroove V-belt drive of the adjustable pitch type shall 
~e furnished sized for 1.5 times the fan motor horsepower. An open expanded 
metal belt guard having sides of hot dipped galvanized steel sheet and 
expanded metal face with opening for tachometer shall be furnished. Belt 
guard shall conform to OSHA rules and regulations. 

13.6.2.~. Roof Top Air Conditioning Unit (ACU-1 ). 

13.6.2.3.1. General. Unit shall be designed for outdoor roof top 
installation on a full roof curb. Unit shall be complete with direct 
expansion cooling coil, compressors, evaporator fan, drive, condenser coil, 
condenser fans and motors, filters outside air system, return air system, 
nonfused disconnect switches~ and all operating and safety controls, all 
assembled in one piece unit, fully charged with R-22, prewired, tested and 
ready to operate. Electric wiring shall be in accordance with National 
E" ectric r.ode NFPA-70-75. 

13.6.2.~.2. Casing. Exterior panels shall be fabricated from hot dipped 
galvanized steel sheet ASTI~ A525, A526 or A527 with minimum coating thickness 
r.90 (co&111ercial ). Painting shall conform to Stearns-Roger Engineering 
Standard JCl0.80, Painting Specification. Neoprene washer screws shall be 
coated with zinc plus zinc chromate where sealing is required. Latched and 
gasketed access doors shall be 22 Ga (0.0336-inch) minimum thickness, 
hot-dippP.d galvanized steel sheet, and shall provide access to control panels, 
compressors, filter sections on both sides, outside/return air damper 
sections, evaporator coils and supply fan. Interior surfaces of exterior 
casing members in contact with air stream shall have 1-inch minimum thickness 
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fiberglass insulation. Roof assembly shall be one piece curved for natural 
drainage, with modified lock seam joints filled with sealant over all but 
condenser section. Two drains shall be provided on each side of condenser 
section. Unit base shall be a one-piece welded assembly with 14 Ga 
(0.0785-inch) minimum thickness hot dipped galvanized steel fonned load 
bearing members, formed recess with factory installed flexible base-to-roof 
curb sealing gasketing and roof overhang for water run off. Unit shall be 
provided with lifting lugs to accept chains or cables for rigging. 

13.6.2.3.3. Electrical. Wiring shall be installed in accordance with 
Mational Electrical Code (NFPA-70} tested in individual component assemblies 4 
and rechecked during final factory run test. Wiring in air flow path shall be 
enclosed. Internally vented main control panel on condenser end shall have 
supply overload protector, fuses for supply condenser fans, dead front panel 
and factory mounted unit disconnect switch. Factory wiring shall be complete 
to load side of unit disconnect switch. Remote control panel shall be Class 
II wiring. Electrical controls identification shall be stenciled in control 
panels. 

13.6.2.3.4. Roof Mounting Curb. Curb shall be fabricated from 12 Ga 
(0.0785-inch) minimum thickness hot dipped galvanized steel sheet (ASTI~ A525, 
A526 or A5?7 G-90} with a nominal two inch by four inch wood nailer strip. 
Supply/rP.turn air opening gasketing shall be provided. 

13.6.?.3.5. Compressor. Compressors shall be welded shell hennetic 
reciprocating type running at 3600 rpm with spring isolators. Provide 
non-il'ffllersion type crankcase heater in crankcase well and discharge and 
suction service valves. Motor shall be suction gas cooled and sized for 
operation with voltage fluctuations +10 percent of nameplate voltage. Solid 
state overload sensors shall be imbeaded in each stator winding. Compressor 
safety controls shall include high and low pressure cutouts and reset relay. 
Motor starter shall be across-the-1 ine type. Reset relay shall protect the 
compressor against cycling by automatically locking out system operation when 
interrupted by compressor overload, compressor motor winding temperature, or 
high pressure cutout. Relay shall be manually reset on unit. 

13.6.2.3.6. Evaporator Coil and Drain Pan. 

13.6.?.3.6.1. Evaporator coil shall be three-row seamless 3/8-inch OD 
copper tubing (0.009-inch minimum wall thickness) mechanically bonded to full 
collar aluminum fins. Coil shall be factory leak tested at 300 psig under 
water. Coil shall be provided with thermostatic expansion valve. A liquid 
line filter-drier shall be provided. Suction line shall be insulated. 

13.6.2.3.6.2. A fully insulated drain pan extending into fan section shall 
be furnished. Threaded drain connection on each side of unit shall be 
provided. 
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13.6.2.3.7. Condenser Coil. A multi-row air cooled V-type coil with 
seamless 3/8-inch OD copper tubing 0.025-inch minimum wall thickness 
mechanically bonded to full collar convoluted aluminum fins (0.009 inch 
minimum thickness). A subcooling circuit with accumulator shall be 
incorporated. Coil shall be factory leak tested at 425 psig under water. 

13.6.2.3.R. Condenser Fans and Motors. Vertical discharge broad blade 
propeller fans, balanced to meet 1,m,ts of vibration outlined in Paragraph 
13.6.1.2. when mounted on direct drive motor shaft shall be furnished mounted 
in deep bell mouth orifices. Driving motors shall be single phase with 
permanently lubricated bearings, UL Listed for outdoor use. 

13.6.2.3.9. Suppl~ Fan. Double inlet, double width, forward curved bladed 
fan shall be furnishe with adjustable sheave drive. Fan's shaft and sheave 
shall be factory balanced, both statically and dynamically, to conform to 
limits given in Paragraph 13.6.1.2 after assembly. Fans shall reach rated rpm 
before fan shaft passes through first critical speed. Fan shaft shall be 
mounted on sealed permanently lubricated ball bearings. Fan motor and fan 
assembly shall be mounted on conmon base to allow consistent belt tension with 
no relative motion between fan and motor shaft. The entire assembly shall be 
completely isolated from unit and fan board by double deflection, 
ruhber-in-shear isolators. 

13.6.2.3.10. Filters. Two inch thick throw away glass fiber filters shall 
be furnished and mounted within unit and shall be accessible through access 
panels. Filters shall be type 30/30 as manufactured by Farr or SFDI-approved 
equal. 

13.6.?..3.11. Drives and Motors. 

13.6.2.3.11 .1. Evaporator fan motor shall be open drip proof ball bearing 
type, 460V, 3 phase, 60 hertz, 3450 rpm. Motor shall be mounted on a 
structural steel adjustable base with at least 3-in~h adjustment range. 

13.6.2.3.11.2. A multigroove V-belt drive of the variable pitch type shall 
be furnished, sized for 1.5 times the fan motor horsepower. 

13.6.2.3.12. The unit shall be furnished with "Economizer Cycle" package 
including dampers, outside air intake hood and fully modulating controls 
capable of introducing up to 100 percent outdoor air for cooling. 

13.6.2.3.13. Control Panel. The panel shall provide control of fan 
operation, and signal lights indicating fan operation, cooling malfunction and 
dirty fi 1 ters. 

13.6.2.3.14. Controls. All necessary control components shall be provided 
for the operation of the unit as indicated on the drawings and specified 
herein. All controls shall be factory installed, wired and tested before 
shipment. 
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13.6.2.4.1. Unit shall be air-cooled, thru-the-wall type air conditioner 
of the capacity indicated on the Equipment Schedule. Unit shall be complete 
with compressor, evaporator fan and coil, condenser fan and coil, motor, 
intake and discharge grilles and controls all factory assembled in a 
thru-the-wall sleeve. 

13.6.2.4.2. Compresser shall be hennetically sealed and internally spring 
mounted for quiet operation. 

13.6.2.4.3. Evaporator and condenser coils shall have copper tubing as 
primary surface and aluminum fins for the secondary surface. A capillary 
restrictor shall be the metering device for the refrigeration system. 

13.6.2.4.4~ Evaporator and condenser fans shall be direct driven from a 
c011111on motor. Evaporator fan shall be centrifugal type, condenser fan may be 
centrifugal or propeller. 

13.6.2.4.5. The front panel shall be insulated with heavy glass fiber 
insulation for sound deadening. 

13.6.2.4.6. Sleeve casing shall be one piece, LI-channel reinforced 
fabricated from minimum 18 gauge galvanized steel. The casing shall be 
chemically cleaned and coated with an anti-rust phosphate. 

13.6.2.4.7. Controls shall be accessible from the front, factory wired and 
completely enclosed within the unit. Adjustable thennostat shall 
automatically cycle the compressor to maintain the set temperature. Fan 
control shall be a three position switch for high, medium and low fan speeds. 

13.6.2.4.8. Unit shall comply with the NEC Standards and rated in 
accordance with ARI Standard 310. The sealed in refrigeration system shall 
have a five year warranty on parts. 

13.6.2.5. Exhaust Fans {EF-1 thru EF-3). 

13.6.2.5.l. General. 

4,5 

4 

13.6.2.5.1.1. The fans shall be designed and constructed in accordance 4 
with the equipment schedule and as specified herein. 

13.6.2.5.1.2. All fan units shall be rated to comply with the requirements 4 
of the AMCA certified rating program and shop tested in accordance with AMCA 
Standard Test Code No. 210. Fans shall produce the specified cfm at the · 
required static pressure while not exceeding the specified maximum 
horsepower. Fans performance shall not differ from curves of the model by 
more than.!. 10 percent variation in volume. 
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13.6.2.5.1.3. All fans shall be of nonoverloading design to prevent motor 
overload regardless of static pressure. 

13.6.2.5.1.4. Fan blades shall be one piece cast aluminum alloy ASTM 826 
alloy 319-F or SFDI approved equal. 

13.6.2.5.1.5. Fan tip speed shall not exceed 11,000 fpm. 

13.6.2.5.1.6. Safety guards shall be provided on units with exposed fan 
blades regardless of fan location. Fan guards shall be fabricated from 
1/2-inch mesh wire screen in which the wires are securely fastened at every 
cross point by galvanizing after wearing of screen. Wire shall be not smaller 
than AWG 14 (0.080 inch). Guard shall conform to OSHA rules and regulations. 
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13.6.2.5.2.1. Propeller fan assemblies shall be constructed of aluminum 
and/or steel. Fiberglass or plastic construction is not acceptable. 

13.6.2.5.2.2. Fans shall be of the panel type with die-formed steel 
venturi rings. Motor base shall be fabricated from 3/16-inch minimum 
thickness steel plate. Motor base shall be supported by steel bar (3/8-inch 
minimum diameter) or steel tube (3/8-inch O.D. by 0.065-inch wall minimum 
dimension) or steel plate support (3/16-inch minimum thickness) welded to 
motor base and venturi ring designed to minimize vibration. 

13.6.2.5.2.3. DELETED. 

13.6.2.6. Supply Fan (SF-1). 

4 

5 

13.6.2.6.1. The fan shall be designed and constructed in accordance with 5 
the equipment schedule and as specified herein. 

13.6.2.6.2. Fan performance shall be based on tests conducted in 5 
accordance with AMCA standard test codes for Air Moving Devices and shall be 
licensed to bear the AMCA certified Air Rating Seal. 

13.6.2.6.3. Wheel diameters, outlet areas and arrangements shall be in 5 
accordance with standards adopted by AMCA for industrial fans. All housings 
shall be welded and of heavy gauge steel suitably braced to resist vibration 
or pulsation. Wheel shall have heavy steel backward inclined blades welded to 
heavy steel plate backplate and wheel cone. 

13.6.2.6.4. Shafts shall be 1040-45 SAE steel and shall not operate beyond 5 
70 percent of the first critical speed. 

13.6.2.6.5. Bearings shall be heavy duty ball or roller type sized to 5 
produce a B10 life of r.ot less than 40,000 hours, and an average fatigue life 
of 200,000 hours. 

13.6.2.6.6. Fans shall be provided with a weather-proof cover enclosing 5 
the motor and drive assembly and drain located at the lowest point of the 
scroll, with plug. 

13.6.2.7. Electric Duct Heater (EDH-1) 5 

13.6.2.7.1. General. Electric Duct Heaters shall be listed by 
Underwriters' Laboratories for zero clearance to combustible surfaces and 
shall meet 1978 National Electrical Code requirements. Heaters shall be 
suitable for installation in both unlined ducts and ducts with 1-inch of 
internal insulation. Heaters to be installed in hazardous locations shall be 
in accordance with Article 500 of the NEC and shall bear UL listing for such 
locations. Voltage, size, wattage, number of control steps and control 
voltage shall be in accordance with the equipment schedule and as specified 
herein. 
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13.6.2.7.2. Ile!· Electric duct heater shall be of the slip-in type 5 
similar in design to Indeeco, Type QUA. Unit shall be provided with a NEMA 4 
weathertight terminal box for outdoor installation. 

13.6.2.7.3. Elements. Elements shall be 80 percent nickel, 20 percent 5 
chromium open resistance coils, insulated by ceramic or phenolic bushings. 
Bushings shall be recessed into supporting brackets spaced on 3-1/2 inch 
maximum centers. Terminals shall be stainless steel, machine crimped to 
elements and held in place with stainless steel nuts and shakeproof washers. 
The maximum watts persquare inch of wire surface shall be 35 watts. Steps 
shall be arranged to prevent stratification when operating at less than full 
capacity. 

13.6.2.7.4. Casings. Frames shall be formed from ASTM A525 and A526 or 5 
A527, coating G-90, galvanized sheet steel 18 gauge (0.0516-inch) minimum 
thickness or aluminized steel 18 gauge (0.050-inch) minimum thickness, per 
ASTM A463, commercial quality Type 1 coating, T140 and.designed for slip-in 
mounting for a 1-inch internally insulated duct. Construction shall conform 
to Underwriters' Laboratories Standard 1096. 

13.6.2.7.5. Heater Terminal Compartment. 5 

13.6.2.7.5.1. Terminal box shall be of the recessed type for installation 5 
in a duct with 1-inch internal insulation. The terminal box shall be 
fabricated from 18 gauge (0.0516-inch) galvanized sheet steel, manufacturer's 
standard minimum thickness or aluminized steel of same gauge. 

13.6.2.7.5.2. Automatic and manual cut-outs, pressure differential type 5 
cut-outs, and safety interlock components shall be mounted in the terminal 
compartment. 

13.6.2.7.5.3. The compartment box shall be provided with knock-outs 5 
compatible with amperage rated cable size of the heater and controls, terminal 
blocks and wiring gutters for all field wiring. 

13.6.2.7.5.4. A detailed wiring diagram shall be furnished with the box. 5 
The cover shall be solid, single hinged, 18 gauge manufacturer's standard 
(0.0478-inch) aluminized steel. 

13.6.2.7.6. Safety Interlock Components. Safety interlock components are 5 
to meet the requirements of the Underwriters' Laboratories and the National 
Electrical Code. The following components shall be supplied and prewired by 
the supplier: 

13.6.2.7.6.l. Airflow Interlock. A fan relay for field connection to fan 5 
starter holding co, • 
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13.6.2.7.6.2. Temperature Limiting Controls. Heater shall be equipped 
with disc-type automatic reset thermal cut-out for primary protecticn, and 
load carrying, disc-type manual reset thermal cut-out wired to each heater 
circuit for secondary protection. Heater limiters or similar fusible devices 
are not acceptable. 

13.6.2.7.6.3. Contactors. Contactors shall be of the de-energizing type 
and meet all requirements of NEMA Standard No. ICS2-211A. 

13.6.2.7.6.4. Cvercurrent Protection. 

13.6.2.7.6.4.1. For Heaters Drawinf More Than 48 Arnfs. Overcurrent 
protection in each heater circuit sha 1 be of fuse bloc type with dual 
element fuses, installed in phenolic or ceramic blocks with reinforcing springs. 

13.6.2.7.6.4.2. For Heaters Drawing Less Than 48 Amps. 

13.6.2.7.6.4.2.1. A magnetic circuit breaker shall protect the entire load 
and shall be externally resettable. A fuse9 disconnect switch with door 
interlock to disconnect all underground conductors. 

13.6.2.7.6.4.2.2. A control transformer with primary fusing. 

13.6.2.7.6.4.2.3. Pilot lights to indicate when each circuit is en and 
when air flow is insufficient. 

13.6.2.7.7. Multi-Stage Controllers. 

13.6.2.7.7.1. The number of heating stages shall be furnished in 
accordance with the Electric Duct Heater Schedule on the Drawing. 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

13.6.2.7.7.2. Step controllers of the electric type shall be furnished by 5 
the manufacturer. 

13.6.2.7.7.3. The electric step controller shall be suitable for 150°F 5 
ambient operation. Time cycle for 10 switches to come on shall be 13 minutes 
maximum. A built-in cycle relay shall prevent entire load from coming on at 
once, after power failure. Switches shall be rated for pilot duty (up to 240 
volts) and shall be used to control magnetic contactors. For 480 volt line 
applications, a built-in 480 volt/120 volt or 240 volt transformer shall be 
furnished. A separate built-in transformer shall provide 24 volts for 
thermostat circuit. 

13.6.2.8. Electric Unit Heaters EUH-1, EUH-2, EUH-5 thru EUH-18). 4,5 

13.6.2.8.1. General. All unit heaters shall be of size kw, cfm, motor hp, 5 
fan rpm, and type of air discharge indicated on the Equipment Schedule. 
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13.6.2.8.2. Fans. Propeller fans shall be broad bladed with a minimum of 5 
four blades. Faii'75Tades shall be fabricated from aluminum and securely riveted to 
an electro-zinc plated steel spider which in turn is secured to an electro-zinc 
plated steel hub provided with a minimum of two set screws for attachment to motor 
shaft. 

13.6.2.8.3. Fan Drives. All unit heaters·propeller fans shall be directly 5 
driven by driving motors. 

13.6.2.8.4. Motors. 5 

13.6.2.8.4.1. Motors shall be manufactured by a reputable motor 5 
manufacturer in accordance with NEMA standards. Motor winding insulation 
class shall be selected for ambient temperature as called for in Motor 
Specification. 

13.6.2.8.4.2. Motors of subfractional horsepower sizes (l/20 hp, 1550 rpm 
and under} shall be sleeve bearing llSV/60/1 totally enclosed air-over with 
thermal overload protection. Motors of fractional horsepower sizes (l/15 hp, 
1550 rpm up to 1/2 hp, 1100 rpm} shall be of the permanent split capacitor 
type, totally enclosed air-over ball bearings, with built-in overload 
protection and l20V/60/l electrical characteristics. An alternate totally 
enclosed air-over polyphase squirrel cage, sealed ball bearing motor may be 
used from 1/2 hp, 1140 rpm through integral horsepower sizes. Where single 
phase motors are required in the 3/4 hp and 1 hp sizes, motors shall be dual 
voltage 120/230-60-1, 208/220-60-l or 230/460-60-1 ball bearing capacitor 
start totally enclosed air-over with built-in overload protection. Where 
specified in Equipment Schedule explosion-proof motors air-over rated shall be 
used in horsepower size 1/20 hp and over in either single phase or polyphase 
types. · 
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13.6.2.8.5. Ratings. All unit heaters shall be rated in accordance with 5 
AMCA Standard No. 210. 

13.6.2.8.6. Enclosure. 5 

13.6.2.8.6.1. Enclosure shall be fabricated from electro-zinc coated 18 5 
gauge USS (0.0478 inch) minimum thickness steel. Enclosures shall contain 
heating elements, contactors and control transformers. 

13.6.2.8.6.2. Air shall be drawn in the back of the heater and discharged 5 
through independently adjustable horizontal louvers on front of casing. A 
control compartment shall be provided for easy wiring and inspection of 
controls. An access door shall be provided for ready access to the 
compartment and shall have wiring diagram permanently attached to door. Motor 
shall be mounted on 14 9auge B&S minimum diameter formed wire protective guard 
conforming to OSHA requirements for fan guards. Motor mount shall be isolated 
from the casing by neoprene vibration isolators. 

13.6.2.8.7. Heating Element. 5 

13.6.2.8.7.1. Element shall be fabricated from coiled nickel chromium 5 
alloy resistance wire embedded and completely surrounded in magnesium oxide, 
enclosed and swaged into corrosion resistant steel sheaths to which are 
furnace brazed corrosion resistant steel fins. 

13.6.2.8.7.2. Element assembly shall be enclosed in a steel shroud to 5 
assure uniform air distribution over heating element. Element shall be 
guaranteed for 5 years. 

13.6.2.8.8. Wiring. 5 

13.6.2.8.8.1. Heater shall be designed for a single supply circuit, with 5 
element motor and control circuits subdivided and fused to conform to the 
National Electric Code, OSHA Rules and Regulations and UL Standard 573. All 
three phase heaters shall have balanced phases. 

13.6.2.8.8.2. Contactors and control circuit transformer and thermostat 5 
shall be factory assembled and wired with only one direct line supply required 
in the field. Thermostat shall be mounted on front panel of unit. 

13.6.2.8.9. Thermal Overload Protection. All heaters shall be equipped 5 
with a manual reset thermal cut out which disconnects elements and motor in the 
event normal operating temperatures are exceeded. 

13.6.2.9. Louvers (L-1 thru L-7). 

13.6.2.9.1. General. 

13.6.2.9.1.1. All fixed, and operable louver frames and blades shall be 
fabricated from ASTM B221 aluminum alloy 6063-T52. 
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13.6.2.9.1.2. The air pressure drop across fixed louvers equipped with 
bird screen at free air velocity of 625 fpm in either intake or exhaust mode, shall not exceed 0.08-inches of water. 

13.6.2.9.1.3. Mist or small droplets of water shall not entrain at free 
area velocities of less than 800 fpm. Tests shall be conducted in accordance with AMCA Standard ~Jo. 500. 

13.6.2.9.1.4. All louvers shall be designed to withstand a wind pressure of 45 pounds per square foot. Maximum blade.deflection measured at mid span shall be limited to 1/180 of blade span at 11.0 lbs/sq ft wind pressure. No pennanent set will be tolerated. 

13.6.2.9.2. Fixed Louvers (L-4 Thru L-7). 

13.6.2.9.2.1. Fixed louvers shall have minimum free area as indicated on the Equipment Schedule, Drawing No. 40M700513323. 

C .., 

5 

5 

4,5 

5 
4,5 

13.6.2.9.2.2. Fixed louvers shall have 4-inch or 6-inch (see schedule) deep 5 frame fabricated from 0.125-inch minimum thickness aluminum alloy. Heads, jambs, sills, and mullions shall be one piece structural members with integral calking slot and retaining beads for installation inside channel steel wall opening. Mullions shall be designed with internal drains capable of draining 12 feet length of blade under conditions outlined in AMCA Standard No. 500 and Standard No. 511. Frame shall be welded construction with corner bracing 
using gussets or straps on all sizes 10 square feet or larger. Other methods of assembly must be SFDI-approved. 

13.6.2.9.2.3. Blades shall be of the stormproof drainable type. Drain 5 gutters shall have sufficient capacity to drain blades 12 feet long under conditions outlined in A~lA Standard No. 500 and Standard No. 511. Blade shall be extruded aluminum alloy with minimum thickness of 0.081-inch. 

13.6.2.9.2.4. Louver blades shall have a maximum unsupported span of 5 5 feet-0 inches. 

13.6.2.9.2.5. Allowance for thennal expansion shall be provided at the 5 jambs. 

13.6.2.9.2.6. A bird screen fabricated from 3/4-inch aluminum or 5 hot-dipped galvanized flattened expanded metal with minimum thickness of 
0.051- or 0.500-inch mesh, 0.062-inch diameter aluminum or galvanized steel wire intercrimp. Expanded metal (or 1/2-inch mesh screen) shall be mounted in 12 gage (0.104-inch) minimum thickness aluminum or galvanized steel frame mounted to inside of louver frame. 
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13.6.2.9.3. Operable Dual Combination Louvers (L-1, L-2 & L-3). 4,5 

13.6.2.9.3.1. Operable louvers shall have a minimum free area as indicated 5 
on the Equipment Schedule, Drawing No. 40M7005133123. 4,5 

13.6.2.9.3.2. THe louvers shall be of the drainable dual combination 5 
type. The louver shall have a 6-inch deep frame fabricated from 0.125-inch 
minimum thickness aluminum alloy. 

13.6.2.9.3.3. Heads, sills, jambs and mullions shall be one piece 5 
structural members, 0.125-inch minimum thickness aluminum alloy with integral 
cal king slot and retaining beads.· Corner bracing using gussets or straps on 
all sizes 10 square feet and larger shall be provided. Other methods of 
assembly shall be SFDI-approved. 

13.6.2.9.3.4. The drainable fixed blade shall be 0.081-inch minimum 5 
thickness with front lip gutter designed to catch and direct water to jamb and 
mullion drains. Blade and drain gutters shall have sufficient capacity to 
drain blades 12 feet long under conditions outlined in AMCA Standard Nos 500 
and 511. Head, sills, jambs and mullions shall be heliarc welded at comers. 

13.6.2.9.3.5. Movable blades shall be 0.125-inch minimum thickness 5 
aluminum alloy. Pivots shall be 1/2-inch diameter ASTM B211 aluminum alloy 
6061-T6 or SFDI-approved equal, operating in self-lubricating nylon or Cycoloy 
800 bearings. Clearance between blade ends and jamb shall not exceed 0.0625 
inch. 

13.6.2.9.3.6. The movable blades shall be operated by concealed drive anns 5 
at each jamb, the anns shall be fabricated from 0.125-inch minimum thickness 1 
inch wide fanned ASTM B211 aluminum alloy 6061-T6 or an equivalent section of 
equal stiffness. 

13.6.2.9.3.7. Linkage shall be assembled with stainless steel shoulder 5 
rivets or aluminum alloy 6061-T6 shoulder rivets operating in oil impregnated 
sintered stainless steel bushings. The linkage actuating anns shall not 
indicate noticeable deflection under maximum torque or thrust of operator. 

13.6.2.9.3.8. Movable blade swing shall not be less than 39 degrees or 5 
more than 45 degrees in open position. Drive anns on either end of driving 
blade shall be connected by 5/8-inch minimum diameter ASTM B211 aluminum alloy 
6061-T6 torsion bar. 

13.6.2.9.3.9. Mullions shall be sliding interlock type with integral 5 
drains. 

13.6.2.9.3.10. All movable blade edges shall be equipped with field 
replaceable extruded vinyl material selected for maximum resistance to 
sunlight, heat and weather. Seal material shall be exterior grade, UV 
stabilized and weatherable. Seals attached to jambs are preferred over seals 
attached to blade ends. 

TI-96 

5 



-

SECTION 4 - IFB 
TECHNICAL INFORMATION (CONTD) 

C-21700 
40M7006S 
Revision No. 4 
Revision No. 5 

13.6.2.9.3.11. A bird screen fabricated from 1/2-inch mesh, 0.063-inch 5 
diameter wire intercrimp secured with a 12 gage B&S (0.071-inch) extruded or 
fonned aluminum frame. Screening shall be replaceable within frame. As an 
alternate, screen material may be fabricated from 3/4-inch aluminum or hot 
dipped galvanized flattened expanded metal. 

13.6.2.9.4. Electric Louver Operators 4,5 

13.6.2.9.4.1. Electric operators shall be furnished assembled to all 5 
electrically operated louvers. Operators shall include mounting brackets, 
fasteners and linkage for connection to jack shaft for multisection operable 
louvers where required. 

13.6.2.9.4.2. The operators shall be the two position {on-off) spring 5 
return type. The gear train shall be oil immersed and sealed in a die cast 
aluminum (ASTM 885, Alloy 380) or die cast zinc alloy (ASTM 886, Alloy AG40A) 
case. The drive shaft shall be hardened steel with a minimum cross section of 
3/8-inch square or 1/2-inch splined. All gears shall be of the precision 
hobbed type. A mounting base integral with die cast housing shall be 
provided. A dust tight and splash proof connection box integral with die cast 
case with minimum of two 1/2-inch conduit knockouts shall be provided. 

13.6.2.9.4.3. The actuator output shaft shall return to the full limit 
closed position upon interruption of the power supply to the actuator. The 
spring mechanism shall be protected by a die cast housing. 

5 

13.6.2.9.4.4. Supply voltage to the motor shall be 115 volts, single phase 5 
(single phase, pennanent split capacitor or shaded pole type), 60 hertz. The 
motor shall be short time (5 minute) rated in accordance with NEMA Standard 
MG-1 Paragraph 10.35. The rated torque and operating speed developed by th~ 
motor at the output of the gear train shall be in accordance with Table I of 
this Specification. The breakaway torque shall be 140 percent of running 
torque minimum. 

13.6.2.9.4.5. Controls. All 115 volt operators over 1/8 horsepower shall 5 
have built-in, factory wired disconnect switches. 

13.6.2.9.4.6. Accessories. If step down transfonner is required, it shall 5 
be supplied by operator manufacturer. Brackets, fasteners, crank arm 
(adjustable), connectors and push rod for the interconnecting of the actuator 
crank ann with the louver shaft shall be supplied in accordance with louver 
manufacturer's requirements. 

13.6.2.9.4.7. Performance Requirements. Electric operators shall operate 5 
at any ambient temperature range between OF and 150 F. Rated torque and 
minimum sq ft of louver area at 1-inch static pressure (or 2000 ft/min 
velocity-Std. air) shall be in accordance with the following Table I: 
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SPRING RETURN MOTORS 

Min. Operating Nominal 
Rated Torgue Square Foot of Speed Travel Travel 

(Running) (Louver)(Damper) 90 Degrees, Adjustment, 
In. Lbs. Parallel Blade Seconds De9rees 

16 9 10 90-140 
30 35 35 90-140 
40 40 30 90-140 
50 42 45 90-140 

150 70 45 90-140 
175 120 10 90-140 
220 150 35 90-140 

13.6.2.9.5. S~ecific Tests. Air leakage on operable louvers when closed, 
with louver opera or 1mpos1ng a torque on the driving blade at a value set by 
manufacturer and tested in accordance with AMCA certification procedure No. 
511 shall not exceed 10 cfm per square foot of face area at a static pressure 
differential of 0.435-inch H20 gage (30 mile per hour wind velocity). 

13.6.2.10. Dampers 

13.6.2.10.1. General 

13.6.2.10.1.1. The dampers shall be of the size and type as shown on 
equipment schedules and as specified herein. 

13.6.2.10.2. Automatic Backdraft Dampers 

13.6.2.10.2.1. The backdraft damper shall be designed to operate as a 
pressure relief damper allowing air passage in only one direction. 

13.6.2.10.2.2. The frame shall be fabricated from 0.090 inch minimum 
thickness ASTM B221, aluminum alloy 6063-T5 with mitered corners. 

4 
5 

13.6.2.10.2.3. Blades shall be of the parallel type fabricated from 0.050 
inch minimum thickness extruded ASTM B221, aluminum alloy 6063-T5. Blades shall 
overlap frame and shall be low leakage, less than 12 cfm/sq ft at 1/2-inch W.G. 

13.6.2.10.2.4. Seals shall be locked into extruded blade slots without use 
of cement and shall be easily replaceable in the field. Polyurethane seals 
will not be acceptable. 

13.6.2.10.2.5. The shafts shall be 1/4-inch cold-rolled precision machined 
steel. The bearings shall be Zytel, Teflon, nylon or delrin, and shall be 
permanently lubricated and sealed against dust and corrosion. 
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13.6.2.10.2.6. All ferrous metal parts shall be protected from corrosion by 4,5 
factory applied aluminum paint. 

13.6.2.10.3. Control Dampers 4,5 

13.6.2.10.3.1. The frames shall be fabricated from 0.125 inch minimum 4,5 
thickness extruded ASTM B221, aluminum alloy 6063-T5, suitable for duct 
mounting. 

13.6.2.10.3.2. The damper blades shall be of the opposed airfoil type, 4,5 
fabricated from 0.080 inch minimum thickness extruded ASTM B221, aluminum 
alloy 6063-T5. The blades shall be center pivoted having 1/2-inch minimum 
diameter or 7/16-inch across flats, hexagon shaft ASTM B221, aluminum alloy 
2024, operating in Cycloloy 800, Teflon, nylon, or oil impregnated sintered 
bronze or sintered stainless steel bearings. 

13.6.2.10.3.3. Blades shall include extruded vinyl, butyl rubber or other 5 
SFDI approved double edge seals. Polyurethane seals are not acceptable. In 
closed position, blades shall seal against jamb seals of the same material as 
blade seals. 

13.6.2.10.3.4. All blades shall be operated by concealed linkage. The 4,5 
operating linkage shall be assembled with stainless steel shoulder rivets and 
oil impregnated sintered stainless steel bearings. Damper blades shall be 
equipped with ASTM B308, aluminum alloy 6061-T6 drive arms. 

13.6.2.10.3.5. Damper shall be of corrosion resistant construction, and 4,5 
shall be assembled and tested by the manufacturer prior to shipment in 
accordance with AMCA Standard 500. 

13.6.2.11. Humidifiers 5 

13.6.2.11.l. Duct Humidifiers (H-1 thru H-3) 4,5 

13.6.2.11.1.1. Humidifiers shall be of electric pan type consisting of a 4,5 
pan, a water control valve and float, an integral low water level safety 
cut-off switch and electric heater. 
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13.6.2.11.1.2. Heater shall be of the water immersion, copper sheathed type. 5 

13.6.2.11.1.3. The pan shall be constructed of 24 ounce sheet copper of 5 
size indicated on the Equipment Schedule. 

13.6.2.11.1.4. The type, capacity and size shall be as indicated on the 5 Equipment Schedule Drawing No. 40PM7005133123. 4,5 

13.6.2.11.2. Area Humidifiers (H-4). 4,5 

13.6.2.11.2.1. Area humidifiers shall be complete, self-contained units, 5 
factory assembled and tested. 

13.6.2.11.2.2. The unit shall have a float valve to maintain a constant 5 
water level in the reservoir. Water shall be discharged at high velocity 
through a stainless steel grid to create fine mist. 

13.6.2.11.2.3. The unit shall be provided with discharge shields for 5 
directional distribution. 

13.6.2.11.2.4. The unit shall be furnished with a humidistat to 
automatically control the unit operation. 

5 

13.6.2.11.2.5. The type, capacity and size shall be as indicated on the 
Equipment Schedule Drawing 40M7005133123. 

5 
4,5 

13.6.2.12. Filter Assembly with Side Servicing Housings (F-1 Thru F-3). 4,5 

13.6.2.12.1. General. The filter unit shall utilize a side servicing 4,5 
housing and filter cartridges filter cartridges, and shall be similar to 4,5 
Cambridge Filter Corp. 11 Glass Cap 45GHC. 11 

13.6.2.12.2. Housing 4,5 

13.6.2.12.2.1. The unit shall be a complete factory-assembled housing with 4,5 
upstream and downstream outwardly-turned flanges for insertion into ductwork 
system as specified on the drawings. The housing shall be manufactured of 
suitably reinforced heavy 16-gauge galvanized steel. The housing shall be 
provided with integral prefilter tracks to accommodate 2-inch throw-away or 
cleanable prefilters. 

13.6.2.12.2.2. Access doors with continuous gasketing on the perimeter and 4,5 
positive locking devices shall be provided at both ends of the housing. 

13.6.2.12.2.3. Leakage shall be prevented between cartridges, and cartridges 4,5 
and doors with factory-installed gasketing. Filter cartridges shall be 5 
capable of being loaded or unloaded through either access door. 
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13.6.2.12.3. Filter Cartridges 4,5 

13.6.2.12.3.1. Filters shall be similar to Cambridge Filter Corp., "Glass 4,5 Cap Series Filters." 

13.6.2.12.3.2. Each filter shall consist of a pennanent corrosion resistant 4,5 
holding frame and a replaceable factory-assembled filter element incorporating 
a fine-fibered all glass medium. The permanent holding frame shall be 
supplied with a gasket and retaining clips to maintain a positive pressure 
seal between the frame and replaceable filter element. The holding frame 
shall include matching rivet holes to facilitate installation. 

13.6.2.12.3.3. Filters shall operate at maximum face velocity, and shall 4,5 
have an initial resistance of not more than 0.40 inches w.g. at this operating 
face velocity. The average efficiency of the filter shall not be less than 35 
percent by ASHRAE test (Std. 52-68) using atmospheric dust. · 

13.6.2.12.3.4. The type, capacity and size shall be as indicated on the 4,5 
equipment schedule Drawing 40M7005133123. 5 

13.6.2.13. Ductwork, Hangers, and Accessories 

13.6.2.13.1. General Requirements 

4,5 

4,5 

13.6.2.13.1.1. All ductwork, complete with fittings and transitions, 4,5 
turning vanes, splitters, dampers, diffusers, registers, grilles, air 
extractors, flexible connectors, supports and hangers, internal lining and 
other accessories, shall be in accordance with the Engineer's Drawings and 
Specifications. 

13.6.2.13.1.2. Ductwork shall conform to the dimensions shown on the 4,5 
drawings, except as otherwise noted herein, and shall be smooth on the 
inside. Duct sizes shown on the drawings including lined ducts are outside 
dimensions of the sheet metal duct. 

13.6.2.13.1.3. Construction of ductwork shall be in accordance with 4,5 
specified Engineering Standard JCl0.15 Series attached hereto as supplements. 

13.6.2.13.1.4. Deviations from approved drawings and specifications may be 4,5 made only with the written consent of the SFDI. 

13.6.2.13.1.5. Bolts, nuts, washers and fasteners shall be cadmium plated 4,5 steel. Rivets shall be galvanized steel. 

13.6.2.13.1.6. Each fabricated duct section shall be marked with mark 4,5 numbers and direction of air flow, using permanent black paint. 
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13.6.2.13.2. Ductwork and accessories to be installed by the Contractor 4,5 
shall include, but not be limited to the following: 

a) Ductwork, low pressure, complete with fittings 
b) Hangers 
c) Turning vanes 
d) Air extractors 
e) Access doors 
f) Flexible connections 
g) Flexible duct 
h) Supply air diffusers 
i) Supply registers 
j) Return, transfer and exhaust grilles and registers 
k) Duct 1 i ni ng 

13.6.2.13.3. Ductwork Design and Construction 4,5 

13.6.2.13.3.1. Ductwork Coating. All ductwork sheet steel shall be 5 
hot-dipped galvanized (ASIM A525, A526, or A527), coating G90 and shall be 
marked with an identifying stamp. 

13.6.2.13.3.2. Duct Size and Required Gage, Low Velocit~ and Low Pressure 4,5 
Ductwork. Duct size and required gage shall confonn to Engineering Standards 
JC1o.15.0l.l and JCl0.15.01.2. 

13.6.2.13.3.3. Lon itudinal, Transverse, Joint Connection and Reinforcin 4,5 
for Low Velocity an ow resure Due wor. uct Joint an re n ore ng esign 
shall confonn to Engineering Standards JCl0.15.01.1, JCl0.15.01.2 and 
JCl0.15.02, Figure_B., Figure E or Figure G, except all transverse joints for 
ducts 18-i nches and 1 arger shall be constructed as per Figure 11M, 11 Companion 
Angles, as shown on Engineering Standard JCl0.15.02. Gasket material shall be 
1/8-inch thick neoprene. The companion angles shall be the same size as the 
reinforcing angles and shall be bolted together on 6-inch centers with gasket 
between. Longitudinal seams shall be as per Figure 11 N, 11 Pittsburgh lock as 
shown on Engineering Standard JCl0.15.03. 

13.6.2.13.4. Hangers for Low Velocity and Low Pressure Ductwork 4,5 

13.6.2.13.4.1. General. Strap hangers shall not exceed 4 feet in length. 4,5 
All hanger rods shall be mild steel, threaded and cadmium plated. The rods 
shall be furnished complete with couplings, hex nuts, and self-drilling anchor 
bolts for concrete mounting or Nelson threaded studs for steel mounting. The 
anchor bolts shall be 11 Phillips Red Head" or approved equal, and shall have a 
pull-out load capacity of 4000 pounds minimum. The Nelson studs shall be 
stainless steel Type 304, 3/8-inch diameter by 2-inches long. Couplings shall 
be cadminum-plated steel 3/8-inch diameter by 2-inches long. 

13.6.2.13.4.2. Rectan ular Ductwork Han er Schedule. Rectangular ductwork 4.5 
hangers shall confonn to ngineering tan ar .• 5. 
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4,5 

13.6.2.13.5.1. Elbow Desi~n. Elbow design shall be of the standard radius 4,5 
type and shall conform to Engineering Standard JCl0.15.04. 

13.6.2.13.5.2. Vaned Elbow Design. Vaned elbow design shall be of the 4,5 
double vane type and shall conform to Engineering Standard JCl0.15.05, Figure 
Band Figure C. 

13.6.2.13.5.3. Transitions. Transition design shall conform to Engineering 4,5 
Standard JCl0.15.06. 

13.6.2.13.5.4. Refister and Grille Connections. Register and grille 
connections shall con orm to Engineering Standard JCl0.15.08. 

13.6.2.13.5.5. Air Extractors. Air extractors shall conform to Engineering 
Standard JCl0.15.08 and Titus AG-225 with Operator No. 1 or SFDI-approved 
equal. 

13.6.2.13.5.6. Flexible Connections and Fan Connections. Flexible 
connections shall be provided and installed between all fans and air handling 
units and their connecting ductwork, and wherever shown on the drawings. 
Connectors shall be of 15 ounce per square yard tightly woven asbestos cloth, 
or of neoprene-coated glass fabric. Connectors shall be 10 inches long 
maximum, and shall be securely fastened to the unit and adjacent ductwork in a 
manner that provides a leaktight connection while permitting easy adjustment 
or removal. Misalignment between equipment and its connecting ductwork shall 
not be taken up in a flexible connection. Installed flexible connectors shall 
show slack on all faces. Construction shall conform to Engineering Standards 
JCl0.15.09 and JCl0.15.10. 

4,5 

4,5 

4,5 

13.6.2.13.5.7. Access Doors. Airtight access doors shall be provided at 4,5 
all dampers, turning vanes, air extractors, filters, motor drives, heating 
coils, and other items requiring access for servicing and maintenance. Access 
doors shall conform to Engineering Standard JCl0.15.12, Figures A and C or H. 

13.6.2.13.5.8. Diffusers, Registers, and Grilles. Diffusers, registers and 4,5 
grilles shall be of the size, capacity, and discharge pattern shown and 
specified on the drawings for the location or use. All units, to the extent 
practicable, shall be constructed of aluminum. Steel diffusers, registers, 
and grilles shall be furnished with a factory applied rust inhibitive primer 
conforming to Engineering Standard JCl0.80 and finish shall be as scheduled on 
Drawings. All diffusers, grille, and register ratings shall be certified by 
the Air Diffuser Council. 

13.6.2.13.6. Internally Lined Ducts 4,5 

13.6.2.13.6.l. All supply air ducts and outside air ducts and plenum where 4,5 
indicated shall be lined. Lining shall be 1-inch thick, 1-1/2 pound density 
glass, long fiber thermal insulation, coated on the airstream side with black 
vinyl specifically designed as a liner for sheet metal duct. 
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13.6.2.13.6.2. Duct liner insulation shall be applied around the inner 
surfaces of the ducts with 100 percent coverage of fire resistant adhesive. 
The duct liner shall be cut to ensure snug corner joints. The surface 
designed to be exposed shall face the airstream. On horizontal runs, the 
liner on the top inside surfaces of ducts over 12-inches in width shall be 
additionally secured with mechanical fastenrs. On vertical runs, fasteners 
shall be placed on all width dimensions over 12-inches. All surfaces 
18-inches and above shall be secured by fasteners. The fasteners shall be 
placed on a maximum of 18 inch centers with the first row of pins no more than 
3-inches from the end or edge of the liner. Fasteners shall be virtually 
flush with the liner surface. The liner shall be fastened in accordance with 
Engineering Standard JCl0.15.23. 

13.6.2.13.6.3. All exposed edges and leading edges of all transverse and 
lon~itudinal joints of the liner shall be coated with a suitable fire 
resistant adhesive. The exposed mechanical fasteners shall be coated with a 
suitable fire resistant adhesive. The upstream end shall be continuously 
bonded for a 6-inch width. 

13.6.2.13.6.4. Adhesives, stick clips, coatings and sealants shall have a 
flame spread rating not exceeding 25, and a fuel contribution and smoke 
development rating not exceeding 50 when subject to the fire tunnel test 
procedures of ASTM E84 (NFPA No. 255; UL 723). 

13.6.2.14. Refrigerant Piping 

13.6.2. 14. 1. Material and Construction 

4,5 

4,5 

4,5 

4,5 

4,5 

13.6.2.14.1.1. The Contractor shall furnish and install all refrigerant 4,5 
piping, fittings, valves, insulation and R-22 refrigerant in accordance with 
the drawing. 

13.6.2.14.1.2. Refrigerant piping shall be Type L hard temper seamless 4,5 
copper pipe with wrought copper fittings. Silver solder in accordance with 
ANS-ASTM B CuP-5 shall be used for all refrigerant piping connections. 

13.6.2.14.1.3. Special care must be used during fabrication and 4,5 
installation, to keep all pipe, valves, fittings, filters, etc., as clean as 
possible. Use nitrogen purge while soldering all piping. Shutoff valves 
shall be bronze-alloy body, globe type, solder connections with 450 psi 
working pressure. Henry Wing Cap Shut-off valves or equal. Charging and 
purging valves shall be Henry Packless Angles Valves, Catalog No. 6433 or 
equal. 

13.6.2.14.1.4. All refrigerant lines shall be insulated with Annstrong 4,5 
~nnalok 1/2-inch thick insulation with vapor barrier jacket. Insulated piping 
installed outdoors shall be furnished with aluminum jacket fastened with 16 
gauge aluminum straps 9-inches on centers. Insulation shall be applied, only 
after pipe testing has been completed, in strict accordance with 
manufacturer's recommendations. 
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13.6.2.14.1.5. Piping shall be pitched in accordance with the trade 
practices. All wall penetrations for piping shall be made by the Contractor 
and sealed after the completion of the work. Provide pipe sleeve for each 
wall penetration. All piping shall be adequately supported using pipe hangers 
from structural steel. Metal straps will not be pennitted. Pipe hangers for 
insulated pipes shall have corrosion resistant sheet metal shields positioned 
between the insulation surface and the pipe hangers. 

13.6.2.14.2. Testing and Refrigerant Cha~in1. All sections of the 
refrigeration systems shall be pressure teste a ter piping has been 
completed. The system shall be pressurized with dry nitrogen, 150 psig low 
side and 400 psig high side, and all joints shall be checked for leaks with 
either a soap solution, or during nitrogen pressure testing, a small amount of 
refrigerant shall be pressurized with the dry nitrogen, and a halide torch 
leak detector used to detennine leaks. After the system is found to be free 
of leaks by the above methods, it shall be allowed to stand for 24 hours under 
test pressure. If the system is still free of leaks, and there is no change 
in pressure allowing for change in ambient air temperature, the system shall 
be evacuated of the dry nitrogen for 12 hours, and charged with full charge of 
refrigerant. 

13.6.2.14.3. Condensate Piping. The condensate piping from the air
conditioning unit drain pan shall be type M seamless copper tubing, provided 
with a trap at the unit and insulated with Armstrong Armalok 1/2-inch thick 
insulation with vapor barrier jacket or approved equal. 

13.6.2.15. Control Systems 

13.6.2.15.1. General 

4,5 

4,5 

4,5 

4,5 

4,5 

13.6.2.15.1.1 •. The Contractor shall install HVAC control systems that are 4,5 
complete and operable as specified herein and indicated on drawings. 

13.6.2.15.1.2. The HVAC control systems equipment to be installed shall be 4,5 
desi~ned, detailed, fabricated and tested in complete accordance with the 
requirements of the Specifications and applicable supplements included 
herewith. The Subcontractor shall provide drawings, data books and operating 
procedures specified herein and in the attached supplements. 

13.6.2.15.1.3. All equipment shall be the manufacturer's standard products 4,5 
which are available on the open market and shall be arranged to provide 
convenient access for operation and maintenance, and to minimize space and 
spare parts requirements. 

13.6.2.15.1.4. All electrical terminal points and tenninals at all internal 4,5 
locations where periodic testing and maintenance are practiced shall be in 
accordance with the applicable ANSI and NEMA Standards. 

13.6.2.15.2. Systems Components. All HVAC control systems components and 4,5 
materials shall be standard catalog products of the manufacturer and shall be 
of the types that have been in satisfactory use for at least two (2) years, 
unless otherwise specified herein. Each item shall be of the type, size, 
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capacity and range best suited for the intended use. The components shall be 
compatible with other related control system equipment provided by the 
Subcontractor or others. All components shall have the mounting brackets, 
covers, control linkages and related articles required to provide complete and 
properly functioning items. 

13.6.2.15.2.1. Thermostats (Temperature Switch). Thermostats shall be 4,5 
equipped with a thermometer, metallic cover and\means of field calibration and 
repair, and shall be capable of operating on a change of plus or minus one 
degree Fat the thermostat location. All thermostats shall have adjustable 
setpoint mechanisms and heavy duty metallic guards. 

a) Ventilated or mechanically cooled area 

Summer cooling thermostat 
Winter heating thermostat 

b) Air conditioned area 

60°F to 100°F 
40°F to 90°F 

60°F to 90°F 

13.6.2.15.2.2. Insertion Thermostats •. (Temperature Switch). Insertion 
thermostats shall be of either the rod and tube type for well applications-or 
the liquid filled averaging type for duct applications. The averaging 
elements shall have an effective length of 15 feet or longer. Insertion 
thermostats shall be installed in separable wells with a heat conductive 
compound between well and element. Devices with hysteresis greater than l 
percent will not be acceptable. Outside air thermostats shall have sunshields 
and a 5 to 8 degrees F temperature differential. 

4,5 

13.6.2.15.2.3. Firestats. Firestats shall be the fixed-temperature, 4,5 
manual-reset, limit-controls type, set to break contact as the space 
temperature rises above 125 degrees F; unless otherwise specified. 

13.6.2.15.2.4. Humidistats. Room humidistats shall be electric, snap 4,5 
action, hair element type with 20 to 80 percent externally adjustable 
setpoint. The operating differential shall be 4 to 6 percent. 

13.6.2.15.2.5. Duct Humidistats. Insertion type humidistats shall be 4,5 
electric snap action with moisture sensitive nylon ribbon sensing element 
protected by a metal support bracket. An external knob on face of control 
shall be provided for set point adjustment. The operating differential range 
shall be 4 to 6 percent. 

13.6.2.15.2.6. Electric Damper Operators. All electric damper motors shall 4,5 
be 115 volt ac two-position or proportional type as required by application. 
Two-position type damper motors shall have an integral spring to return the 
motor to its starting position when the power fails or is interrupted. The 
spring mechanism shall be field removable. 

13.6.2.15.3. Electrical 4,5 

13.6.2.15.3.1. All control components such as transmitters, controllers, 4,5 
timers and relays for pressure, temperature, etc.; switches for pressure, 
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temperature, control, etc.; relays and solid-state logic blocks, etc., shall 
be of the heavy duty type suitable for the application. Decision of the SFDI 
on suitability shall be final. 

13.6.2.15.3.2. All electrical contact devices shall be of adequate design 4,5 
for the application with good wiping action and, unless otherwise specified, 
shall be readily accessible for maintenance. In no event shall the current 
rating be less than 200 percent of the actual operating value. 

13.6.2.15.3.3. All electrical contact devices such as electromagnetic 4,5 
relaysi switches of all types and contactors shall be subject to approval by 
the SFuI. 

13.6.2.15.3.4. All control devices, including tenninal boxes, conduit and 4,5 
wiring, shall be installed and tested prior to shipment. The installation of 
these devices shall be such that conduit and cable connections will not cause 
misalignment or incorrect operation. 

13.6.2.15.4. Wiring 4,5 

13.6.2.15.4.1. All modules, devices and assemblies of comp<;ments shall be 
completely wired to interface tenninal blocks for interconnecting with remote 
devices by the Contractor. 

4,5 

13.6.2.15.4.2. All wiring shall utilize continuous conductors without 4,5 
selices. Wiring installed across hinged joints shall utilize special hinge 
wire suitable for the application. 

13.6.2.15.4.3. Each conductor shall have a pennanently affixed 4,5 
identification band on each end that clearly identifies the conductor with its 
representation on the associated schematic and wiring diagrams. 

13.6.2.15.4.4. Individual wires and bundles of panel wiring shall not have 4,5 
sharp 90 degree bends, but shall have adequate radius bends to prevent 
possible wire damage. 

13.6.2.15.4.5. All internal wiring shall be switchboard type, 600 volt, 4,5 
Type SIS, stranded, tinned-copper conductor not smaller than No. 14 AWG. All 
wiring shall be capable of passing the IPCEA flame resisting test as specified 
in the IPCEA Publication No. S-61-402, Section 6.5. 

13.7. Testing, Adjusting and Balancing 4 

13.7.1. The Contractor shall furnish labor, materials, and instruments and 4 
bear all costs in connection with all tests. 

13.7.2. A written notice shall be given by the Contractor to all 4 
concerned, in ample time, of date when tests will be conducted. 

13.7.3. All concealed or insulated work shall remain uncovered until 4 
required tests have been completed, but if construction schedule requires it, 
prior tests on parts of system may be arranged when approved by the 
Construction Manager. 
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13.7.4. As soon as conditions pennit, conduct preliminary test of certain 4 
equipment as required and as directed by the Construction Mana-ger, to 
ascertain compliance with specified requirements. Make needed changes, 
adjustments and replacements prior to acceptance tests. 

13.7.5. All equipment, fans, and motors shall run at their required speed 4 
without undue vibration, objectionable noise, or sparking. 

13.7.6. Properly lubricate all equipment motors, bearings and journals. 4 
At no time shall these components be allowed to heat to a temperature of 40 C. 
above ambient temperature. 

13.7.7. Test, adjust and balance Roof Top Air Conditioning Unit, Air 4 
Handling Unit, ductwork, and adjust all air distribution devices to deliver 
air quantities specified and indicated on the Drawings for each outlet and 
inlet, or as required, in accordance with the procedures and standards 
described in the latest "SMACNA Balancing and Adjusting Manual." 

13.7.8. Submit test results in duplicate on SMACNA fonns, indicating air 
quantities at each supply, return and exhaust openings, all motor nameplate 
data to the Construction Manager for review and approval. 

4 

13.7.9. Make adjustments, repairs, alterations, as required to meet 4 
specified system perfonnance. 

13.7.10. Operating tests of heating and ventilating and air conditioning 4 
systems shall be made during heating.and cooling seasons of the first year of 
operation at times when directed by the Construction Manager, for periods of 6 
hours minimum for each system. 

13.8. Cleaning 4 

13.8.1. The Contractor shall keep the premises in a clean and orderly 4 
condition during construction. Waste and unusable material shall be promptly 
removed from the site. 

13.8.2. All nameplates of equipment shall be kept clean for easy reading. 4 

13.8.3. Upon completion of work, the Contractor shall clean all equipment, 4 
remove dirt and rubbish from tops of ducts and inside of ducts (disconnect and 
reconnect ducts from equipment if necessary), clean piping, remove surplus 
material and rubbish of every description incident to the work, leaving the 
work in neat and clean order and complete working conditons. 

13.9. Documentation. Documentation shall be in accordance with 
Specification No. FJS0.50 and Engineering Standard FJ60.60. 
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4 

13.10.1. After completion of the installation, the Contractor shall adjust 4 
all thermostats, control valves, motors and other equipment provided under 
this Contract. He shall place them in proper operating cond1ton subject to 
the approval of the Construction Manager. Air temperature shall be calibrated 
and completely adjusted so that all room thermostats and temperture 
controllers are maintaining required temperature in all portions of the 
building. The HVAC system specified herein shall be free from defects in 
workmanship and material from normal use and service. If, within twelve (12) 
months from the date of acceptance, by the Construction Manager, any of the 
equipment herein described is proved to be defective in workmanship or 
material, it will be adjusted, repaired or replaced free of charge by the 
Contractor. 

13.10.2 The foregoing shall not be construed in any way to limit or negate 4 
any other standard guarantee or portion thereof which may provide a more 
comprehensive guarantee than those required by this Article. 
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14.1. Description of Work. The overall instrumentation work to be 
perfonned hereunder shall include but not necessarily be limited to: 

14.1.1. Procuring, receiving, checking, documenting, unloading, placing in 
protective storage, transporting to place of installation, and installing all 
Government and Contractor furnished instrumentation equipment and materials. 

14.1.2. The furnishing, delivering, mounting, tubing and testing of 
instrumentation designated as Contractor-furnished and installed as per the 
Instrument Index supplement. 

14.1.3. The mounting, tubing and installing of Government-furnished 
instrumentation equipment and materials indicated as Contractor-installed as 
per the Instrument Index supplement. 

14.1.4. Engineering, designing, fabricating and installation of Local 
Instrument Panels {LIP's) as specified herein and on the Local Instrument 
Panel Drawings supplement. · 

. 
14.1.5. Provding material takeoff and furnishing of all materials and 

labor necessary for the erection, installation, testing and proper operation 
of the instrumentation. 

14.1.6. Perfonning functional testing and initial calibration of all loose 
instruments and control valves associated with all the TSS, RS and PSS systems 
(See Appendices 1 and 3) and all Contractor-furnished instrumentation 
equipment. 

14.1.7. Because of the nature and complexity of this Contract, the 
Contractor shall be responsible for coordinating with the SFDI, through the 5 
Constrction Manager, all scheduling and coordination requirements with other 
Contractors and equipment contracts as they interface with the scope of this 
Contract. The Contractor shall review his upcoming coordination interface 
requirements and report them directly to the Construction Manager. Conflicts 
with scheduling construction, deliveries and other Contractors shall be 
immediately reported to the Construction Manager in order that such conflicts 
may be mutually resolved by all parties so as not to delay the orderly 
scheduled completion of the Contract. 

14.2. Work Perfonned By Others. The following related services and items 
will be accomplished or supplied by others and, as such, do not constitute a 
part of this Contract. 

14.2.1. Refer to Article 19.6. 

14.2.2. All phases of work on instrumentation materials and equipment 
furnished on skid assemblies. 
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14.2.3. Procuring Government-furnished instruments and/or controls or 
panels. 

14.2.4. Procuring, installing and testing of all instruments and/or 
controls or panels furnished by SCE. 

14.2.5. All interconnecting wiring, cables, electrical raceways and 
electrical connection materials between local panels or between local panels 
and control room panels. 

14.2.6. All interconnecting wiring, cables, electrical raceways and 
electrical connection materials from locally mounted electronic or electrical 
instruments, controls and miscellaneous devices to LIP's, control panels or 
termination cabinets. 

14.2.7. All heat tracing and on-site installation thereof, except for 
Contractor supplied instrument tubing. 

14.2.8. Heat tracing wire and terminations, except for Contractor 
supplied instrument tubing. 

14. 3. Testing. 

14.3.1. General. The Contractor shall perform testing of all Government 
and Contractor-furnished instrumentation installed under this Contract as 
follows: 

14.3.1.1. Leak test all tubing and piping. 

5 

5 

14.3.1.1.1. The Contractor shall blow all tubing and pipe clear and test 
for leaks using instrument air, dernineralized water, or nitrogen. Test 
pressure shall be 75 psig and care shall be taken to make certain that no 
instruments, controls or miscellaneous devices are connected. Systems will 
only be acceptable if they exhibit a zero leakage test using a bubbler or test 
gage. Where leaks do exist, they shall be found by using commercially 5 
compounded solutions made specifically for the test medium being used. During 5 
preliminary start-up operations, systems placed in service will again be 
checked at up to 1-1/2 times system pressure. Any leaks found at this time 
will be the responsibility of the Contractor. 

14.3.1.1.2. LIP mounted instruments may be leak tested using the above 
procedure. All water shall be drained after testing and tubing shall be 
forced air dried. All instruments, controls and miscellaneous devices shall 
be then connected and all ports, openings, tube ends, etc., shall be closed 
with a tight fitting, plastic plug or cap to prevent the entrance of foreign 
materials. Plugs will not be removed until field run tubing or pipe is to be 
connected. 

14.3.1.1.3. After testing, the Contractor shall CLOSE all root valves, 
instrument isolation valves, manifold valves and instrument air supply 
valves. Blowdown valves, manifold bypass valves and vents on 
filter-regulators shall be OPENED. The Contractor shall attach a "DO NOT 
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OPERATE" tag to each valve irrmediately after it is positioned: When tagging 
is complete, all final connections shall be made to instruments, controls and 
miscellaneous devices. 

14.3.1.2. Perfonn functional testing and initial calibration. 

14.3.1.2.1. All instruments, controls and miscellaneous devices installed 
by the Contractor (either locally mounted or installed on LIPs) shall be 
functionally tested to detennine whether any damage has occurred during 
installation or shipment. Further testing shall ensure that ranges are as 
specified in manufacturer's documents and nameplates, and that tubing and 
piping are correctly connected. 

14.3.1.2.2. All shipping stops, ties, chocks, etc., shall be removed prior 
to functional testing. 

14.3.1.2.3. The Contractor shall verify to the Construction Manager that 5 
all testing shall be performed only by workers experienced in testing 
instruments and controls and shall fol 1 ow procedures and tolerances outlined 
in the manufacturer's instruction books. 

14.3.1.2.4. No fluids other than demineralized water or instrument air 
shall be used for functional testing and calibration, except as noted in 
paragraph 14.3.1.2.5. 

14.3.1.2.5. Until such time as the instrument air system is placed in 
continuous service, the Contractor shall provide bottled air or nitrogen and 
regulators as required for testing and calibration of instrumentation and 
controls. 

14.3.1.2.6. It shall be the Contractor's responsibility to provide 
temporary freeze protection, during functional testing and calibration, for 
instruments and/or tubing where demineralized water is used. 

14.3.1.2.7. The Contractor shall coordinate, through the Construction 
Manager, the functional testing of displacement and float operated level 
controllers, transmitters and switches. 

14.3.1.2.8. Functional testing shall be witnessed by the Construction 
Manager. Documents shall show the type of testing, testing results, date of 
testing, name of tester and signature of the inspector indicating satisfactory 
or unsatisfactory results. 

14.3.1.2.9. Items that have not tested satisfactorily shall be handled as 
follows: 

14.3.1.2.9.1. Improperly tubed items shall be retubed by the Contractor 
and both pressure testing and functional testing will again be performed as 
originally specified. 

14.3.1.2.9.2. Improperly supplied items purchased by the Contractor shall 
be Contractor's responsibility to correct. 
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14.3~1.2.9.3. Improperly supplied items furnished by the Government shall 
be referred to the Construction Manager for correction. 

14.3.1.2.9.4. Items damaged due to improper-handling or testing by the 
Contractor shall be the responsibility of the Contractor to replace. The 
Construction Manager will assist the Contractor in obtaining the correct 
replacement for Government-furnished equipment. 

14.3.1.2.9.5. Items damaged due to faulty manufacture shall be referred to 
the Construction Manager if supplied by the Government or shall be followed up 
by the Contractor when under the Contractor's supply. 

14.3.1.2.9.6. Any replacement item shall be functionally tested as 
originally specified. 

14.3.1.3. After the system, or a portion of the system, has been started, 
the Contractor shall continue to provide, at no additional expense to the 
Government, all specialized personnel and support labor required to correct 
defective material and workmanship and corrections as required and the work 
retested until system operation perfonnance is proven satisfactory and 
acceptable. 

14.3.2. Calibration Assistance (Refer to Article 19.6) 

14.4. Contractor-Furnished Instrument. 

14.4.1. The Contractor shall purchase and install miscellaneous locally 
mounted instruments and control valves. These are listed by tag number and 
service on APPENDIX 3. Data sheets are included in Appendix 4. 

14.4.2. The Contractor shall check and approve instrument manufacturer's 
drawings for correctness and adherence to the specifications. All purchases 
shall be based on the prior submission by the Contractor and approval by the 
SFDI of these drawings. Drawing submittal shall be as specified in 
Engineering Standard FJ60.60. 

14.4.3. The Contractor shall follow up and expedite delivery from the 
manufacturers to maintain required construction schedules. Copies of the 
delivery schedules shall be provided to the Construction Manager on a weekly 
basis. 

14.4.4. All final drawings, instruction manuals, data sheets and similar 
documents received with the instruments shall be detached and identified with 
the instrument tag number. These shall be turned over to the Construction 
Manager no 1 ater than at the completion of .this Contract. 

14.4.5. Each instrument purchased shall have attached to it a pennanent 
laminated phenolic nameplate tag engraved with the instrument tag number, 
using black letters on a white background. The tag shall be fastened directly 
to the instrument if room allows, or attached with stainless steel wire. 
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14.4.6. Unless otherwise noted on the Instrument Data Sheet, the 
r.ontractor shall purchase instruments as ~anufactured by one of the following 
manufacturers or an SFDI-approved equal. 

lA.A.6.1. Differential Pressure Indicators - DPI. 

(a) Barton ITT 
(b) Ashcroft Division of Dresser Industries 

14.4.6.2. Differential Pressure Switches - DPS. 

(a) Ashcroft Division of Dresser Inrlustries 
(b) Barton ITT 
(cl Mercoirl rontrols 
fd) Barksdale Controls Div. 
<e' Static "O" P.ing, Inc. 

14.ct .• fi.?. Flow ~lasses (Sight Flow Indicators) - FG. 

(a) Ametek - Schutte & Koerting Div. 
(b) Fisher & Porter Company 
(c) Eugene Ernst Products Co. 

lA.tt.6.4. Flow Switches - FS. 

(a) Barton ITT 
(b) Dwyer 
( c) rt Donnell & Mi 11 er ITT 
(d) Magnetrol, Inc. 

14.~.6.5. Level Glasses - LG. 

(a) Daniel Industries 
(b) Jerguson Gage and Valve Company 
(c) Penberthy Division of Houdaille Industries, Inc. 

14.4.".6. Level Indicator - LI. 

(a) Rochester Gauges, Inc. 
(h) Hersey Products, Inc. 

14.4.6.7. Level Switches - LS. 

(a) Magnetro1, Inc. 
(b) Mercoid Controls 
(c) M$W 
(d) VAREC 
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14.4.6.8. Pressure Indicators - PI. 

(a~ Ametek U.S. Gauge Division 
(b) ~shcroft Division of Dresser Industries 
(c) ~elicoid Gauge Division 
(d) Weksler Instrul'lents Corp. 
(e) r.rosby Valve & Gage Co. 
ff) Pacific Scientific 

14.4.~.q. Pressure Switches - PS. 

(a) Ashcroft Division of Dresser Industries 
<b) Mercoid Controls 
(c) United Electric Controls Company 
(d) Static 110 11 Ring, Inc. 
(e) Aut01T1atic Switch Co. 
(f) Barksdale Controls Div. 

14.4.6.10. Temperature Indicators - TI. 

(a) Ashcroft Division of Dresser Industries 
(b) Weksler Instruments Corp. 
(c) Palmer Instruments, Inc. 
(d) r.ochester Gauges, Inc. 

14.4.~.11. Temperature Switches - TS. 

(a' Ashcroft Division of Dresser industries 
(b) 11nitefi Electric Controls Co111pany 
(c) Barksale Controls Div. 
(d) Automatic Switch Co. 

14.4.6.l?.. Test Wells (Thermowells) - TW. 

(a' Ashcroft Oivision of Dresser Industries 
{h) United Electric Controls Company 
{c) We~sler Instruments Corp. 
{d) Leeds & Northrup 
{ e) Thermowe 11 ro. 

14.4.6.13. Pressure Indicating Transmitters - PIT. 

(a) 
(b) 
(c) 
(rt) 
(e) 

Bailey Controls 
Leeds & Nor~hrup 
Foxboro Co. 
Beeman 
Rosemount 
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14.4.6.14. Pressure Transmitters - PT. 

(a) Bailey Controls 
(b) Leeds & Horthrup 
(c) Foxboro ro. 
( d) Beckman 
(e) ~oore Industries 
( f) Ro sernou nt 

14.4.6.l~. Level Transmitters - LT. 

(a) Bailey Controls 
(b) Leeds & Morthrup 
(c) Foxboro Co. 
(ri) Becknan 
(e) RosP.mount 

(CONTD) 

14.A.f;.16. RTO and Thennocouples with Thennowell s - TE. 

(a) Thennetric 
(b) Pyco Inc. 
(c) Leeds & tJorthrup 
(d) Hy-ral Engineering 

14.4.6.17. Conductivity Element/Transmitter/Switch - CE. 

(a) Beckman Inst. 
fb) Foxboro Co. 

lA.A.~.18. Solenoid Valves - sov. 
(a) Automatic Switch Co. 
(b) Skinner Electric Valve Division 

14.4.6.19. Control Valves - PV, LV. 

(a) Fisher Controls Co. 
(b) Masoneilan International 
(c) Kieley & Mueller Inc. 
( d) Copes-Vucan 
(e) Val tek 
(f) Jarnesbury Corp. 

C-21700 
40M7006S 

14.5. Instrur,ent, Control and Miscellaneous Device Tubing Requirements. 

14.5.1. Tubing, valves and fittings shall confonn to the attached 
Engineering Standards Speci fi cation No. El ( DOE 40P700-28S) • Sizes and 
applicable Engineering Standards are shown on the attached Instrument Detail 
Drawings. 
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14.5.1 .1. Piping Materials Specification Sheets: 

Eng. Std. No • 

SEOO.ZBA 
SEOO.ZBB 
SEOO.ZCA 
SEon.zsc 
SF.ClO.ZSD 

Title 
11 ZBA 11 Instrumentation - Carbon Steel 
11 ZBB 11 Instrumentation - Carbon Steel 
11 ZCA 11 Instrumentation - Copper 
"ZSC" Instrumentation - Stainless Steel 
11ZSD 11 Instrumentation - Stainless Steel 

14.5.1.? Valve Specification Sheets: 

Eng. Std. No. 

V050 
V500 
V514 
V515 

Eng. Std. No. 

V900 
V901 
V5953 
V7889 

14.5.2. Each run of tubing in an LIP shall be continuous from the entrance 
fitting to the first in-line fitting at the instrument, control or 
miscellaneous device. Routing shall be separate from the electrical conduits 
and other electrical raceways. 

14.5.3. Wherever possible, no tubing run shall be placed in front or on 
top of another. When necessary, clearance shall be left for easy access and 
to prevent chafing. 

14.5.4. Each run of tubing shall be so fitted that no strain or stress 
will be placed upon the instrument connections. Clamping and/or supporting of 
tubing shall not create any stress or strain. 

14.5.5. Commercial one- and tl~o-tube tubing clips and 2-piece tube clamps 
may be used. All tube clips, supports or clamps shall be removed and replaced 
without cutting or burning. Tube clips, supports and clamps shall be brass or 
cadnium plated steel. 

14.~.6. Tubing shall be square cut using tube cutters. All ends shall be 
reamed to full tube inside diameter, and burrs shall be completely removed 
from cut. All bends shall be distinctly formed. 

14.5.7. Tubing and pipe of filled thermal systems, filled pressure systems 
and any special manufacturer's supplied mechanical systems shall enter the LIP 
at the top and be fastened with a clip at that point. Ho clip or support 
shall he within 12 inches of the final connection and the final connection 
shall be piped or tubed so that it can be disconnected from the instrument 
without bending the tubing or without removing or slackening the clips or 
supports. Where LIPs are made in the Contractor's shop, filled thermal 
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systems, filled pressure systems and special manufacturer supplied mechanical 
systems shall be coiled and fastened so that no damage will take place during 
shipment. 

14.1'.8. All threaded joints shall be made up using "Tite Seal II or "Teflon" 
tape such as Crawford "Strip Teeze" or SFDI-approved equal. 

14.5.9. All stainless steel tube fittings shall have the tube nut made up 
using antiseize compound where no integral provisions have been provided in 
the fitting. 

14.~.10. All non-filled process, air supply and pneumatic signal tubing 
shall be terminated at the top of the LIP with bulkhead connectors. Piping 
shall be terminated at the top of the LIP with pipe couplings. 

14.5.11. Each entry or exit of tubing, pipe or systems shall be identified 
at the bulkhead bracket. This identification can be made with a pennanently 
attached r,etal tag or stamped directly to the bulk bracket with the instrument 
tag number to which it connects. In addition, pneumatic signals shall be 
identified as to input (including tenninal) or output and differential 
pressure instrument primary inputs shall be identified by "H" for (high) and 
11 L II for ( 1 ow) • 

lA.~.12. Primary sensing tubing and instrument air tubing shall not be run 
in the same tray. 

14.5.13. Tubing runs requiring the use of couplings shall have the tubing 
bent to lift the coupling from the tray for ease of maintenance. 

lA.1'.14. All tubing and piping shall be adequately supported and protected 
by trays or steel channel. Tubing trays shall be according to Tubing Raceway, 
Typical Installations Instrunent Detail Drawing DOE No. 40I7002133059 Sheets 
!4-18 and !4-19. 

14.;.1~. Tubing runs between buildings shall be run in conduit or duct 
banks provided for this purpose. Tube clips, supports and clamps may be used; 
they shall be brass or cadmium plated steel, galvanized steel or extruded al umi nurr,. 

14.5.16. Capillary lines for filled thennal systems, filled pressure 
systems and any other special manufacturer's systems shall be run in trays, 
separate from pri~ary sensing and pneumatic tubing. 

14.5.17. Tubing that requires heat-tracing shall be supplied with 
integral, self-rP.gulating heat trace, insulation and overall protective j,cket 
simi 1 ar to Samuel Moore and Company Type 2156 or Type .2166. Manufacturer s 
st:anrlarrt termination and junction hardware and fittings shall be used. Tubing 
size, wall and material in these prepackaged systems shall be that specified 
in the Instrument Detail Drawing for that itei,. 
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14.6. 1
• The Contractor shall furnish the following material as shown on 

the attached LIP Drawings and as specified herein: 

14.6.1 .1. All shapes, plate, pipe, angles, hardware and welding materials 
including filler rod, required to make the Local Instrument Panels (LIPs) and 
to mount local instruments, controls and miscellaneous devices. 

14.6.1.2. All anchors, shims, supports and grout for installing control 
devices, miscellaneous floor mounted supports and LIPs. 

14.6.1.3. All piping, tubing, fittings, specialties and valves, all 
supports and fasteners, all pipe thread and compression fitting lubricants, 
antiseize compounds and sealants, etc., to install instruments, controls and 
miscellaneous devices and to install piping and tubing from instrWilents to 
termination. 

14 .~.,.4. All materials for surface preparation, priming and finishing of 
LIP assemblies. 

14.6.1.5. All materials for nondestructive and functional testing. 

14.6.1.6. All ~aterials for cleaning and protecting the finished LIP 
assemblies. 

14.6.1.7. All materials for temporary protection, including freeze 
protection, of locally mounted instruments, LIPs, controls and miscellaneous 
devices during construction. 

14.6.1.8. All tube trays, raceways and supports. 

14.7. Local Indicating Panels (LIPs) (As Required). 

14.7.1. Fabricate all LIP assemblies. 

14.7.1.1. All materials shall be as stated under materials for local 
panels in the General Notes on the attached drawing 40!7002133059, Sheet !4-20. 

14.7.1.2. LIP's shall be fitted with lifting lugs so positioned as to give 
an even lift to the rack. Lugs shall be accessible after protection for 
shipnent and removed after onsite setting. 

14.7.1.3. LIPs shall be securely fastened to the floor, platform supports 
nr other support structure. LIPs set on concrete floors shall have baseplates 
grouted. 

14.7.1.4. Exposed portions of welded seams in all LIPs and local supports 
shall have welding slag removed and shall be smooth. All component sections 
joined by bolted clips and shapes and all panel cutouts and drillings shall be 
deburred and ground smooth. 
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14.7.1 .5. All LIP surfaces shall be plumb, straight and true before 
finishing. All mill scale shall be renoved from flat plate. 

14.7.l .6. Except as approved by the Construction Manager, all LIPs and 
loci'll supports shall be cleaned and prime painted to protect exposed metals. 
All surfaces of the LIPs shall then be covered with two (2) coats of the 
approved paint. 

14.7.2. Mount on the LIPs all instruments, controls and miscellaneous 
l'levi ces. 

14.7.?.l. All LIP Instruments shall be mounted as shown on Local 
Tnstrument Panel drawings. Interchanging of instruments on the same LIP may 
take pl ace to effect better piping and/or tubfog 1 ayout. Al 1 instruments 
shall be level and plumb. 

14.7.2.?.. All equipment shall be mounted securely in accordance with the 
methods shown on the manufacturer's certified mounting drawing using, the 
manufacturer's mounting harrlware. Any instrument requiring additional support 
in the judgement of the Construction Manager shall be provided with the 
required support. 

14.7.?..3. Manufacturer's certified dimension and mounting drawings shall 
be used to establish cutout dimensions, drillings, center-to-center minimum 
mountinq dimensions and maintenance and removal clearances. No deviation 
shall be made from the allowable limits in these drawings. 

14.7.?..4. The top of all items mounted in cutouts on the LIP shall be 
aliqned so that the uppermost part of the bezels are along a horizontal line. 
Vertical centerlines shall also be on the same line where items of the same 
relative size are mounted one above the other. All miscellaneous devices not 
mounted in cutouts shall be mounted in an orderly manner. 

14.7.2.5. Each LIP shall be identified by a nameplate showing the LIP 
number. Each instrument, control or niscellaneous device shall be identified 
by a nameplate in accordance with the Instrument Data Sheets. All nameplates 
shall be securely fastened to the face of the LIP under the instrument. 

14.8. Local Instrument Installation. 

14.8.1. All equipment not mounted on LIPs, shall be mounted securely in 
the best location near its primary sensing source or final control device to 
meet operations and maintenance convenience requirements and to meet all 
special requirements stated by the manufacturer where these requirements are 
paramnunt. 

14.8.2. Mounting brackets, methods and material shall be in accordance 
with methods shown on the manufacturer's Certified Mounting Drawing using, 
where supplierl, the manufacturer's mounting hardware. Any item requiring 
additional support in the judgement of the Contractor shall be provided with 
the required support. Minimum clearance and/or removal shall be observed. 
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14.8.3. The Contractor shall install all screwed thennowells and welded 4 
thennowells which are not supplied in GFE pipe. The Contractor shall be 4 
responsible for correct mechanical installation of direct reading thennometers 
and resi"stance temperature detectors. Thennowell s shall be clear of al 1 
foreign materials and corrosion before installation of the temperature 
sensitive device. 

14.8.4. Displacement and float type level switches and controllers shall 
be installed in accordance with the Tank Trim Detail Drawing and Level Setting 
Drawing. The instrument air supply, input and output from pneumatic 
instruments and controllers shall be installed in accordance with the 
Instrument Detail Drawings. 

14.8.5. Instruments, controls and miscellaneous devices mounted in the 
weather or in unheated areas shall be provided with protective instrument 
housing complete with insulation, heater and weathertight seals similar to 
Winston Manufacturing Corporation, Series 800. In areas where radiant heating 
from the sun can·overheat the enclosure, a shed shall be provided. 
Temperature within the enclosure shall not fall below 50 For go above 120 F. 

14.9. Quality of Work. 

14.9.1. All LIPs shall be structurally sound, free standing and neat in 
appearance. 

14.9.2. Instruments shall be mounted free from stress and vibration. 

14.9.3. Instruments shall be readily accessible for maintenance and 
convenient to operations. 

14.9.4. All tubing, piping, fittings, specialties and valves shall: 

14.9.4.1. Be installed in neatly arranged runs and bends with no sags or 
bows in the tubing. Tubing bends shall be made with industrial quality tubing 
benders. . 

14.9.4.2. Have valves placed in convenient locations for operation and 
maintenance. 

14.9.4.3. Have valves and fittings arranged in orderly arrays at points of 
concentration. 

14.9.4.4. Be supported in neatly run trays, raceways or supports. 

14.9.5. The work shall be performed by qualified workmen in strict 
accorance with the Contract Drawings and this Specification. 

14.9.6. The Contractor shall furnish and/or utilize new materials and 
equipment only in performance of all work under this Contract. 
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14.10. Special Tools and Devices. One (1) complete set of special tools 
an~ devices, including metric tools and other hand tools that are not standard 
in the United States, required for operation and maintenance of the equipment 
furnished under this Contract shall be furnished with the equipment, in a 
separate container clearly identified with the name of the equipment. These 
~ools and ~evices shall be in a new and unused condition on delivery. 

14.11. Spare Parts. 

14.11.1. Item 4 of Engineering Standard No. FJ60.60T shall include the 
following: 

14 .11 .1.1. A list of reco1T111ended spare parts for Contractor-supplied 
instruments. Such listing shall include part numbers, descriptions,' 
quantities and unit prices for all spare parts recommended to be carried in 
stock by the Purchaser for maintenance purposes. 

14.11.1.2. 'The unit prices shall be based on such recommended spare parts 
heing incluned in these Specifications at the option of the Purchaser either 
in whole or in part, and deliv~red with the equipment. 

14.12. Additional Documentation. 

14. 1 :'. 1 • Manufacturer I s name, mode 1 nuf'llber, and ·a 11 other re qui red data on 
the spaces indicated on the data sheets attached as supplements hereto. These 
data sheets shall be submitted together with drawings, diagrams, bills of 
material complete with prices and descriptive literature required to define 
equipment to be supplied. 

14.1?.2. One (1) set of marked Instrument Detail Drawing showing the 
As-Built corrections and additions. This shall be done as soon as each 
installation is complete. Later modifications shall be submitted in a similar 
manner. 

14.12.3. A cnmplete set of as-built drawings of LIPs, arrangement 
drawings, and tubing and wiring di a grams. 

14.12.A. Copies of all test reports for the tests specified herein. 

TI-120 



-

-

• 

-

SECTION 4 - IFB 
TECHNICAL INFORMATION (CONTD) 

15.0. TESTING REQUIREMENTS, REPORTS AND PROCEDURES 

C-21700 
40M7006S 
Revision No. 4 
Revision No. 5 

This Article covers testing to be performed during the course of construction 
of the systems and equipment installed under this Contract. Testing performed 
during production and/or fabrication of the equipment specified by this 
Contract is also addressed. 

15.1. Construction Testing. 

15.1.1. Construction testing includes all tests to be performed by the 
Contractor during the initial assembly and installation of the specified 
equipment, devices and systems to verify that the installation and adjustment 
of the equipment, devices and systems has been properly performed and that all 
equipment as installed is mechanically functional and ready for start-up 
testing and operation. These tests shall include, but not be limited to, 
hydrostatic and leak tests, and equipment alignment checks. 

15.1.2. These tests shall be considered as part of the mechanical 
equipment or system installation. The Contractor shall furnish competent 
supervision, personnel and test equipment and any rental equipment required 
for testing and adjustment of all equipment erected and/or installed by the 
Contractor. The Contractor will also provide, install and remove, after 
testing, all temporary piping required for these tests and return all piping 
to its design configuration. 

15.1.3. The Contractor shall perform testing in accordance with the 
following procedures: 

15.1.3.1. Prior to any testing, the Contractor shall furnish to the 
Construction Manager for his approval a written procedure for those common or 
generic construction tests to be performed for each system, i.e., hydrostatic, 
pump alignment, etc., as specified by this Contract. The procedures shall 
contain blank data sheets to record the results of the test and specific test 
parameters. 

15.1.3.2. Prior to performance of any testing, the Construction Manager 
will issue to the Contractor a Construction Test Checklist for each system. 
This will provide the Contractor with a checklist of the generic tests to be 
performed for each system. 

15.1.3.3. All tests shall be accomplished with Construction 
Manager-approved procedures and only with the approval of the Construction 
Manager. Deviation from these procedures shall require approval of the 
Construction Manager. Scheduling of these tests will be the responsibility of 
the Construction Manager and the Contractor to establish. 

15.1.3.4. Deleted. 

15.1.3.5. Filling, flushing and start-up of the TSS shall be in accordance 
with the 11 Filling, Flushing and Bed Conditioning Procedure for TSS 11 included 
as a part of these specifications. Refer to Paragraph 19.2.3. 
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15.1.3.6. The Contractor shall record the results of all tests conducted 4,5 
by him on the appropriate data sheets and furnish these to the Construction 
Manager at the completion of each test for approval. The test results shall 
meet or exceed the criteria specified, or be approved as acceptable by the 
Construction Manager. 
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15.1.3.6. Upon completion of all construction tests for a system, the 4 
Contractor shall furnish to the Construction Manager a package including, but 
not necessarily limited to, the completed Construction Test Checklist, 
approved test data sheets, completed special test procedures, and maintenance 
records for equipment in the system as applicable. 

15.2. Manufacturing Tests 

15.2.1. Manufacturing tests are those tests perfonned during the 
production of materials and the production and/or fabrication of equipment 
specified by this Contract before they are installed as part of the operating 
plant. 

15.2.2. The Contractor shall perfonn, or require perfonnance of, the 
manufacturing tests as defined in various articles throughout this Contract. 

15.2.3. The Contractor shall submit to the Construction Manager for 
review and acceptance reports of all manufacturing tests, where required, in 
accordance with Article 4.0. "Drawing and Data Submittals" and as listed in 
Engineering Standard FJ60.60 attached. If submittal of a test report for any 
specified test is not required, the Contractor shall submit written 
certification that the specified manufacturing test was perfonned. 

15.3 Construction Tagging Procedures. The Contractor shall use the SCE 
tagging procedure. 

15.4 Start-Up Tests. Refer to Article 19.0. 
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This Article covers surface preparation, prime painting and touch-up painting, 
both shop and field, as applicable to the work installed under this Contract. 

16 .1. General. 

16.1.l. Shop Prime Painting. Except as excluded below from prime 
painting, all ungalvanized ferrous surfaces shall receive the specified 
surface preparation and prime painting in the shop before shipment to the 
field. 

16.1.2. Field Painting. 

16.l .2.1. Field-fabricated structural and miscellaneous steel, unprimed 
non-insulated pipe, and field-installed bolting, shall receive the specified 
surface preparation and be prime painted in the field. 

16.1.2.2. Damaged areas of shop primer shall be touched up in the fi~ld, 
using the same primer as used for the shop coat. 

16.1.2.3. Abraded or corroded areas of galvanizing shall be touched up 
using the specified galvanizing repair paint. 

16.1.3. Surfaces Not to be Painted. Prime paint shall not be applied to 
the following surfaces, and any paint coming in contact with the following 
surfaces shall be promptly removed: 

Pipe, valves and fittings which are to be buried or insulated. 
Factory-finish painted surfaces. 
Threads. 
Name and data plates. 
Indicator scales and pointers. 
Galvanized surfaces. 
Surfaces of stainless steel, aluminum, brass, bronze, rubber, neoprene, 

plastic, fabric or glass. 
Machined mating surfaces of piping and equipment. 

16.1.4. Painting of Equipment. Shop painting of equipment shall be as 
indicated elsewhere in this Specification. 

16.2. Materials. 

16.2.l. Prime Paint. Except as noted below, the prime paint for both 
shop and field use under this Contract shall be an approved rust-inhibitive 
primer meeting the following requirements, and shall be a single product and 
color of the manufacturer. 

16.2.1.1. Type: "Universal" alkyd or modified alkyd base, medium length, 
penetrating rust-inhibitive primer. 
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15.2.1.2. Drying time to handle: 2 to 4 hours, minimum. 

16.2.1.3. Minimum solids content: 55 percent by volume. 

16.2.1.4. Acceptable color: Red, green, gray, blue or white. 

16.2.2. Primer for Hot Surfaces. Prime paint for ungalvanized ferrous 
surfaces which will remain exposed to view in the finished work and which will 
be subject to operating temperatures of 200 degrees For higher, shall be a 
heat-resistant primer which is suitable for service at the maximum operating 
temperatures to be encountered, and which is suitable for field finish 
painting by others. 

16.2.3. Galvanizing Repair Compound. Galvanizing repair compound shall 
be Galvanox Type l as manufactured by the Subox Division of Carboline Company, 
or a Construction Manager approved equal zinc-rich galvanizing repair 
compound, gray in color. 

16.2.4. Thinner. Thinner shall be as recommended by the manufacturer of 
the product to be thinned. 

16.2.5. Cleaning Solvents. Solvent for cleaning steel surfaces shall be 
SOCAL No. 2 or an approved equal solvent which does not leave a greasy film · 
which would interfere with adhesion of the prime paint. Solvent for cleaning 
galvanized surfaces shall be xylol. 

16.3. Shop Painting. 

16.3.1. Surface Preparation. Ungalvanized ferrous surfaces not excluded 
above from prime painting, shall be prepared in accordance with Steel 
Structures Painting Council Specification SSPC-SP6, "Commercial Blast 
Cleaning. 11 These surfaces shall then be thoroughly wiped down to remove all 
traces of grit or other contaminants, and solvent cleaned in accordance with 
SSPC-SPl prior to application of the prime coat. 

16.3.2. Application. Prior to any deterioration of the prepared 
surfaces, those surfaces not excluded from painting shall be given one or more 
coats of primer for a total dry film thickness of not less than 2 mils. 
Application of the prime paint shall conform to SSPC Specification SSPC-PAl, 
"Shop, Field and Maintenance Painting 11 and the printed recommendations of the 
paint manufacturer. Prime paint shall be stopped back approximately 3 inches 
from joints to be field welded. 

16.3.3. Match Marking. Following shop fabrication, and prime painting if 
required, all shop fabricated piping and structural steel shall receive 
painted or stenciled match or piece marks identical to those on the 
Contractor's shop and erection drawings. 

16.4. Field Painting. Immediately upon detection, all damaged areas of 
shop primer, and galvanized areas that have been abraded, field cut, or 
damaged by field welding, shall be prepared and touch-up painted. Upon 
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completion of field welding of connections from which shop priming was stopped , 
back, the areas from which shop primer was omitted shall receive surface 
preparation and prime painting as specified below. Field-installed structural 
bolting shall not receive surface preparation and prime painting until 
tightened, inspected and approved. 

16.4.1. Surface Preparation. Ungalvanized surfaces to receive field 
touch-up prime painting, galvanized surfaces to receive field touch-up with 
galvanizing repair compound, and field-installed fasteners to be prime 
painted, shall be prepared in accordance with Steel Structures Painting 
Council Specification SSPC-SP3, "Power Tool Cleaning." 

16.4.2. Application. Application and curing of the prime paint and 
galvanizing repair compound shall be in strict accordance with the 
manufacturer's instructions and SSPC Specification SSPC-PAl, "Shop, Field and Maintenance Painting." 

16.4.2.1. Touch-up areas on prime painted ungalvanized steel shall be 
given one (1) coat of the same prime paint as used for the shop coat. 

16.4.2.2. Touch-up areas on galvanized surfaces shall be given a minimum 
of two (2) coats of.galvanizing repair compound. 

16.4.2.3. Field structural bolting shall be given one or more coats of 
the same prime paint as used for the adjacent surfaces. 

16.5. Touch-Up Painting. The Contractor shall be responsible for 
touch-up painting of equipment he installs. Touch-up paint for each shop 
painted surface shall be compatible with and shall, as nearly as possible, 
match the color, shade and gloss of the factory applied paint when dry. The 
paint shall be either obtained from the manufacturer of the item or shall be 
as recommended by the manufacturer. Touch-up paint-for abraded or corroded 
areas of galvanized surfaces shall be as specified. The paint manufacturer's 
recommendations for storage and use of his product shall be complied with. 
Painting outdoors shall be performed only during favorable conditions of 
weather and temperature. Touchup of factory finish painted surfaces shall 
consist of one coat, unless a second coat is required to more closely match 
the adjacent finish. Touchup of galvanized surfaces shall consist of two 
coats. 
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This Article describes specific requirements for .miscellaneous items of work 
required under this contract. The requirements set forth in this Article 17.0 
are in addition to those requirements specified in Article 5.0, GENERAL 
REQUIREMENTS. 

17 .1 Miscellaneous Structural Steel 

17 .1.1. General. The Contractor shall detail, furnish, fabricate, 
deliver and erect the structural and miscellaneous steel for the structures 
listed or indicated as part of the work of this Contract. Work hereunder 
shall comply with the applicable requirements of the referenced codes, 
standards and publications. 

17 .1.2. Design. The engineering drawings furnished herewith are 
descriptive of the requirements for the structural and miscellaneous steel to 
be furnished, but do not attempt to describe all connection design details. 
Such additional designing and·detailing shall be the responsibility of the 
Contractor, and shall have been submitted for review and received approval 
before fabrication. 

17.1.2.1. Unless otherwise shown on drawings or approved in writing, shop 
connections shall be welded, and field connections shall be bolted. 

17 .1.2.2. Connections shall be designed in accordance with the typical 
details shown on the drawings and the following: AISC "Specification for the 
Design, Fabrication and Erection of Structural Steel for Buildings 11 and "Code 
of Standard Practice," and the San Bernardino County Building Code. 

17.1.2.3. Field connections for secondary members, such as stairs, 
ladders and handrails may be bearing-type connections made with 11 common 11 or 
regular bolts conforming to ASTM A307. 

17 .1.2.4. Bolted connections on the structural members shall be bearing 
type connections with threads in shear planes, or friction type connections, 
all made with ASTM A325 high-strength bolts. 

17 .1.2.5. Load indicator washers shall be used under the non-turning part 
for all high-strength bolts. 

17 .1.2.6. Minimum field connections shall contain not less than two bolts 
and shall be capable of resisting a 10 kip load. 

17.1.2.7. Field welding of connections will be permitted only where 
indicated on the contract drawings or on shop drawings reviewed by the 
Construction Manager. 
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17.l .2.8. Working points on columns, beams, trusses and braces shall be 
concentric, where practical. The design of connections shall take any 
eccentricity into account. 

17 .1.3. Materials. Materials shall conform to the latest editions of the specified codes and standards, as indicated and as specified herein. 

17.1.3.1. Structural Steel. Structural steel shapes, plates and bars 
shall conform to ASTM A36. 

17.1.3.2. )itt" Steel pipe for handrail shall conform to Engineering Standard DC2 l .O • • 

17 .1 .3.3. High-Strength Bolting. High-strength bolts, nuts and plain 
· washers shall conform to ASTM A325 "Standard Specification for High-Strength bolts for Structural Steel Joints," Including Suitable Nuts and Plain Hardened Washers. 

17 .1.3.4\ Common Bolting: Common bolts, nuts and washers shall conform to ASTM A307, Grade A. 

17 .1.3.5. Load Indicator Washers. Load Indicator Washers shall be as 
manufactured by Cooper-Turner Inc, or a Contracting Officer approved equal. 

17 .1.3.6. Stud Connectors. Weldable steel stud connectors shall be of the automatic-end-weld type. Application shall be in accordance with the 
manufacturer 1 s printed instructions. 

17.1.3.7. Welding Electrodes. Welding electrodes shall be Series E7018 low hydrogen shielded metal arc electrodes conforming to the American Welding Society Specification AS.1 or AS.S. 

17.1.3.8. Miscellaneous Items. Miscellaneous items not specifically 
described, but required for completion of the work shall, as nearly as 
practicable, be of standard types. The Contractor shall furnish and install the bolting, fasteners, shims, load indicating washers, and other supplies 
necessary for completion of field erection. In addition, the Contractor shall furnish fit-up bolts, drift pins and welding electrodes required for both 
temporary and permanent connection of the component parts of the structural -steel during field erection. 

17.1.3.9. Galvanizing. Items designated as "galvanized," shall be hot-dip zinc coated with coatings conforming to ASTM Al23. Galvanizing 
procedures shall be in accordance with ASTM Al43 and A384. Items to be 
galvanized shall have all cutting, banding and welding completed prior to galvanizing. 

J7.1.4. Fabrication. 

17 .1.4.1. Material shall be fabricated and assembled in the shop to the greatest practical extent. 
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17.1.4.2. Bolting shall conform to the "Research Council Specification 
for Structural Joints Using ASTM A325 or A490 Bolts" and to applicable AISC Standards and Specifications. · 

17.1.4.3. Work shall be performed in accordance with drawings prepared by the Contractor, and shop drawings as approved or reviewed by the Contracting Officer. -

17 .1.4.4. The Contractor shall be responsible for all errors in detailing and fabrication and for correct fitting and attachment of structural members. 

17. 1 .5. Shop Welding. 

17 .1.5.1. Welding and Welding Operators. Shop production welding 
performed under this Contract shall be performed in accordance with AWS 01.1, applicable AISC Standards and Specifications, and the approved shop drawings. This production welding shall be performed only by welding operators who have qualified in accordance with AWS 01.1. Proof of such qualification shall be furnished to the Construction Manager in accordance with Standard FJ60.60 and Article 4.0, DRAWING AND DATA SUBMITTALS. 

17 .1.5.2. Weld Inspection Personnel. It shall be the responsibility of 
the Contractor to assure that weld preparation and welds are inspected in the fabricator's shop and found satisfactory before shipment to the field. 
Inspections shall be at the Contractor's expense. Visual inspection for 
correct joint preparation and fit-up before release for welding, and visual 
inspection of completed welds, shall be performed by a qualified welding inspector acceptable to the Construction Manager. Evidence of the 
qualifications of the proposed inspector shall be furnished to the 
Construction Manager not less than 4 weeks prior to start of production welding. 

17 .1.5.3. Care and Use of Low-Hydrogen Electrodes. The Contractor shall ensure that his fabricator provides and uses acceptable electric ovens and 
complies in all respects with AWS 01.1 in the pretreatment, use and care of 
the low-hydrogen electrodes used hereunder. 

17 .1.5.4. Levels of Inspection. All shop welds performed on the 
structural and miscellaneous steel for this Contract shall, as a minimum, receive inspection in accordance with the following. 

17.1.5.4.1. Welds, regardless of size, type and location, shall be visually inspected for proper joint preparation and fit-up before release for welding. 

17 .1.5.4.2. Completed welds shall be visually inspected for compliance with AWS 01.l and the approved shop drawings. 
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17 .1.5.S. Minimum Weld Quality Requirements. Welds shall meet the visual 
workmanship and freedom from defects requirements of AWS 01.1. 

17 .1.5.6. Correction of Defects. Unacceptable defects in welds which are 
disclosed by inspection shall be repaired and proved acceptable by 
reinspection, using the appropriate inspection method or methods, before shipment to the field. 

17 .1.6. Paintin1. Surface preparation, shop prime painting and fie.ld touchup of structura and miscellaneous steel shall be performed in accordance with Article 16.0., PRIME AND TOUCH-UP PAINTING. 

17.1.7. Shop and Erection Drawings. The Contractor shall submit shop and 
erection drawings to the Construction Manager for review and comment. Review of such drawings shall not relieve the Contractor of the responsibility for 
errors which may exist, and the Contractor shall be responsible for all 
dimensions, detail design, and fabrication of the work. Material shall not be fabricated or delivered to the jobsite before the Construction Manager's review of the shop and erection drawings has been completed and the indicated revisions, if any, have been made. 

17 .1.7.l. The drawings shall include shop and erection details, including cuts, copes, connections, holes, bolts and welds in structural steel. Welds · shall be in accordance with the shop drawings. The drawings shall show size, length and type of each weld. 

17.1.7 .2. Before commencing detailing, the Contractor shall submit for approval the piece-mark system which he proposes to use. The system shall 
indicate the location of each piece within the particular structure, either in the piece-mark or with appropriate notation on the detail sheet. The piece mark shall also identify the sheet on which the piece is detailed. 

17.1.7 .3. Submittals shall in addition, comply with the requirements of Article 4.0., DRAWING AND DATA SUBMITTALS. 

17.1.8. Erection. 

17 .1.8.1. The work shall comply with the AISC "Specification for the 
Design, Fabrication and Erection of Structural Steel for Buildings," the "Code of Standard Practice for Buildings and Bridges," and the "Manual of Steel 
Construction," unless otherwise specified or noted on the approved drawings. 

17.1.8.2. Use of gas cutting for correction of errors will not be 
permitted. The methods to be used in the correction of errors will require 
the prior approval of the Construction Manager. 

17.1.8.3. Throughout the period of structural steel erection, members 
shall be suitably and adequately braced and guyed to resist wind and other loads which may be imposed on the incomplete structure. 
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17 .1.8.4. Except where welded connections are shown on the approved 
drawings, all field connections shall be bolted. 

17 .1.8.5. High-strength bolted connections shall conform to the latest 
edition of the AISC "Specification for Structural Joints Using ASTM A325 or 
A490 Bolts," the Drawings, and the following: 

Hardened plain washers in accordance with ASTM A325 shall be 
used under the turned element of all high-strength bolts. 

Load Indicator Washers shall be used under the non-turning part 
of all high-strength bolts. 

17 .1.8.6. Prior to tightening of bolts, all plies of the connection shall 
be drawn into firm contact. Bolt tightening shall progress from the most 
rigid part of the connection to its free edges. 

17.1.8.7. Tightening of high-strength bolts installed in accordance with 
the above requirements shall be as follows. The clamping force shall have 
caused the protrusions on the washers to partially flatten and reduce the gap 
between the load indicator washer and the hardened surface of the bolt-nut 
assembly to the prescribed measurement established by the manufacturer of the 
load indicator washers. 

17. 1.8 .8. "Common bolt" connections shall be tightened to a "snug-tight" 
condition. "Snug-tight" is defined as the full effort of a man using an 
ordinary spud wrench. Such connections shall be made with ASTM A307 Grade A 
bolts as specified and/or shown on the approved drawings. 

17 .1.8.9. Drift pins may be used to bring parts into alignment, but shall 
not be used in a manner which will distort or damage the structural steel. 
Gas cutting shall not be used to enlarge holes. Suitable reaming devices 
shall be used if enlargement of holes is necessary. 

17 .1.8.10. Connections or splices shall not be made in the field except 
where shown on the approved drawings or specifically apprpved by the 
Construction Manager. 

17 .1.8.11. After assembly, the various members forming parts of a 
completed frame or structure, shall be accurately aligned and adjusted before 
being permanently fastened. Tolerances shall conform to the AISC "Code of 
Standard Practice for Steel Buildings and Bridges." As erection progresses, 
the work shall be fastened to resist all dead load, wind and erection 
stresses. Bolted connections, both shop and field, shall be inspected for 
proper tightening. 

17 .1.8.12. Compression member splices shall be fastened only after 
abutting surfaces have been brought completely into contact. Bearing surfaces 
and surfaces that will be in permanent contact shall be cleaned and have burrs 
removed before assembly. 
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17.1.9.1. Field welding of structural steel shall not be permitted unless 
shown on the approved drawings, or specifically approved for the particular 
instance, by the Construction Manager. 

17.1.9.2. Prior to use of welders on the work, the Contractor shall 
submit qualification test reports for each welder for each class of work to be 
done by that welder, in accordance with the g9verning codes. Submittal shall 
be in accordance with Engineering Standard FJ60.60, attached, and Article 4.0, 
DRAWING AND DATA SUBMITALS. 

17 .1 .9.3. Field welding of structural steel shall be performed only by 
welders who have qualified in accordance with AWS D1.1. 

17.1.9.4. Field welding of structural steel, where permitted, shall be 
performed in accordance with the requirements shown on the approved drawings 
and the requirements of AWS D1.1 "Structural Welding Code 11 and addenda 
thereto, and the requirements of AISC "Specification for Design, Fabrication 
and Erection of Structural Steel for Buildings." 

17 .1.9.5. The Contractor shall provide and use acceptable electric ovens 
and shall comply in all respects with AWS 01 .1 in the pretreatment, use and 
care of the low-hydrogen electrodes used hereunder. 

17 .1 .lo. Field Weld Inspection. Throughout erection of structural and 
miscellaneous steel, field welds shall be visually inspected for proper joint 
preparation and fit-up before release for welding, and shall be visually 
inspected after completion for compliance with the approved drawings and the 
Codes and Standards referenced above. 

17 .1.10.1. Field weld inspection shall be performed by and at the expense 
of the Contractor, utilizing a qualified Contractor-furnished welding 
inspector acceptable to the Construction Manager. Evidence of the 
qualifications of the proposed inspector or inspectors shall be furnished to 
the Construction Manager not less than 4 weeks prior to start of field 
erection. 

17 .1.10.2. Unacceptable defects in field welds disclosed by inspection 
shall be repaired and proved acceptable by reinspection. 

17.1.11. Miscellaneous Steel. Miscellaneous steel shall be erected in 
accordance with the approved drawings and general requirements specified 
herein. 

17 .1.11.1. Where grating or floor plate is cut or coped for passage of 
columns or piping, additional support angles shall be installed beneath the 
grating or floor plate as required. The gap between the columns and grating 
or floor plate shall not exceed 1 inch. 
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17.2.1. General. The Contractor shall detail, furnish, fabricate, 
deliver, and install the 15th level perimeter shielding on structural steel 
framing previously installed by others. This work shall include top and 
corner flashing as detailed on the drawings, and shall comply with the 
applicable requirements of the referenced codes, standards and publications. 

17 .2 .2. Materials 

17.2.2.1. Shielding material shall be steel decking in conformance with 
the AISI 1 s latest "Specification for the Design of Cold Formed Steel 
Structural Members." The material shall be ASTM A446 steel sheets, roll 
formed in 24 inch wide sections with custom cut lengths. The units shall have 
a depth of 1-1/2 inches and four flutes 6 inch on centers. The units shall be 
fabricated from 20 guage steel and be provided with an interlocking side lap. 
The steel shall be hot dipped galvanized in accordance with ASTM-A525, G90. 

17.2.2.2. Flashings shall be formed from steel sheets conforming to 
ASTM-A446 and hot-dipped galvanized in accordance with ASTM-A525, G90. 

17.2.2.3. Fasteners shall be #14 stainless steel hex head screws having a 
length of 3/4 inch. 

17 .2.3. Erection. The decking units shall be installed to span 
vertically as shown on the drawings. The units shall be attached to the 
supporting steel at every flute. Flashing shall be attached with fasteners 
spaced at a minimum of 12 inch O.C. 

17 .3. Concrete Work. 

17 .3.1. General. This Article shall govern all concrete work of this 
Contract. Concrete work shall be in accordance with ACI 318 and as specified 
herein. 

17.3.1.1. Concrete Supply. The Contractor shall arrange for his own 
concrete supply, and shall be responsible for his concrete supply meeting 
specified requirements, including, but not limited to, strength requirements, 
cement type and content, aggregate size and slump. 

17.3.1 .2. Sampling and Testing. Sampling and testing as necessary to 
determine specification compliance of concrete materials, concrete at point of 
placement, and hardened concrete in-pl ace, wi 11 be performed by a Testing 
Agency retained by the Construction Manager. 

17 .3.1.3. Design Mixes. The Contractor shall furnish the Construction 
Manager three (3) copies of his concrete supplier's design mix applicable to 
the class of concrete to be furnished. Conb-ete placed in the work of this 
Contract shall conform to its design mix. Following submittal of design mix, 
the sources of materials, type of cement, and mix proportions shall not be 
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changed without the Construction Manager's prior approval. With the design 
mix, the Contractor shall submit certification from an approved testing 
laboratory that (1) the aggregate which will be used in the concrete will not 
create an alkali-aggregate reaction and (2) that the mix will produce the 
concrete strength specified. Such certification shall be based upon chemical 
testing, petrographic analysis of aggregate samples, or other methods 
acceptable to the Construction Manager. 

17 .3.2. Materials Other Than Concrete 

17 .3.2.1. Admixtures. Air-Entraining Admixture, when required, shall 
conform to ASTM C260. 

17 .3.2.2. Reinforcing. Reinforcing bars shall be new deformed billet 
steel bars conforming to ASTM A615 Grade 60, except for ties and stirrups 
which shall conform to ASTM A615 Grade 40 or Grade 60. 

17.3.2.3. Reinforcement Accessories. Reinforcement accessories shall be 
free from flake rust, scale, grease, clay, and other coatings or foreign 
substances which would reduce the bonding qualities. Materials shall be as 
fol lows: 

17 .3.2.3.1. Tie wire shall be annealed wire, not less than No. 16 gage, 
of suitable quality for securing reinforcement in place. 

17 .3.2.3.2. Bar supports shall be standard bright basic wire sufficiently 
heavy to properly carry the steel they support, or shall be precast concrete 
blocks. Wire pieces and number of supports shall conform to specifications 
for placing accessories as published by the Concrete Reinforcing Steel 
Institute. 

17 .3.2.4. Forms. Material for form work shall consist of wood, metal or 
other approved iiiater"ial, free from surface defects which might affect the 
finished concrete. The type of material is optional with the Contractor 
unless specific requirements are indicated on the Drawings. Contact forms for 
exposed surfaces shall be plywood, metal or other approved smooth surface 
material. 

17 .3.2.5. Embedded Items. Inserts, anchor bolts, pull anchors, conduit, 
and other devices for embedment in concrete shall be of standard manufacture, 
and of approved types as detailed, specified, or otherwise required to 
satisfactorily engage and anchor the work. 

17 .3.2.6. Form Oil. Form oil shall be a commercial form oil of 
satisfactory and proven performance that will prevent adhesion of the concrete 
to the forms, but will not penetrate, stain or adversely affect concrete 
surfaces. The form oil shall not impede wetting of surfaces to be damp cured 
nor impair subsequent surface treatments which depend upon bond or adhesion. 
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17.3.2.7. Curinf Materials. Curing materials shall meet the following 
requirements, as app icable: 

17 .3.2.7.1 Waterproof Paper: ASTM Standard C171, regular or white. 

17.3.2.7.2. Mats: Comnercial curing mats of cloth or canvas. 

17.3.2.7.3. Burlap: Commercial Standard. 

17 .3.2.7 .4. Membrane-Forming Curing Compound: ASTM Standard C309, Type 1 
or ID Class B. Wax base or wax-resin base curing compounds will not be 
permitted. 

17 .3 .2 .7 .5. Polyethylene Sheeting: ASTM C 171 • 

17.3.2.7.6. Polyethylene-Coated Burlap: ASTM Cl71. 

17 .3.3. Concrete Requirements 

17 .3.3.l. Concrete. Concrete placed hereunder shall be batched, mixed 
and delivered in accordance with ASTM C94, "Ready-Mixed Concrete", Alternative 
2, as further defined below, and with this Specification: 

17.3.3.1.1. Aggregate shall conform to ASTM C33. Coarse aggregate shall 
be No. 67 (3/4 inch to No. 4 sieve). 

17 .3.3.1.2. Cement shall be an approved brand of Portland cement 
conforming to ASTM ClSO Type II, low alkali. A single brand of cement shall 
be used throughout the work. 

17 .3 .3. 1.3. Water shall conform to the requirements of Paragraph 4. 1.3. 
of ASTM C94. 

17 .3.3.2. Class and Strength. The following class and strength of 
concrete will be required in the work: 

Class* 

cs 

Max. Aggregate 
Size (Inches) 

3/4 

Minimum Allowable 
Compressive Strength 
at 28 days (psi) 

3000 

*An 11A11 suffix following the concrete class designation shall indicate air 
entrainment is required. Such suffix shall, when applicable, be part of the 
class designation in orders for concrete issued by the Contractor. 
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17.3.3.3. Air Entrainment. Concrete which will remain exposed to the 
weather in the finished work shall contain an air entraining admixture which 
produces concrete containing the following air content at the point of 
discharge from the transport vehicle: 

Maximum Aggregate 
Size (Inches) 

3/4 

Total Air Content 
(Percentage by Volume) 

5 to 7 

17 .3.3.4. Slump. At the point of discharge from the transport vehicle, 
the concrete shall have a slump of from 2 to 4 inches. 

17 .3.4. Mixing and Delivery. 

17 .3.4.1. Truck Mixers. Truck mixers shall conform to the applicable 
requirements of ASTM C94. 

17 .3.4.2. Cold Weather Concreting. Concrete mixed and delivered when the 
mean ambient temperature is 40°F or less shall be mixed and delivered in 
accordance with the American Concrete Institute Standard ACI 306 11 Recommended 
Practice for Cold Weather Concreting." 

17 .3.4.3. Hot Weather Concreting. Concrete mixed and delivered when the 
mean ambient temperature (as defined in ACI 301, Section 8.4.3) would be 
detrimental to concrete, shall be mixed and delivered in accordance with the 
American Concrete Institute Standard AC! 305 "Recommended Practice for 
Hot-Weather Concreting." Concrete temperatures at time of discharge from the 
truck shall not exceed 90°F. 

17 .3 .4 .4. Contractor Responsibility. The Contractor shall bear complete 
responsibility for the delivery of satisfactory concrete conforming to the 
requirements of this Specification. The Contractor shall effect such 
alterations in methods and equipment, and furnish new materials and concrete 
as may be required, when tests indicate that materials or concrete as 
delivered, did not meet Specification requirements. 

17.3.4.5. Delivery Tickets 

17 .3.4.5.1. Each load of concrete shall be accompanied by a delivery 
ticket, in triplicate. After the concrete has been discharged or the truck 
has been released, one copy of each waybill shall be grouped with other 
waybills for that pour, and shall be delivered to the Construction Manager 
within 24 'hours. 

17 .3.4.5.2. Each waybill shall show the information prescribed by Article 
15.1 of ASTM C94, and in addition shall show the information listed under 
Article 15 .2 of ASTM C94. 
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17.3.4.6. Allowable Time Interval Between Mixin and Placin • Concrete 
shall be placed in the forms within forty-five 45 minutes after the addition of water to the cement and aggregate when hot weather conditions prevail. At other times, the time limit shall be ninety (90) minutes. Discharge of the 
concrete shall be completed within the time limits specified above, and then only if the initial set has not been attained in the concrete. 

17.3.5. Form Installation 

17 .3.5.1. General. Forms, complete with appurtenances, shall be 
constructed to conform to shape, form, line and required grade. The forms 
shall be maintained sufficiently rigid to prevent deformation under load in order that deflection under the weight of wet concrete will not exceed 1/8-inch. 

17 .3.5.2. Responsibility. The Contractor shall be responsible for 
design, adequacy, and safety of formwork, the design of which is subject to the Construction Manager's review. Completed forms, in place, must be 
inspected by the Construction Manager prior to concrete placement. All 
formwork design shall conform to AC! 347, "Recommended Practice for Concrete Formwork." 

17 .3.5.3. Construction. Where indicated, suitable stripping shall be 
placed in forms to shape edges or surfaces of concrete. Exposed corners shall be chamfered 3/4-inch unless noted otherwise. 

17 .3.5.4. Surface Treatment. Before any reinforcement is placed, forms shall be oiled. 

17.3.5.s.· Setting Embedded Items. Prior to placement of concrete and during formwork operations, the Contractor shall locate and set all items to be placed in the forms. Anchor bolts, conduit, pipe sleeves, pull anchors, 
inserts, and all other items indicated on the Drawings to be set in concrete shall be set in accordance with the Drawings. 

17.3.5.6. Inspection. Inspection of formwork, reinforcing and embedded 
items shall have been completed and approval given before the forms are closed or concrete ordered for placement therein. The Contractor shall, in each 
case, allow the Construction Manager a minimum of eight (8) working hours notice prior to anticipated start of pour to permit sufficient time for such inspection. 

17 .3.5.7. Removal of Forms The minimum waiting period before stripping 
of forms shall be in conformance with Table 5.1 .7 of ACI 306, however, the use of this table shall not relieve the Contractor of responsibility for the safety of or damage to the work. Forms left in place for moist curing shall not be loosened for the entire curing period. 
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17 .3.6.1.1. Reinforcing steel shall be detailed, fabricated, and 
furnished by the Contractor. Reinforcing materials are specified in Paragraph 6.2.2. The Contractor shall furnish certified copies of mill test reports for 
the reinforcing steel furnished hereunder. Submittals shall conform to Article 4.0, DRAWING AND DATA SUBMITTALS. 

17.3.6.1.2. Reinforcing steel delivered to the site shall be stored off the ground. Before placement, reinforcing shall be thoroughly cleaned of loose or flaky rust, mill scale, or coatings of any foreign substance that 
would reduce or destroy the bond. Bars reduced in section shall not be used. In the event of a substantial work delay, previously placed reinforcing steel left for future bonding shall be inspected and cleaned. Reinforcing steel 
shall not be bent or straightened in a manner injurious to the steel, and bars with kinks or bends not shown on the Drawings shall not be used. 

17.3.6.1.3. The use of heat to bend or straighten reinforcing steel shall not be permitted. Field splices, if required, shall be made with a wire-tied lap of not less than the number of diameters indicated in ACI 318 for the 
proper class of splice as shown on the Drawings. Field splices not indicated on the Drawings will not be permitted. 

17 .3.6.1.4. The clear distance between parallel bars shall be not less than the nominal diameter of the bars, 1-1/3 times the maximum size of the coarse aggregate, or l inch, whichever is greater. 

17 .3.6.1.5. Reinforcing steel shall not be welded except where shown on the approved Drawings. 

17 .3.6.2 Design and Details. Unless otherwise indicated, the design of reinforced concrete structures will conform to ACI 318, and the details of 
reinforcing steel will conform to ACI 315. 

17.3.6.3. Concrete Covering Over Steel Reinforcement. The thickness of 
the concrete covering over steel reinforcement shall not be less than the 
diameter of the round bars and in the following specific instances, not less than specified below: 

Footings, underside of duct 
banks and other surfaces ~here 
concrete is deposited against 
the ground: 

3 inches between steel and ground 

Concrete surfaces which, after removal of forms, are exposed to weather or backfill: 

For bars No. 6 and larger: 

For bars No. 5 and smaller: 
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17.3.6.4. Supports. Reinforcing shall be accurately placed and securely 
tied at intersections and splices with black annealed wire sufficiently to 
prevent displacement during handling and concreting. Reinforcement shall be 
securely held in position during the placing of concrete by spacers, chairs, 
or other approved supports. Supports shall be galvanized when the finished 
concrete is to be exposed. Wire tie-ends shall point away from the form. 
Unless otherwise indicated, the number, type and spacing of supports shall 
conform to ACI 315. Tack welding of reinforcing steel assemblies will not be permitted. 

17.3.6.5. Accessories. Accessories such as bar supports, spacers and 
ties shall be furnished and arranged in accordance with the CRSI "Manual of 
Standard Practice for Reinforced Concrete Construction." 

17.3.7. Preparation for Placing Concrete 

17 .3.7 .1. Water shall be removed from excavations before concrete is 
deposited. Hardened concrete, debris, and foreign materials shall be removed 
from the interior of forms, and from inner surfaces of conveying equipment. 

17.3.7.2. Reinforcement shall be secured in position, inspected and 
approved before depositing concrete. Runways shall be provided for wheeled 
concrete-handling equipment. In addition, the equipment shall not be wheeled 
over reinforcement, nor shall runways be supported on reinforcement. 

17.3.7.3. The subgrade for slabs shall be finished to the exact section 
of the bottom of the slabs, and shall be maintained in a smooth, compacted 
condition, in conformity with the.required section and grade until the 
concrete is placed. Where concrete is placed directly on earth, the subgrade 
shall be clean and thoroughly moistened, but not muddy, at the time the 
concrete is deposited. 

17.3.7.4. Placement of concrete shall not be conunenced until 
reinforcement and items set into the forms have been inspected by the 
Construction Manager. 

17.3.8. Placing Concrete 

17.3.8.1. General 

17 .3.8.l.1. Concrete shall be handled from transport vehicle to place of 
final deposit in a continuous manner, as rapidly as practicable, and without 
segregation or loss in ingredients, until the approved unit of operation is 
completed. 

17.3.8.1.2. Concrete that has attained its initial set or otherwise 
becomes unsuitable for placement, as determined in accordance with ASTM C94, 
shall not be placed in the work. Placement will not be permitted when the 
sun, heat, wind or limitations of facilities furnished by the Contractor 
prevent proper finishing and curing of the concrete. 
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17.3.8.1.3. Concrete shall be placed in the forms as nearly as 
practicable in final position. Forms or reinforcement splashed with concrete 
shall be cleaned in advance of pouring subsequent lifts. Immediately after 
placing, concrete shall be compacted by thorough agitation in an approved 
manner. Tapping or other external vibration of forms shall not be permitted. 

17 .3.8.1 .4. Concrete shall be placed in the forms in a planned sequence 
to avoid cold joints. Concrete shall not be allowed to drop freely more than 
5 feet in unexposed work nor more than 3 feet in exposed work. Where greater 
drops are required, a tremie or other approved means shall be employed. 

17 .3.8.2. Cold-Weather Re~uirements. Concrete shall not be placed when 
the ambient temperature is 40° or less, unless special precautions are 
taken. If necessary to place concrete under conditions of 40°F or less, 
placement and protection methods shall be in accordance with ACI 306 
"Recommended Practice for Cold Weather Concreting." Concrete damaged by 
freezing shall be removed and replaced by the Contractor. 

17 .3 .8 .3. Hot-Weather Requirements. In hot weather, concrete shall be 
placed in accordance with the recommendations of ACI 305. 

17 .3.8.4. Placing. Concrete shall be conveyed and placed as rapidly as 
practicable, either by manual or mechanical means that will prevent 
segregation or loss of ingredients. Aluminum shall not be used to convey or 
place concrete. Concrete shall be deposited continuously in horizontal 
layers, in a manner to prevent displacing reinforcement and accumulation of 
concrete on the forms or the reinforcement above the level of fresh concrete. 
Chutes shall be of rounded cross-section to avoid accumulation of concrete in 
corners. The slopes of chutes shall be steep enough to permit flow without 
requiring a slump greater than that specified or required for placement (slope 
usually 1 vertical to 2 or 2-1/2 horizontal). In intermittent operations when 
free movement of concrete in the chute is not possible, the concrete shall be 
discharged into approved hoppers. Chutes and hoppers shall be thoroughly 
cleaned before and after each run. Wash water debris shall be discharged 
outside of forms. 

17 .3.8.5. Consolidation. During and immediately after placing, concrete 
shall be worked to provide thorough consolidation around all reinforcement, 
conduit and other embedded items, and into corners of forms. Consolidation 
shall be accomplished by the use of high frequency internal vibrators. The 
type and operation of vibrators is subject to approval by the Construction 
Manager. Consolidation procedure shall conform generally to AC! 304 and the 
following: _ 

17 .3.8.6. Extent of Vibration. Vibration shall extend through the entire 
depth of each new layer and several inches into the preceding layer. 
Vibration shall be applied to the point of deposit and uniformly throughout 
the freshly placed concrete. 
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17.3.8.7. Duration of Vibration. Vibration shall be performed such as to 
secure the desired results within 5 to 15 seconds at points 18 to 30 inches 
apart rather than vibrating for longer periods at wider intervals. To prevent 
segregation of mix, vibration shall be continued only long enough to 
accomplish thorough consolidation and complete embedment of the reinforcement 
and fixtures. 

17 .3.8.8. Limitations. Vibrators shall not be used as a means of moving 
concrete inside the forms. This action shall be accomplished by correct 
initial placement augmented by the use of hand shovels. The Contractor shall 
provide a sufficent number of vibrators so that consolidation can be 
accomplished immediately after the concrete has been deposited in the forms. 

17.3.9. Bonding Joints or Resuming Placement on Hardened Concrete 

17 .3.9.1. Concrete on which other concrete is placed shall be either 
still plastic or thoroughly hardened, but not in a semi-hardened state that 
may be disturbed or weakened by the added load and the jarring. 

17.3.9.2. To provide bond between successive lifts of concrete, the 
exposed surface of the hardened concrete shall be cleaned and roughened, 
without loosening the embedded aggregate. Concrete surfaces on which other 
concrete is to be placed shall be kept wet for the 24 hours previous to the 
pour. 

17 .3.9.3. Brooms or- air-water jets shall be used after the start of 
initial setting of the cement. Sandblasting or air-tooling shall be employed 
after the concrete has hardened. The surface film and laitance or diluted 
paste shall be removed and a reasonably high percentage of aggregate exposed. 

17 .J.9.4. The old surface shall be clean, damp and free from standing 
pools of water when the new concrete is placed. 

17 .3.9.5. Batches of neat cement or of mortar having about the same 
proportion of cement to sand as used in the concrete, shall be deposited and 
well brushed in, just ahead of the new concrete. 

17 .3.10. Repairing and Patching Surfaces. Concrete surfaces shall be 
repaired immediately after form removal, in accordance with the following 
procedure: 

17.3.10.1. Holes left by tie rods shall be hammer-packed with stiff, 
dry-pack mortar of the same materials as, but somewhat leaner than, the 
concrete. 

17 .3.10.2. Honeycombed areas shall be removed to a depth at which sound 
concrete is exposed. Cut-out areas shall be straight at right angles to the 
surface, and filled with concrete matching that of the structure. 
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17.3.10.3. Spalled and pitted areas resulting from concrete sticking to 
the forms shall be chipped back to obtain a good mechanical bond, undercut at the edges, and repaired with mortar matching the concrete. 

17 .3.10.4. Before mortar is placed in patches, a grout of cement and water mixed to the consistency of paint shall be brushed into the surfaces to which the new material is to be bonded. 

17.3.10.S. On concrete which will be exposed in finished work, 
approximately 20 percent white cement shall be mixed with the gray cement to offset the tendency of patches to show up darker than the surrounding concrete. 

17 .3.10.6. Throughout finishing operations and repair qf defects, the 
surface shall not be allowed to become dry (damp cure for 72 hours), nor shall the underlying concrete be damaged. 

17 .3.10.7. Finished repairs will be inspected. Unsatisfactory repairs shal 1 be r-edone by and at the expense of the Contractor as directed by the 
Construction Manager. 

17 .3.11. Concrete Finishes 

17 .3.11.1. General. Concrete surfaces shall be given finishes in 
accordance with the following and as shown on the Drawings. 

17 .3.11.1.1. Formed concrete surfaces against which backfill will be 
placed and therefore will be concealed in the finished work, shall have fins and burrs removed and defects repaired. No other finishing will be required. 

17.3.11.1.2. Top surfaces of slabs on grade shall be given a broomed finish as specified hereinafter. 

17 .3.11.1.3. Formed concrete surfaces which will remain exposed to view in the finished work, shall be given smooth finish. 

17 .3.11.2. Float Finish. After the concrete has been placed, vibrated and roughly leveled, it shall be screeded off to the required elevation. 
Coarse aggregate shall be pushed below the surface. The use of neat cement to absorb excess surface moisture will not be permitted. 

17 .3.11 .3. Broomed Finish. Where a broomed finish surface is required, floating as specified for Float Finish shall be completed and the surface finished by brooming. The brooms shall be of the push broom or floor brush 
type. The brooms shall be drawn across the surface from the centerlfne to each side with not more than one stroke per width of broom, slightly 
overlapping adjacent strokes. The brooming operation shall be so executed 
that the corrugations provided in the surface will be uniform in appearance and not more than 1/16 inch in depth. Sufficient time shall be allowed before 
starting brooming to permit surplus water and laitance to rise to the 
surface. The brooming operation shall be completed before the concrete is in such condition that it will be torn or unduly roughened, and before initial set has developed. 
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17.3.11.4. Smooth Finish. Smooth finish for formed concrete surfaces 
which will remain exposed to view, shall consist of thoroughly wetting and 
brush-coating the surfaces with cement grout composed of 1 part light colored 
Portland cement to 2 parts fine aggregate, mixed with water to the consistency 
of thick paint. Grout shall be cork- or wood-floated to fill all pits, air 
bubbles, and surface holes. Excess grout shall be scraped off with a trowel 
and the surface rubbed with burlap to remove any visible grout film. In hot, 
dry weather, the grout shall be kept damp by means of a fog spray during the 
setting period. The finish for each area shall be completed in the same day, 
and the limits of a finished area shall be established at natural breaks in 
the finished surface. 

17.3.12. Protection and Curing. Protection and curing shall be 
accomplished by preventing loss of moisture, rapid temperature change, 
mechanical injury, or damage from rain, frost or flowing water. Curing shall 
be started as soon after placing and finishing as the surface conditions are 
suitable. Curing of formed surfaces shall be accomplished by moist curing 
with forms in place for the full curing period, or, if forms are removed prior 
to the end of the curing period, by any of the following methods or 
combinations thereof: 

17 .3.12.l. Minimum Curing Periods. The following shall be the minimum 
curing periods for all concrete placed hereunder, except as noted in ACI 306: 

Curing Temperature 

50 to 70°F 

70 to 100°F 

Curing Period 

7 days 

5 days 

17.3.12.2. Protective Wet Curing. The protective medium for wet curing 
shall consist of saturated cotton mats or a double layer of burlap, of 
sufficient size to cover the entire concrete surface and side forms. The mats 
or burlap shall be kept wet continually during its use. After finishing 
operations and prior to start of protective wet curing, the concrete surface 
shall be kept wet with adequate fog spraying equipment. During any change in 
curing medium, the concrete shall not remain exposed for more than one hour. 

17 .3.12.3. Moist Curing. Unformed surfaces shall be covered with burlap, 
cotton or other approved fabric mats kept in contact with the surface, or with 
sand, and shall be kept continually wet. Where formed surfaces are cured in 
the forms, the forms shall be kept continually wet. If the forms are removed 
before the end of the curing period, curing shall be continued as on unformed 
surfaces, using suitable materials. Burlap shall be in two layers. 

17 .3.12.4. Waterproof-Paper Curing. Surfaces shall be covered with 
waterproof paper with 4 inches of overlap at sides and ends and sealed with 
mastic or pressure-sensitive tape not less than 1-1/2 inches in width. The 
paper shall be weighted to prevent displacement, and tears or holes occurring 
during the curing period shall be immediately repaired by patching. 
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17 .3.12.5.1. Pressure spray curing compounds shall be of the type 
previously specified. The compound shall be applied according to the 
manufacturer's directions and shall be applied immediately after finishing operations are completed and after forms are removed. The quantity shall be sufficient to ensure the formation of a continuous unbroken film. The curing compound shall be applied to the entire area of the exposed surface, and shall be applied in two separate applications, each of which shall be by an even sweeping motion of the nozzle with sufficient overlap to ensure uniform and complete coverage. The second application shall follow five to thirty minutes after the first application and shall be applied to cross and recross the sweep of the first application. 

17.3.12.5.2. Curing compound shall not be used or permitted on surfaces where future bonding is indicated. Such surfaces shall be moist cured as 
previously specified. 

17 .3.12.5.3. After final application of the compound, surfaces shall be 
protected from traffic and other damage to the membrane for a period of curing as previously specified. 

17 .3.12.5.4. The use of any membrane material which will impart a 
slippery surface to the concrete or alter its natural color shall not be permitted. The compound, however, shall contain a fugitive dye of color 
strength sufficient to render the film distinctly visible on the concrete 
surface for a period of at least four hours after application. The compound shall harden within thirty (30) minutes. 

17 .3.12.5.S. If concrete surfaces to be cured are expected to be exposed to freezing temperatures within five (5) days, membrane curing compound shall 
not be used, unless enclosing and heating methods approved by the Construction Manager are employed. 

17.3.12.6. Polyethylene Sheeting and Polyethylene-Coated Waterproof Paper 
and Burlap. Surfaces shall be completely covered. Where a single sheet does not cover the entire surface, ends and sides shall be lapped not less than 4 inches and sealed with pressure-sensitive tape. 

17 .3.13. Protection. The Contractor shall be fully responsible for 
protecting his finished concrete work from damage, marring of finish, 
discoloration or other detrimental conditions during curing and his subsequent construction operations. 

17 .3.13.1. After the curing periods specified, concrete shall not be allowed to heat or cool faster than 5 degrees F per hour, or 20 degrees F per twenty-four hour period, until outside temperatures are reached. Either dry or steam heat will be an acceptable means of maintaining temperature control. 
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17.3.13,2. When the air temperature is expected to exceed 90 degrees F 
within forty-eight hours after placement, concrete surfaces shall be protected 
from direct sunlight for a minimum period of forty-eight hours. The use of 
membrane curing compound alone does not satisfy this requirement. 

17.4. Environmental Electronics Instrumentation Enclosures. 

This Section covers and shall be applicable to work of this Contract 
associated with the Environmental Electronic Instrumentation Enclosures. 

4 

17.4.1. General. The buildings shall be the product of a manufacturer 4 
regularly engaged in the fabrication and erection of prefabricated metal 
buildings of the type and size specified and conforming to the Metal Building 
Manufacturers Association Standards. 

17.4.2. Description. The buildings shall be self framing type 
structures. The structures shall be of the sizes shown on the Drawings. 

17.4.3. Design and Construction. The Contractor shall furnish and erect 
the metal buildings with all components and accessories, including but not 
limited to: framing, roof and wall panels, insulation, interior liner panels, 
doors, trim, flashing, fasteners, gutters and downspouts, splash blocks, 
calking and similar items necessary to provide a complete weather-tight 
structure. All materials shall be new, unused, free from defects and shall be 
the manufacturer's standard stock material unless otherwise specified. The 
dimensions, orientation, door and framed opening dimensions and other 
essential details of the building shall be shown on the Drawings and specified 
herein. Eave height shall be as shown on the Drawings. The building, 
components and accessories shall be the product of a single manufacturer. 

4 

4 

17.4.3. 1. Design. Design of the buildings shall conform to the latest 4 
editions of the American Iron and Steel Institute's "Specification for the 
Design of Cold-Formed Steel Structural Members" and the ~Metal Building 
Manufacturer's Association Standards." 

17.4.3.2. Welding. All welding shall conform to the latest edition of 4 
the American Welding Society's Standard Dl.O, "Code for Welding in Building 
Construction." 

17.4.3.3. Design Loads. Design loads shall be as follows: 

17.4.3.3.1. Wind Load: 

17.4.3.3.2. Roof Live Load: 

17.4.3.3.3. Seismic Zone: 

Wind Zone 25 (Roof uplift design 
for 90 mph gusts) 

30 psf 

Zone 3 per Uniform Building Code 

4 

4 

4 

4 

17.4.3.4. Deflection. Deflections under the above wind and live loading 4 
shall not exceed L/180. 
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17.4.3.5. Positive Pressure. The assembled liner and ceiling panel 4 
systems shall have a field calked vapor seal applied in the side and end 
joints of the panels. Static air infiltration through panels or panel joints 
shall be zero under 90 mph winds. The South Weather Station Electronic 
Enclosure shall be designed and all seams double calked or otherwise secured 
to ensure that the building can maintain a 15 pounds per square foot positive 
internal pressure. 

17.4.4. Shop and Erection Drawings and Data 4 

17.4.4.1. Shop and field erection drawings showing complete erection 4 
layouts, details and installation instructions, design calculations, and data 
substantiating compliance with specification requirements, shall be prepared 
and submitted for review. Submittals shall conform to Article, DRAWING AND 
DATA SUBMITTALS. Materials shall not be fabricated or delivered to the 
jobsite before the drawings have been reviewed and returned to the 
Contractor. Details and layouts shall show the structural framing, and the 
location, lengths and marking of panels and a11 closures and accessories. 

17.4.4.2. Markings shall correspond with the sequence and procedures 4 
which will be followed when erecting the panels, fasteners and accessory 
component parts. The Contractor shall be responsible for all errors of 
detailing and fabrication and for the correct fit of parts and accessories 
shown on the shop and field erection drawings. 

17.4.5. Gages. Gages for steel are U.S. Standard and shall be as 4 
specified herein or as indicated on the Drawings. 

17.4.6. Assembly. The size of prefabricated components, necessary field 4 
connections, and fastenings required for erection shall permit easy assembly 
by means of standard construction equipment or tools. The maximum size of any 
shop-assembled components of the building shall permit transportation to the 
jobsite by commercial carrier. Each piece and part of the building shall be 
clearly and legibly marked to correspond with erection drawings, diagrams 
and/or manufacturer's instruction manuals. "Painted-on" erection marks, if 
any, shall be removed by the Contractor following final assembly of the 
building. 

17.4.7. Materials 4 

17.4.7. 1. Common Bolts. Common bolts shall be carbon steel conforming to 4 
ASTM A307, electro-galvanized in accordance with ASTM Al64. In addition, a 
chromate conversion treatment shall be applied over the protective zinc 
coating. 

17.4.7.2. Screws. Sheet metal screws and self-tapping screws shall be 4 
stainless steel conforming to Federal Specification QQ-S-763. Screws shall be 
provided with neoprene-faced washers, or approved equal, for weatherproofing 
and sealing all self-tapping screw penetrations. 
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17.4.7.3.1. Structural members less than 1/4-inch thick shall be Grade B 4 
steel conforming to ASTM A446 with a yield of 37,000 psi. 

17.4.7.3.2. Structural members, if required, shall be factory 4 
prime-coated with a "universal" alkyd or modified alkyd base, medium length, 
penetrating rust inhibitive primer applied to a dry film thickness of not less 
than 2 mils. 

17.4.7.4. Roof Panels. Roof panels shall have interlocking ribs 3 inches 4 
minimum and 4 inches maximum in depth, and shall be minimum 20 gage steel. 
Panels shall be one piece and shall be installed with the ribs upright and 
parallel to the roof slope. Panels shall be bolted in accordance with 
manufacturer 1 s recommendations. Roofs shall be furnished complete with 
flashing, calking, fascia, and other required items. Roof panels that extend 
beyond wall line on the eave sides of the building shall be adequately 
supported. Panels shall be zinc coated (galvanized) by the hot-dip process in 
accordance with ASTM A525, coating designation G90 and shall have 
manufacturer 1 s stock surface treatment to prevent or conceal the effects of 
"oil canning." 

17.4.7.5. Ceiling Panels. Ceiling panels shall be minimum 24 gage steel 
to present a flat surface and shall be installed as shown on the Drawings. 

4 

17.4.7.6. Wall Panels. Exterior wall panels for the buildings shall be 4 
of the profile shown on the Drawings and shall be minimum 20 gage galvanized 
steel. There shall be no thru-wall fastening. Wall panels shall be 
continuous from base to eave without horizontal joints, except over openings. 
Panels shall be zinc coated (galvanized) by the hot-dip process in accordance 
with ASTM A525, coating designation G90 and shall have manufacturer 1 s stock 
surface texture or treatment to prevent or conceal the effects of 
"oil-canning." Interior liner panels shall be minimum 20 gage galvanized 
steel panels and shall be installed as shown on the Drawings. 

17.4.7.7~ Building Trim. Flashings, wall caps, gutters, downspouts and 4 
fascias shall be galvanized steel conforming to ASTM A446, Grade B, 
factory-finished to match the building siding. 

17.4.7.8. Anchoring Devices. Drawings submitted by the Contractor shall 4 
show the sizes and locations of all anchor bolts required. 

17.4.8. Insulation. 
wall ~nd ceiling panels. 
meeting the requirements 
Class 6. 

Insulation shall be provided on the inside of both 
Insulation shall be fiberglass semi-rigid board type 

of Federal Specification HH-I-558B Form B, Type 1, 

17.4.8.1. Insulation shall be provided at such thickness that when 
installed the air to air "U" value through the installed insulation and 
panels, including side joints, does not exceed 0.14 for the walls and 0.08 for 
the ceiling. 
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17.4.8.2. The insulation shall bear the Underwriters• Laboratories Inc. 4 
Class A Fire Hazard Classification indicating a flame spread rating of 25 or 
less. 

17.4.9. Doors and Frames 

17.4.9. 1. General 

4 

4 

17.4.9.1.1. Doors and frames shall confonn to the current issues of U.S. 4 
Department of Commerce Standard PS4 and the Steel Door Institute SDI-100, Type 
III, Style 2. All door sizes, swings and hands shall be as indicated on the 
Drawings. 

17.4.9.1.2. Doors and frames shall be zinc-coated (galvanized) by the 4 
electrodeposit method to meet the requirements of ASTM Al64, coating class GS, 
phosphatized and coated with a baked-on primer. 

17.4.9.2. Doors 

17.4.9.2.1. Doors shall be 1-3/4-inch thick, not less than 16 gage, full 
flush type, with edge seams tack-welded, filled and ground smooth. Doors 
shall be reinforced, stiffened, insulated and sound deadened with an 
impregnated kraft honeycomb core, completely filling the inside of the door, 
laminated to the inside face of both face panels. 

4 

4 

17.4.9.2.2. The top and bottom reinforcing channels shall be formed from 4 
14 gage steel spot welded to the stiles to provide horizontal rigidity. The 
top and bottom of each door shall be closed and made weathertight with a 20 
gage steel cap, reinforced with a 16 gage steel channel. 

17.4.9.2.3. The lock stile edges only of doors shall be beveled 1/8-inch 4 
in 2 inches to provide easy unobstructed operation against the door frame 
stops. All doors shall be provided with 3/16-inch thick steel hinge 
reinforcements and a 16 gage steel lock box welded into the stile. Hinge and 
lock reinforcements shall be drilled and tapped to receive the finished 
hardware. Top rails of doors shall be reinforced for closers. 

17.4.9.3. Door Frames 4 

17.4.9.3.1. Door frames shall be a double-rabbeted type with heavy duty 4 
standard jamb depth, formed from 16 gage steel. Frames shall have factory 
primed finish suitable for field painting. 

17.4.9.3.2. The mitered corners of the frame components shall be arc 4 
welded and welds ground flush and smooth. 

17.4.9.3.3. The hinge jamb for doors shall be mortised for one and one-half 4 
(1-1/2) pairs of hinges. 
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17.4.9.3.4. Door frames shall have a minimum of four (4) wall anchors per jamb 
and two (2) per head. 

17.4.10 Preparation for Hardware 4 

17.4.10.1. All necessary cutouts, reinforcements, drilling and tapping 4 
for hardware shall be perfonned at the factory in accordance with the hardware 
manufacturer's templates and instructions. The Contractor shall obtain the 
proper templates and instructions from the hardware supplier in accordance 
with the hardware to be used for each opening, and shall be responsible for 
the correct preparation of the doors and frames. 

17.4.10.2. It is the intent of this Specification, and the following 4 
schedule, to provide correct and sufficient hardware to fully equip each 
door. The Contractor shall verify the correctness of all items listed. If 
any item is found to be unsuitable for the opening for which it is intended, 
such item shall be changed, subject to the approval of the Construction 
Manager. Closers shall have a prime coat finish for field painting to match 
adjacent door trim. Door closers shall be of the full rack and pinion type. 
Closers mounted on metal doors and/or jambs shall be furnished templated with 
proper machine screws. It shall be the responsibility of the hardware 
supplier to furnish all necessary hardware templates to the metal building 
manufacturer without delay in order that the metal building manufacturer may 
properly prepare his product for the builders hardware to be applied thereon. 
The Contractor shall ensure that building and hardware manufacturers comply 
with the requirements herein. 

17.4.ll. Builders Hardware 4 

17.4.11.1. General. The Contractor shall furnish all builders hardware, 4 
complete with screws and other fastenings required for proper installation, in 
accordance with the drawings, schedules and these Specifications. Where items 
of builders hardware specified below are specified by brand name and type, 
such designation is intended to facilitate description and establish the level 
of quality desired. Such designation is not intended to restrict selecti~n of 
equivalent products of other manufacturers. The respective equivalent 
products of other manufacturers will, if proposed, receive full 
consideration. In such matters of equivalency, the approval of the 
Construction Manager will be required. 

17.4.11.2. Hardware Schedule 4 

HWl Exterior Doors, each pair shall have: 
3pr Butts La~rence B84101-A-4-1/2x4-l/2 - US 260 
2 Closers LCN 4115-H-CUSH P.C. 
1 Lockset Mfgrs Standard Mortise Lock, Entrance 

Function US26D 
l Threshold Pemko 154A 
2 Auto Door Bottoms Pemko 430AS 
Weatherstripping Pemko 379AR 
l length Pemko 357 SC Astragal with sufficient pieces of 

EPDM Neoprene Closed All Tape NP490 to cover the surface 
of the Astragal next to the doors. 

l Coordinator Von Duprin 1237-US260 
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17.4.12.1.1. The concrete foundation shall have cured for not less than 7 4 
days at the time erection of the building is commenced. 

17.4.12.1.2. The prefabricated metal building shall be erected in 4 
accordance with the approved erection drawings and the metal building 
manufacturer's instructions. The Contractor shall be responsible for the 
proper fitting of all panel framing and bracing, the tight interlock of all 
sheet steel panels, fastenings, and accessory items, as required to make the 
building complete. Wall panels shall be applied running vertically, and roof 
panels shall be applied with their length parallel to the roof slope. 
Materials or accessories having defects that would affect their appearance, 
use or durability shall not be installed in the work and shall be replaced 
with new units by and at the expense of the Contractor. Any abraded or 
damaged panels or components shall be satisfactorily repaired or shall be 
replaced. 

17.4.12.1.3. The Contractor shall furnish all wall cut outs, roof and 4 
ceiling cut outs and wall penetrations for equipment, ducting, and louvers. 
Cut outs shall be framed to structurally replace the wall or roof area 
removed. The Contractor shall furnish and install all hardware, fasteners and 
calking/sealing materials as required to make such framing weatherproof and 
air tight around its perimeters. Size and/or dimensions of all cut outs, and 
framing are shown on the Drawings. The Contractor shall submit shop drawings 
showing methods and details of cut outs, framing, weatherproofing means of 
sealing to maintain the required 15 psf positive pressure and related details 
for the Construction Manager's approval. 

17.4.12.2. Joint Sealing and Waterproofing. Sealing compound recommended 4 
by the building manufacturer for weatherproofing and waterproofing lapped 
joints shall be installed at joints and laps between panels, _flashings, and 
accessories, as required to make the work weathertight and air tight. 
Surfaces to be sealed shall be clean and free of foreign matter. 

17.4.12.3. Accessories. Standard flashings, closures, fillers and 4 
similar items necessary to assure that the building is dust-tight, 
weathertight, and leak-free shall be furnished and installed in accordance 
with the manufacturer's instructions. 

17.4.12.4. Doors and Door Hardware. Each door shall be installed 4 
complete with all hardware, as specified. Following installation, doors and 
door hardware shall be adjusted and demonstrated to operate properly. Keys 
shall be tagged with proper identification ~nd delivered to the Construction 
Manager. Each item of hardware shall be examined before installation and 
determined to be complete and free from damage and blemishes. Incomplete, 
damaged or blemished items shall not be installed and shall be replaced with 
satisfactory items. Only workmen who are skilled in the installation of 
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builders hardware shall be permitted to perform installation of builders 
hardware. Upon completion of installation of builders hardware, hardware 
requiring lubrication shall be lubricated with graphite, and all moving parts 
checked and adjusted to free and smooth operation. After the building is 
complete, final adjustment of builders hardware shall be performed by the 
Contractor to compensate for air movement and other conditions such that all 
items operate properly under actual conditions of service. Following final 
adjustment, all special tools required to adjust and maintain the hardware 
shall be tagged with identification and delivered to the Construction Manager. 

17.4.12.5. Field Corrections and Modifications. When, in the course of 4 
erecting materials and accessories, minor interferences are found to exist 
between the materials and existing construction, the Contractor shall make 
minor cutouts, copes or openings as required to accomplish correct 
installation. Field errors in installation of materials, closures and 
accessories shall be corrected by and at the expense of the Contractor. 

17.4.13. Finishes 4 

17.4. 13.1. Exterior Surfaces. Exterior surfaces of wall panels which 
will be exposed to view, including gutters and downspouts, shall be finished 
as fol lows: 

17.4.13.1.1. Surfaces shall be solvent cleaned in accordance with 
SSPC-SPl, followed by a vinyl chloride interior-exterior metal primer. 
Coverage shall be not less than 2.0 mils dry film thickness. 

4 

4 

17.4.13.1.2. The panels shall then be coated with 2 coats of an approved 4 
high build vinyl paint to a dry film thickness of not less than 5 mills per 
coat. 

17.4.13.1.3. Finish coat shall 
0

be an approved vinyl enamel at not less 4 
than 1.5 mils dry film thickness. 

17.4.13.1.4. Exterior surfaces of doors and·frames and surfaces exposed 4 
to view in addition to the wall panels shall be painted to match the wall 
panels, using the same type of coating. 

17.4.13.2. Interior Surface 4 

17.4.13.2. 1. Surfaces of liner panels shall be solvent cleaned in accordance 
with SSPC-SPl and then coated with one coat of an approved galvanized metal 4 
primer to a dry film thickness of not less than 1.5 mils. 
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17.4.13.2.3. Finish coat shall consist of 2 coats of an approved 4 
thermal-setting enamel resulting in a dry film thickness of not less than 1.5 
mils per coat. 

17.4.13.2.4. · Interior surfaces of doors and frames shall be finish coated 4 
with two coats of an approved alkyd-oil based semi-gloss enamel. 

17.4.13.3 Colors Finish colors shall be as follows: 4 

Exterior wall and roof surfaces - match exactly Glidden color No. 20652. 4 
Interior wall and ceiling surfaces - manufacturers standard off-white. 5 
Gutters, downspouts, doors and frames - match exactly Glidden color No. 12833. 
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18. 1. 1. 1. A 11 piping and components above the 1 5th 1 eve 1 ( El. 311 '-0") 
including that piping which is a part of the receiver preheater and boiler 
modules shall be insulated in accordance with this procedure. 

18.1.1.2. All materials required by this procedure shall be 
Contractor-furnished unless otherwise noted. 

18.1.1.3. The configuration of piping to be insulated is defined by 
Rocketdyne drawings listed in Appendix 2. 

18.1.1.4. Should a conflict be found to exist between the listed codes 
and standards and this Specification, the conflict shall be submitted to the 
Construction Manager for resolution prior to proceeding with the affected work. 

18.1.1.s. Prior to fabrication or delivery to the jobsite of the 
materials to be installed under this section, the Contractor shall submit to 
the Construction Manager, for review and comment, the drawings and descriptive 
data called for in this section. 

18.1.2. Installation Procedures 

18.1.2.1. General 

18.1.2.1.1. Piping shall be insulated and jacketed in accordance with 
procedures of this section and Figures 1 through 3 (Pages TI-152a thru 5 
TI-152c) as ~pplicable. 

18.1.2.1.2. Insulation shall not be applied until all lines have been 
cleaned and tested. 

18.1.2.1.3. Those sections of piping in the preheater and boilers modules 
which are to be insulated prior to hoisting and installation of the modules 
will have been cleaned and tested prior to delivery to the site. 

18.1.2.1.4. Lines that are to be insulated and insulation thickness 
requirements are given by the Line Schedule. Insulation schedule "A" is 3 3 
inches and 11811 is 2 inches. (Volume II, Tab 9) 3 

18.1.2.1.5. Instrument connections (including root valves) on insulated 
process piping shall be insulated. 

18.1.2.1.~. Flanges, flanged fittings, lower manifold and valves shall be 4 
insulated with removable type insulation for easy mijintenance. 
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18.1.2.1.7. ThP. upper and lower manifold areas of both preheaters and 
boilers shall be insulated in accordance with procedures of this section and 
Figures 4 through 6 (Pages TI-152d thru TI-152f). 

18.1.2.1.8. The start system flash tank shall be insulated with 3-inch 
thick insulation and shall have removable type insulation over the 2-inch 
inspection openings. 

18.1.2.1.9. For safety valves, insulation shall be installed in such 
manner as to provide access for the operation and/or adjustment of safety 
valves. 

18.1.2.1.10. All insulation saddles and other components provided for 
support of insulated pipe shall have open spaces filled with insulation of a 
type suitable for the point of installation. 

18.1.2.1.11 In outside locations, hanger protrusions shall be suitably 
shielded with metal flashing to deflect rain and sno\'1 and protect the 
insulation from moisture, yet permit movement of the hanger rod. 

18.1.2.1.12. Insulation shall be installed in accordance with the 
material manufacturer's recommendations, the various equipment suppliers' 
requirements, and the requirements of this section. 

18.1.2.1.13. The Contractor shall develop and he responsible for all 
installation details which may be required to complete the specified work but 
which are not included in this document. The Contractor shall submit all 
details in accordance with documentation requirements. All details which are 
submitted by the Contractor in writing o~ by drawing or sketch will he 
reviewed by the Construction Manager for adequacy and must he approved before 
the Contractor can proceed. Installation details and procedures which are 

0 submitted by the Contractor, or any deviations from the specified procedures 
which may be permitted by the Construction Manager, shall conform to best 
trade practices and shall produce end results acceptable to the Construction 
Manager. When completed, the work shall be of uniformly neat and workmanlike 
appearancP., with finished surfaces. 

r 

4 

4 

4 

4 

4 

4 

18.1.2.1.14. All insulation materials shall be installed as soon as 4 
possible after roughing in and in such manner as to provide sufficient 
clearance for expansion between the insulation materials and support steel, 
handrails, platforms or any other obstructions. 

18.1.2.1.15. All insulation materials shall be installed in such manner 4 
as to remain fr~e from hot spots, blisters, discoloration and faulty 
installation or workmanship. 

18.1.2.1.16. Protective coverings, flashing and finishing cement applied 
to exterior surfaces of insulation shall he in addition to the specified 
insulation thickness, and shall not be counted as part of thP. specified 
insulation thickness. 
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18.1.2.1.17. The Contractor shall provide equipment for hoisting all 4 
materials and supplies to the area of application from the deck of the 15th 
level. 
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1a.1.2.1.1a. Insulatin~ Heat-Traced Surfaces. The receiver inlet filter, 4 
PF-FW-2-201, will be electr1ca1ly heat traced for freeze protection and shall 
be insulated. The furnishing and installation of the electrical heat tracing 
cables and all electrical appurtenances therefore, will be by others. 

1a.1.2.1.1a.1. The heat tracing cable will be routed, positioned, and 4 
securely fastened in place by others as applicable. The Contractor shall then 
complete the heat tracing manufacturer's recommendations. 

1a.1.2.1.1a.2. The insulation shall he sized to fit the surface to which 4 
it is being applied, fitting snugly against the metal or underlying insulation 
surface, but shall not pinch or pressure the heating cables. 

18.1.2.1.18.3. Valves, flanges and fittings of heat traced lines shall he 4 
insulated and lagged with the same materials and to the same thickness as the 
adjoining pipe. 

18.1.2.1.18.4. Care shall be taken to prevent damage to the heat 4 
tracing. The Contractor shall replace any heat tracing that he damages and at 
his own expense using ~aterials identical to the original and appropriate 
craft labor. The Contractor shall promptly inform the Construction Manager of 
any apparent damaged heat tracing. 

18.1.2.l.19. Completion of Work Prior to Insulating. Before applying any 
insulation, the Contractor shall determine and verify with the Construction 
Manager that the particvlar item has been completely installed and tested, and 
heat traced if necessary, and is ready for the application of insulation. 

4 

18.1.2.1.20. Surface Preparation. Before insulation is applied, the 4 
surfaces to be insulated shall be thoroughly cleaned of scale, dirt, or other 
foreign matter by use of wire brushes, scrapers or other devices as necessary 
to accomplish the work. All surfaces shall be dry when insulated. 

18.1.2.1.21. All attachments for supporting insulation shall be installed 4 
as specified by Figure 2 (Page TI-152b). 5 

18.1.2.1.22. Welding of attachments to main steam and other piping will 4 
be performed hy the piping fabricator or Piping and Mechanical Contractor. 

18.1.2.1.23. Unless specifically called for herein or approved in writing 4 
for a specific location by the Construction Manager, field welding of items 
for attachment or support of insulation will not be permitted. 

18.1.2.1.24. If field welding of insulation attachments is required, the 4 
welding shall be performed in accordance with approved welding procedures and 
the welding requirements of the applicable code as follows: 

18.1.2.1.24.1. Section VIII (1977 Edition plus Addenda through Winter, 
1979) of the ASME Code for the receiver and other pressure vessels. 
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18.1.2.1.24.2. ANSI 831.1 (1977 Edition plus Addenda through Winter, 4 
1978), Power Piping Code for all other welding requirements. 

18.1.2.1.25. The Contractor shall comply with all applicable 4 
manufacturer's recomnendations and instructions pertaining to the mixing, 
storing, applying and using of their products. 

18.1.2. 1 .?6. Tenninal Points of Work. Terminal points of insulating work 4 
to he perfonned by the Contractor will be located substantially where shown on 
the rlrawings and/or specified. It shall be the responsibility of the 
Contractor to ascertain the exact location of any point where his work starts, 
tenninates, or connects to work installed by others, and to make minor 
adjustments in the length, line or grade of his work, if necessary, for prope~ 
and workmanlike connection thereto. Minor deviation in the location of such 
terminal points from the position shown on the drawings will not be considered 
cause for arlditional payment. 

18.,.2.1.27. The Contractor shall offer for the Construction Manager's 4 
approval any changes in design of insulation which will facilitate the work or 
improve its reliability. Proposals of modification or substitution shall be 
made in writing and submitted in detail for the Construction Manager's 
c~nsirleration, whose decision shall be considered final. In all cases of 
approved substitution or modification, full responsibility for satisfactory 
work shall remain with the Contractor. 

lA.1.2. 1 .28. During the course of his work, the Contractor may find it 4 
necessary or of major advantage to remove·and reinstall or replace certain 
f1oor grating or other iteMs which have previously been installed by others. 
Prior to the removal of any such work, the Contractor shall schedule and 
prograJ11 the work in a manner acceptable to the Construction Manager. 

18.1.2.1.29. Pennission to remove any installed component or item shall 4 
not in any way relieve the Contractor of full responsibility for the safe and 
proper perfornance of his work, or for the protection of life and property. 
Where and as necessary for safety or weather protection, or when requested by 
the Construction Manager, the Contractor shall provide and maintain acceptable 
temporary devices such as guard rails, walls, walkways, shores, braces, 
tarpaulins, flags, lights, etc., until the removed items have been reinstalled 
or replaced to provide "as was" conditions. 

18.1 .2.1.30. All cost of removing and reinstalling or replacing building 4 
or other components to pennit or expedite the work of the Contractor shall be 
at the Contractor's expense. 

lA.1.2.1.31. All surfaces adjacent to the work area shall be protected by 4 
the r.ontractor to prevent damage from the insulating materials or required 
installation tools. 
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18.1.2.1,32. Any fluid or plastic material such as paint, sizing, 4 
asphaltic compound, plastic insulation, etc., which is applied, oversprayed, 
dropped, or otherwise permitted to get on any object or surface other than to 
which it is being applied, shall be removed at once, and the surfaces upon 
which it was present shall be cleaned by the Contractor, at his expense, as 
necessary to remove all traces of soiling. 

18.1.2.1.33. It shall be the responsibility of the Contractor to protect 4 
all insulation from weather from the time the insulation is delivered until it 
is installed and weatherproofed with permanent finish. 

18.1.2.1,34. Where nameplates and code stamps will be covered by the 4 
insulation, all information contained thereon shall be stamped or engraved on 
a nonferrous metal plate by the Contractor. This plate shall be permanently 
installed by the Contractor on the outside of the insulation and directly 
over, or in the immediate vicinity of the nameplate and/or code stamp on the 
insulated surface. 

18.1.2.1.35. Insulation adjacent to bolted flanges shall be cut back 
sufficiently to permit removal of flange bolts without damage to the 
insulation, and insulation of flanges shall be extended beyond the cutback 
areas for a distance not less than the specified pipe insulation thickness. 

18.1.2.1.36. At all access openings, handholes, equipment flanges, blind 
flanges, pipe flanges or similar maintenance points, both the insulation and 
jacketing shall be of a design permitting removal and replacement of suitable 
formed sections without disturbing adjacent insulation. Flashing shall be 
installed around the access opening in the insulation and lagged to form a 
neat and weathertight maintenance opening. Care shall be taken to keep all 
instruments clear of insulation materials. 

4 

4 

18.1.2.1.37. Insulating cement shall be mixed in accordance with the 4 
manufacturer 1 s directions, and shall be applied by troweling or palming, and 
shall be reinforced when and as necessary to comply with best trade practices. 

18.1.2.1.38. Metal jacketing shall be secured with metal screws or 4 
pop-rivets, and installed in a manner best suited to provide a weathertight 
seal and allow for thermal expansion of the pipe or equipment and its 
insulation. Jacketing and lagging shall not be installed over wet insulation. 

18.1.2.1.39. In outdoor locations, joints in the metal jacketing shall be 4 
lapped not less than 2 inches in a direction to shed water. The longitudinal 
seam in jacketing on vertical runs of piping shall be on the side away from 
the prevailing wind direction. Jacketing on horizontal piping and piping 
other than vertical shall have the longitudinal seam as shown in Figure 1, 5 
(Page TI-152a). Seams shall be sealed watertight with aluminastic calking 
compound. 

18.1.2,1.40. Openings cut in the jacketing to fit around exposed metal 
components shall provide a rub-fit between the jacketing and exposed metal to 
minimize moisture penetration at the opening. 
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18.1.2. 1 .41. Where aluminum will come in contact with steel surface, 4 
field paint the contact surfaces of the steel with a minimum of one (1) coat 
of asphalt aluminum paint. Paint shall be applied in accordance with the 
Manufacturer's instructions after the steel has had all oil and grease removed 
in accordance with Steel Structures Painting Council SSPC-SPl, using the 
specified solvents and clean cloths, followed by the removal of dirt, loose 
rust, weld spatter, mill scale and other foreign material by mechanical 
cleaning in accordance with SSPC-SP2 or SP3. 

18.1.2.1.42. Insulation cement, paint, coatings, mastics, and/or loose 4 
m;neral f;hers, where dropped on installed al11minum, shall be immediately 
removed. Such debris, when wet, will cause water staining of the aluminum. 

18.1.?.1 .43. The Contractor shall immediately remove all steel nuts, 4 
bolts, scrap clips, weld rod stubs, etc., that workmen lay or drop on aluminum 
surfaces. Where unpainted structural steel is located above or adjacent to 
surfaces which are to be aluminum lagged, the Contractor shall notify the 
Construction Manager of this condition and request that the steel be 
iM111ediately prime painted to prevent rust staining of the adjacent aluminum 
lagqing. Aluminum which is rust-stained, water stained and/or oxidized will 
he rejected. 

lA.1.2.1.44. The Contractor shall require that all his crafts take care 
to prevent damage to installed aluminum. Welders shall not be pennitted to 
throw weld rod stubs down when working overhead. 

18.1.3. Materials 

lA. 1 .3.1. General 

18.1 .3.1.1. The materials used shall meet the requirements specified 
herein. Any additional materials which may be required, but which are not 
described hereinafter, shall be approved by the Construction Manager for the 
particular use. 

18.1.3., .2. Materials which are specified herein by manufacturer and/or 
proprietary name, are so specified only for the purpose of establishing the 
type and standard of quality required, and except as otherwise noted, do not 
preclude the use of similar products of proven equal or superior thennal and 
physical qualities which have been approved by the Construction Manager. 

18.1.3.1.3. The Construction Manager shall be the sole judge of whether 
any proposed material or product is acceptable for a proposed use, or is an 
acceptable substitute for a material or product specified, and his decision in 
such matters shall be final. 

18.1.3.1.4. Where names of manufacturers are listed hereinafter, the 
order of listing is not indicative of an order of preference. 
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18.1.3.1.5. After materials have been approved by the Construction 
Manager, substitutions shall not be made without prior written approval of the 
Construction Manager. 

lR.l .3.1.6. All materials shall be asbestos-free. 

18.1.3.2. Insulation 

18.1.3.?.l. Insulation to be ceramic fiber having 40-50% alumina and 
50-1;0% silica with a ,tensity of 6 lb/cu ft. 

18.1.3.2.?. Insulation for pioing shall have an integral aluminum cover 
bonded to the ceramic fiber insulation. Cover to be bonded to edge stacked 
insulation. 

18.1.3.?.3. Needled ceramic fiber with 40-50% alumina and 50-60% silica 
with a density of 6 lb/cu ft shall be used to fill large voids under 
trnwelable or moldable insulation. 

18.1 .~.2.4. Trowel able or moldable insulation shall be ceraMic fiber 
(40-50% alumina, 50-60% silica) base with a colloidal silica organic binder 
system having a dry density of 30-40 lb/cu ft. 

18.1.3.2.5. Material Sources 

Blanket Insulation 

Babcock & Wilcox 

Carborundum 

C.E. Refractories 

Johns-Manville 

Moldable Insulation 

Carborundum 

C.E. Refractories 

Bulk Fiber Insulation 

Babcock & Wilcox 

Carborundum 

C.E. Refractories 

Johns-Manville 

Kawool 18008 or 2300 

Duraback or Durablanket 

Cer-Wool 1900 or 2400 

Cerawool 1600 or Cerablanket 2400 

LOS Moldable 

Moldable Jointpax 

K Wool Bulk 

Fi berfax Bulk 

Cer-Wool 1900 Bulk 

Cerawool Bulk 
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Colloidal Silica Impregnated Blanket 

Babcock & Wilcox 

Carborundum 

c.E. Refractories 

Wet Pack Kawool 

Wet Felt 

Wet Wrap 

(CONTD) 
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1~.1.3.2.6. Tie Wire. Unless otheNise specified herein, tie wire is to 
be No. 14 gage Type 304 stainless steel wire, annealed, manufactured by Armco 
Steel Co., J.T. Ryerson, or approved equal. 

18.1.3.2.7. Sheet metal screws shall be used for fastening lagging. The 
screws shall be No. 14 by 3/4-inch, Type "AB" thread, phosphate coated carbon 
steel or Type 410 stainless steel with indented hexagon concave neoprene 
washer hearl. Any of the following will be acceptable: 

Parker-Kalan 

H.M. Harper 

Townsend Co. 

Camcar 

Armco Steel Corp. 

18.1.3.?.8. Calking Co111§ound. Parr Paint and Chemical Co. "Alumilastic" 
calking compound, or approve equal. 

18.1.3.2.9. Bitumastic. Koppers Chemical Co. Bitumastic No. 50, or 
apr,roven equal. 

1A.l.3.2.1n. Asphalt Aluminum Paint. M.L. Foss_ Incorporated "Fosco A-101 
Gi 1 soni te, 11 or approved equa 1 • 

18.1 .4. Guarantees 

l~.1.4.1. The Contractor shall guarantee that the materials furnished, 
including the installation thereof, conforms to the requirements set forth 
herein and to the specified codes and standards. 

18.1 .4.2. The foregoing shall not be construed in any way to limit or 
negate any other standard guarantee, or portion thereof, which may provide a 
more comprehensive guarantee than those required by this Contract. 

18.1.c;. Cleanun 

18.1.5.1. Throughou~ this Contract, the Contractor shall perform cleanup 
of his work ann storage areas at intervals not exceeding one week. 

18.1 .;.2. After completion of th~s Contract, and before final acceptance 
of the work, the Contractor shall remove all the Contractor's tools, 
equipment, temporary structures, temporary construction except as noted, 
surplus materials, trash, empty containers and other evidences of construction 
from the Contractor's work, parking and storage areas and leave those areas 
clean to the satisfaction of the Construction Manager. 
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18.2 Painting of the Preheater, Boiler Modules and Core-Module 
Interface. This Art4c1e shall govern field surface preparation, field 
priming, field touchup and field finish painting of the module assemblies and 
the core-module interface of the core structure, as required under this 
Contract. 

18.2 .1. General 

lA.?.1 .1. General Requirements 

18.2.1.1.1. The term 11 Paint 11 shall include all paints, varnishes, 
emulsions, enamels, stains, sealers, galvanizing repair compound and other 
liquid-applied coatings required, regardless of whether used as prime, 
intermediate or finish coats. 

18.?.l.l .2. Paint materials shall meet or exceed the requirements 
specified herein. Any additional materials which may be required, but which 
are not described hereinafter, shall be of suitable type and quality, and have 
been approved by the Construction Manager for the intended use. 

18.?..1.l.3. After materials have been approved, no substitutions shall be 
~ade without written authorization from the Construction Manager. 

18.2..1.l .A. Paints, thinners and related materials shall be delivered to 
the project site in sealed containers. Containers shall plainly show the 
brand name, date of manufacture, batch number and name of manufacturer, all of 
which shall be legible at the time of use. Containers that have such data 
obliterated shall be rejected and shall be removed from the project site. 
Pigmented paints shall be furnished in containers not larger than 5 gallons. 

18.2.1.1 .5. Paint for each use shall be of the type, grade, color and 
shade spP.cified herein. 

18. 2. 2. Coordination With Other Work 

18.2.?.l. All cleaning and painting operations shall be perfon:ied in a 
logical sequence and shall be coordinated with the work of other trades and 
crafts ~erfonning or scheduled to perforn work in the areas. Before starting 
any cleaning or painting operations, it shall be determined that other work on 
or in the vicinity of the item or surfaces to be painted has been completed 
and that the item or surface is ready for cleaning and painting. 

18.?.2.?. The final field coat of paint shall not be applied to an item 
or surface until all other trades have completed their work within the space 
in which the item or surface is located. 

18.2.3. Protection of Finishes 

lA.?..3.1. Factory prined or finish painted surfaces and galvanized 
surfaces shall at all times be protected from damage and deterioration. 

T!-153 



-

-

SECTION 4 - IFB 
TECHNICAL INFORMATION (CONTD) 

C-21700 
40M7006S 

18.2.3.2. Immediately upon detection, abraded or corroded areas of 
shop-primed surfaces shall be cleaned and touched up with the same material as 
the prime coat. 

lA.?.3.3. Imnediately upon detection, abraded or corroded areas of 
galvanized surfaces shall be cleaned and touched up with galvanizing repair 
paint. 

18.?..?.4. Imnediately upon detection, abraded or corroded areas of 
factory finish painted surfaces shall be cleaned and touched up with the same 
Materi~l and matching color as the finish paint. 

18.2.4. Manufacturer's Instructions 

lA.2.4.l. Coating materials shall be prepared and applied as required by 
this Specification and in strict accordance with the recommendations of the 
manufacturer of the coating product. The Contractor shall furnish the 
manufacturer's coating preparation and application instructions to the 
Construction Manager upon request. The Contractor shall request clarification 
when instructions are lacking or conflict exists. 

18.?.4.?. Equipment for the application of each coating material shall 
coMply with the recommendations of the manufacturer of the product. Effective 
oil and water separators shall be used in all compressed air lines serving 
snray painting and sandblasting operations to remove detrimental oil and 
moisture from the air before it is used. Separators shall be placed as close 
as practicable to the equipment. 

18.2.5. Safety Requirements. The following requirements shall apply to 
all areas where pa1nt1ng ,s ,n progress. 

18.2.;.1. Smoking, and heating devices having burners or open flame shall 
not be permitted in enclosed spaces where painting is in progress. 

18.2.5.2. Forced ventilation shall be provided where and as required to 
keep fume concentration at a safe level inside enclosed areas. 

18.2.5.3. Spark-producing equipment shall not be used in spaces where 
fume concentrations could occur until those areas have been thoroughly 
ventilated. 

18.?.5.4. Paint, thinner and solvents shall be stored in a separate 
structure, that is well ventilated and free from flame or spark producing 
equipMent and excessive heat. Paints, thinners and solvents shall be removed 
from the work areas and stored safely at the end of each work day. 

18.2.5.5. Fire extinguishers of suitable type and capacity shall be kept 
handy at locations where painting is in progress or flammables are stored. 
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lA.2.5.6. At the end of each day, cloths, cotton waste and other 
materials whicn might constitute a fire hazard shall be destroyed or placed in 
tightly covered metal containers. 

18.2.6. Equipment Protection. The Contractor shall take necessary 
precautions to prevent the entrance of dust, paint, and debris from mechanical 
surface preparations and from spray painting into machinery, instruments, 
control panels, switchgear, heliostats, and other areas subject to damage from 
these causes. No mechanical cleaning operations or spraying operations shall 
be commenced in the vicinity of operating motors or electrical apparatus. 
Equipment not in operation shall be covered and sealed before any cleaning or 
spraying operations are corrmenced in the vicinity. 

18.2.7. Materials 

18.2.7.1. Paints and Coatings 

18.2.7.1.1. Identification. Paints and coatings indicated by P-number 
(P-1, P-2, etc.) in Table 1 (Pages TI-160a and TI-160b), PAINTING SCHEDULE are 5 
identified as follows: 

Designation 

P-1 

P-2 
P-3 
P-4 
P-5 
P-6 

P-7 

Acceptable Products 

Glidden Glid-Guard Double Build Vinyl Finish No. 5514 
PPG High Build Vinyl Coating UC 40127 S-W 
Tank Cl ad High Bui 1 d Enamel Seri es B69 

Not Used 
Not Used 
Not Used 
Not Used 
Glidden Glid-Guard Alkyd Industrial Enamel No. 4500 
PPG QD Enamel 54 Series 
S-W Kem-Lustral Enamel F65 Series 
Glidden Glid-Guard Universal Primer No. 52310 
PPG Multi-Prime Universal Primer US40054 
S-W Kem Bond Metal Primer E41 Nl 5 

18.2.7.1.2. Proposal of Substitution. Prior to substitution for a 
specified paint, the Contractor shall accomplish the following and shall have 
received the Construction Manager's written approval of each proposed 
substitution. 

18.2.7.1.2.1. Submit a proposal identifying each paint for which a 
substitution is proposed, giving its P-number, and listing the proposed 
substitute paint, identified by the manufacturer's name and catalog 
designation. 

18.2.7.1.2.2. Submit an actual sample of each paint the Contractor 
proposes for use. Each sample shall consist of the actual paint, in the 
color, shade and appearance proposed, applied to Morest Co. Form 015 or 
approved equal penetration-opacity panel. Each panel shall have attached a 
color chip of the corresponding paint specified herein. 
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Tan - match exactly Glidden Color No. 20652 
Brown - match exactly Glidden Color No. 12833 
Yellow - OSHA safety yellow 
Red - OSHA safety red 

18.?.7.3. Thinners. Thinner for use with each product shall be as 
reconmended by the manufacturer of the product being thinned and shall not be 
adde~ in excess of the amount recorrmended. 

18.2.7.4. Cleaning Solvent. Solvent for cleaning metallic surfaces other 
than galvanized surfaces, shall be Standard Oil Company SOCAL No. 2, or other 
suitable low-toxicity solvent which does not leave a residue which would 
reduce the bond of the paint. Solvent for cleaning galvanized surfaces shall 
be xylol. 

18.?.7.5. Galvanizing Repair Compound. Galvanizing repair compound shall 
be Galvanox Type 1, as manufactured by the Subox Division of BASF Wyandotte 
Corporation, Carstadt, tJew Jersey, or a Construction Manager approved 
zinc-rich paint, gray in color. 

18.2.8. Cleaning and Preparation of Surfaces 

18.2.8.1. General 

18.2.~.1.1. Surfaces of the module assemblies will have received surface 
preparation and shop prime painting by others before shipment to the field. 
Prime painting of field welds and field bolting, and touch-up of abraded or 
corroded areas of primer after installation or erection shall be performed by 
the Contractor. 

lR.2.~.1.2. All hardware, hardware accessories, machined surfaces, 
nameplates, switchplates, and similar items on or in contact with surfaces to 
be painted, shall be removed, masked or otherwise protected prior to surface 
cleaning and application of paint. Removal of items and subsequent 
reinstallation, shall be done by workmen skilled in the trades involved. 

18.2.8.1 .3. The Contractor shall not apply any paint until the surface to 
be painted is in proper condition to receive the paint. Application of the 
first coat shall be considered as acceptance by the Contractor of full 
rPsponsihility for the satisfactory quality of the finish work. 

18.2.8.1.4. At the time of commencing touch-up a_nd paint application, the 
surfaces to be painted shall be free from oil, grease, dust, dirt, areas of 
powder rust, and other foreign substances. 

18.2.8.2. Preparation of Unprimed Piping. Ungalvanized pipe and fittings 
which remain unprimed at the time of this Contract, shall be prepared for 
painting by being power tool cleaned in accordance with Steel Structures 
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Painting Counci1 Specification SSPC-SP3, then solvent cleaned in accordance 
with SSPC-SPl. Prior to deterioration of the cleaned surfaces, they shall be 
prime painted. 

18.?.8.3. Preparation of Prime-Painted Surfaces. 

18.2.8.3.1. All damaged or deteriorated areas of existing prime coat 
shall be repaired, using the following methods and the same primer as the 
original shop coat. Abraded areas shall be solvent-cleaned in accordance with 
Steel Structures Painting Council Specification SSPC-SPl. Areas showing rust 
or corrosion shall first be cleaned to bare metal by power wire brushing in 
accordance with SSPC-SP3, then solvent-cleaned in accordance with SSPC-SPl. 
Application of touch-up paint shall be by brush only. 

18.2.8.3.2. Joints and seams between abutting structural steel members 
which are located outdoors or wherever moisture could penetrate the joints and 
cause corrosio", shall be sealed with an approved, pennanently resilient 
calking compound before finish painting. 

18.2.~.3.3. Surfaces to be finish painted shall have all traces of oil, 
grease, dust and other detrimental substances removed by solvent cleaning in 
accorrlance with SSPC-SPl and shall be clean at the time of paint application. 

18.2.8.4. Repair of Galvanized Surfaces. Galvanized surfaces having 
breaks in the zinc coating shall be solvent-cleaned in accordance with 
SSPC-SPl and touched up with the specified galvanizing repair compound. 

18.?.9. Paint a"d Coating Application. 

18.2.9.l. Surfaces Not to be Painted. Paint shall not be appli~d to 
following surfaces, and any paint contamination of these surfaces shall be 
promptly and completely removed. 

18.2.9.1.l. Galvanized surfaces, except for galvanizing repair touch-up. 

18.2.9.1.2. Surfaces of corrosion-resistant steel, stainless steel, 
aluminu~, copper, bronze, brass, lead, and other non-ferrous metals, except as 
otherwise specified. 

18.?..9.l .3. Name and data plates of equipMent. 

18.2.9.1.4. Flange faces, and mating, machined or polished surfaces of 
equipment. 

18.2.9.1.5. Builders hardware, other than items which have been 
prime-painted only. 

18.2.9.l .6. Insulated and metal jacketed piping, tanks, solar panels and 
panel insulation metal covering. 

18.2.9.1.7. Factory finish painted surfaces, except for touch-up. 
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18.?.9.2.l. The finish coating shall be free from pinholes, bubbles, 
runs, drops, ridges, waves, laps, unnecessary brush marks, and variations in 
color, texture and gloss. Coats shall be applied in a manner that will 
produce a uniform film thickness. Special attention shall be given to ensure 
t~at all surfaces, including edges, corners, welds and bolts receive a coating 
thickness equal to that of adjacent surfaces. Care shall be exercised during 
spraying operations to holrl the nozzle sufficiently close to surfaces being 
painted to avoid excessive evaporation of the volatile constituents and loss 
of material into the air, or the hridging over of crevices and corners. Spray 
equipment shall be equipped with mechanical agitators, pressure gages and 
pressure regulators. Nozzles shall be of proper size. Equipment, floors and 
adjacent surfaces shall be satisfactorily protected by dropcloths or other 
prP.cautionary measures. 

18.2.9.2.2. Mechanical mixers capable of thoroughly mixing the pigment 
and vehicle together shall be used to mix paint prior to use. Pressure pots 
shall be equipped with mechanical mixers to keep the pigment in suspension. 
Small quantities of paint may be mixed manually· if necessary. All mixing 
shall be ~one in accordance with practices set forth in SSPC Vol. 1, Cbapter 
4, "Practical Aspects, Use and Application of Paints," or with the 
manufacturer's recorrrnendations. Catalysts or thinners shall be added and the 
material used or discarded in strict accordance with the manufacturer's 
instructions. If the paint or coating becomes thick in cold weather, it shall 
be heated in the container by use of paint heaters and not thinned by addition 
of solvents. 

18.?.10. Paint Properties, Mixing and Thinning. 

18.2.10.1. Paint, when applied, shall provide a satisfactory coat and a 
smooth, even surface. Excessively glossy undercoats shall be lightly sanded 
to provide a surface suitable for the proper application and adhesion of 
subsequent coats. Paints shall be thoroughly stirred, strained and kept at a 
unifom consistency during application. 

18.2.1 0.?.. Paste pigments, added at the time of use, shall be placed in a 
separate container and mixed by adding small increments of the required 
vehicle or base paint and by thoroughly stirring until a viscous, smooth, 
homogeneous, lump-free paste is obtained. The remainder of the vehicle or 
hase paint shall then be added by boxing and stirring. 

18.2.10.3. Powdered pigments, added at the time of use, shall be mixed by 
anding the powder in small increments to approximately one-third of the _ 
required base paint or vehicle, with thorough mixing to obtain a smooth 
paste. The remainder of the vehicle or base paint shall then be thoroughly 
stirred in. 

18.?.10.4, Paints shall be stored as recommended by the manufacturer. At 
tiMe of application, paint shall show no signs of hard settling, excessive 
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skinning, livering or other deterioration. Paints of different manufacturers 
shall not be mixed together. Where necessary to suit conditions of surfaces, 
temperature, weather and method of application, paint may be thinned 
immediately prior to application. Paint shall be thinned only when necessary 
for good application properties, and then only with the recommended thinner in 
amounts not exceeding t:,at rec00111ended by the paint manufacturer. 

18.2.11. Atmospheric Conditions. Under no circumstances shall any paint 
be applied during rain, misty, or snowy weather or to surfaces upon which 
there is frost, ice, or moisture condensation, without suitable preparation 
and proper protection. During cold weather the paint may be heated, if 
necessary, to aid in application. During hot weather, paint shall not be 
applied to surfaces whose tE!fl'lperature exceeds the maximum application 
temperature recommended by the paint manufacturer. Surfaces shall be dry and 
properly prepared when painted. Outdoor spray painting shall not be perfonned 
when the wind velocity exceeds 10 mph. 

18.2 12. Time Between Surface Preparation and Application of Coating. 
Surfaces which have been cleaned, pretreated or otherwise prepared shall be 
painted as soon as practicable after such preparation has been completed, but 
in any event, prior to deterioration of the prepared surfaces. 

18.?.13. Method of Paint and Coating Application. Prime and touch-up 
paint, to the extent requirert, and galvanized metal primer, to the extent 
reouired, shall be applied by brush only. Subsequent intennediate and finish 
coats may be applied by brush, spray or roller, unless otherwise specified. 

18.? 14. Co~ting Progress. Where painting on any type of surface has 
commenced, the complete application, including priming, secondary and 
finishing coats shall be completed as soon as practicable, without prolonged 
delays. There shall be a time lapse between successive coats sufficient to 
permit proper rtryi ng. 

18.2.l~. Tinting Successive Coats. Where successive coats of paint of 
the same color are specified, the Contractor shall tint the first coat of 
paint to produce enough contrast to enable visual detennination of complete 
coverage by the second coat. Tinting materials shall be compatible with the 
paint and shall not be detrimental to its service life. 

18.2.16. Protection of Painted Surfaces. Where conditions make it 
advisable, or where directed, the Contractor shall provide and install 
temporary protection for painted surfaces. Such protection shall be preserved 
in place until the coat has properly dried and re~oval of the protection is 
acceptable. Items which have been painted shall not be handled, worked on, or 
otherwise disturbed until the coat is completely dry and set. 

18.2.17. Coating Inspection and Test. Visual inspection of surfaces 
field-painted under this Contract will be performed by the Construction 
Manager. Testing to determine total dry film thickness on surfaces 
field-painted under this Contract shall be performed by the Contractor. Such 
testing shall, where requested, be performed under the surveillance of the 
Construction Manager. 
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18.2.18. Coating Thickness Inspection. Total dry film thickness on 
metallic surfaces shall be determined by means of a properly calibrated 
11Mikrotester 11 furnished by the Contractor. Procedure for use of the 
Mikrotester in determining paint film thickness shall be in accordance with 
the printed instructions of the manufacturer of the inst,.rument. Where coating 
inspection requires that the paint film be scraped back for 11 zeroing 11 the 
meter, the broken film shall be promptly repaired by the Contractor .. 

18,2,19, Correction of Defects and Deficiencies. All deficiencies and 
defects revealed hy the above inspection and test methods shall be promptly 
repaired or corrected by the Contractor, using the applicable type, grade, 
color and shade of finish coat material as that in which the deficiency 
existed. 

18.2.20. Maintenance of Paint Coatings. At all times prior to final 
acceptance of the work, coats shall be unscarred and completely integral at 
the time of application of succeeding coats. Immediately upon detection, 
abraded or corroded areas of painted surfaces shall be cleaned and touched up 
with the same paint and matching color. 

18.2.21. Painting Schedule. The surfaces listed in Table 1 (Pages 
TI-160a and Tl-160b), PAINTING SCHEDULE, shall. receive the surface 
preparation, paint and color as indicated. Total dry film thickness shall be 
not less than .0085 inch. 

18.2.22. Piping Identification Labeling. Labeling as required for 
co~pliance with OSHA regulations and for proper identification of the various 
piping is specified in Section 18.3, PIPING IDENTIFICATION. 
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TABLE I 

PAINll~G SCREDULE 

FIELD FINISH PAINTING MIN. TOT. 
SURFACE PRIME SECOND FltH SH COLOR DRY FILM 

SURF ACE OF ITEM EXISTING FINISH PREPARATION COAT COAT COAT THICKNESS 

A. STRUCTURAL STEEL 
a. Receiver Tower Shop Primer SSPC-SPl P-7 P-1 brown 8.5 

b. Pipe Rack 
Structure Shop Primer SSPC-SPl P-7 P-1 brown 8.5 

c. TSU Skirls Shop Primer SSPC-SPl P-7 P-1 brown 8.5 

d. Pipe Supports 
in trenchs & 
embedded items Shop Primer SSPC-SPl P-7 P-1 brown 8.5 

e. P.aw Water 
Storage Tank Shop Primer SSPC-SPl P-7 P-1 tan 8.5 

-t f • Caloria Makeup ...... 
I - Tank Shop Primer SSPC-SPl P-7 P-1 tan 8.5 0) 

0 
QI 

OSHA 
g. Al 1 Ladders Shop Primer SSPC-SPl P-7 P-1 Safety 8.5 

Yell ow 

h. All handrail, OSHA 
including kick- Safety 
pl ates Stiop Primer SSPC-SPl P-7 P-1 Yellow 8.5 

i. Wind and Weather 
Towers Shop Primer SSPC-SPl P-7 P-1 brown 8.5 

j. Pyv-anometer 
Towers Shop Primer SSPC-SPl P-7 P-1 brown 8.5 

;:o +" ("") 
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0 
CJ" 

-
SU RF ACE OF ITEM 

B. BUILDINGS 

a. Structural Steel 

( 1 ) Interior 

(2) Exterior 

h. Doors and 
Door Frames 

(1 ) Interior 

(2) Exterior 

C. PIPHJG 

a • Uninsulated 
Piping 

b. Fire System 
Piping 

c. Unga1vanized 
Hangers anrl Misc. 

EXISTING FINISH 

Shop Primer 

Shop Primer 

Shop Primer 

Shop Primer 

Mill Finish 

Mi 11 Fini sh 

Steel Supports Shop Primer 

d. Galvanized 
Components Galvanized 

-
TABLE I 

PAINII~G SCREDULE 

FIELD FINISH PAINTING 
SURFACE PRIME SECOND FINISH 
PREPARATION COAT COAT COAT 

Touch-up P-6 P-6 

SSPC-SPl P-7 P-1 

Touch-up P-6 P-6 

SSPC-SPl P-7 P-1 

· SSPC-SP3 P-7 P-1 

SSPC-SP3 P-7 P-1 

Finish same as piping being supported 

(Touch-up repair only) Do Not Paint 

COLOR 

brown 

brown 

brown 

hrown 

Aluminum 

OSHA 
Safety 
Red 

MIN. TOT. 
DRY FILM 
THICKNESS 

6.0 

8.5 

6.0 

8.5 

-

:::a+=> n 
<0 0 I 
< :::S::N 
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1/1 0 ....... 
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This Article covers identification labeling of piping in the preheater and 
boiler modules. 

18.3.l General 

18.3.l.1. All carbon and alloy steel p1p1ng, other than instrument 4 
tubing, shall be identified in accordance with the applicable provisions of 
ANSI Standard Al3.l, as specified herein, and indicated in Table II - "Pipe 
Identification Schedule," (Page TI-162). Pipe service label wording shall 5 
conform to the schedule. 

18.3.1.2. Installation shall be in accordance with the manufacturer's 
recolTITlendations and the requirements specified herein. The piping 
identification shall be readily visible from working areas, platforms, 
walkways and normal access to the piping. 

18.3.1.3. Labels shall be applied to clean surfaces which have received 
their final painting or finish. Metal surfaces shall be cleaned with a 
suitable soJvent prior to applying the label. 

18.3.1.4. Labels, directional arrows and pipe bands shall be installed at 
the following locations, with additional labels installed to meet the intent, 
as may be directed by the Construction Manager: 

18.3.1.4.1. At both sides of floors and core-module interface. 

18.3.1.4.2. At eye level on vertical runs between floors. 

18.3.1.4.3. At all tees, laterals and crosses except where several 
fittings are in close proximity, in which case only one fitting need be 
labeled. One (1) label and three (3) arrows shall be installed at each tee 
and/or lateral, and one (1) label and four (4) arrows shall be installed at 
each cross. 

18.3.1.4.4. At each valve except where several valves are in close 
proximity, in which case only one valve need be labeled if of the same size, 
or the largest valve labeled if of different sizes. 

18.3.1.4.5. The arrow label indicating the direction of flow shall have 
the same background color and the same height as the label indicating pipe 
content. Pipe banding tapes shall be applied entirely around the pipe at the 
end of each marker. 

18.3.1.4.6. Each pipe marking shall consist of the following, and shall 
be arranged as shown in Figure 1 (Page TI-162): 5 

18.3.1.4.6.1. Pipe legend and line number marker (A). 

18.3.1.4.6.2. Directional arrow (B). 
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18.3.2.0. Pice Identification Mar~ers. Pipe identification markers shall 
be vinyl cloth or thin rilm pipe marKers as manufactured by the W.H. Brady 
Company, 2223 W. Camden Rd., P.O. Box 2131, Milwaukee, Wisconsin 53201, or 
ConstMJction Manager approved equal. 

18.3.2.1. Pioe Le~end. The pipe legend shall be 6-350 thin film •,lith 
card-mounted black letters and numbers, Style 4, 6 or 8 for piping ·,dth 00 3 
inches and smaller. Coat with clear epoxy. Pipe legends shall carry the 
service designations. 

18.3.2.2. Line Number. Style, material and color shall be the same as 
for the pipe legena. 1he numbers used shall be as called for on the Line 
Schedule Drawings. 

18.3.2.3. Directional ~rrow. Directional arrows shall be of the same 
material as the pipe legend. Oirectional arrows, Srady Style 468S or 4680 
shall be used for piping with 00 3 inch and smaller. Background color shall 
be the same as for the service. 

18.3.2.4. Pipe Sandino. The pipe banding tape shall be eoual to Brady 
8-500 pipe banding taoe, 2-1/4 inch vinyl cloth. The pipe banding tape shall 
be the same color as the background color for the service. 

SERVI CE 

Steam 
Drain System 
'lent 
Water Treated 

TABLE !I 

PIPE IDENTIFICATION SCHEDUL~ 

PIPE LEGEND 
BACKGROUND 

COLOR 

Yellow Steam (High Press.) 
System Drain 
'lent (Type Service) 
~t Treated ',-ia ter 
{High Press.) 

Ye 1 low/Green 
Yellow 

C 

Ye 1 low 

FIGURE 

_...........ENCIRCLE-............_ 
.,.,r PIPE ~ 

TI-162 

C 

LETTEiUNG 
COLOR 

S 1 ack 
Black 
alack 
81ac!< 
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18.3.3. Marking Incoloy 800 Materials. 4 

18.3.3.1. Hand Marking. Hand marking materials which are permitted for 4 
marking Incoloy 800 materials shall be Markal Ball Marker - white. 

18.3.3.2. Stenciling Inks. Stenciling inks which are permitted for 4 
marking Incoloy 800 materials shall be Pannier 127-1/2 - blue or Matthews 
M-257A - blue. 

18.3.3.3. Temperature Indicating Crayons. Incoloy 800 materials are 4 
subject to contamination by temperature crayons containing low melting point 
metals (more than 50 ppm by weight). Temperature crayons shall not contain 
any halogen compounds or sulfur, sulfides or organically found sulfur 
compounds exceeding 1000 ppm. 

18.4 Receiver Core Shielding 

18.4. 1. General. The Contractor shall detail, procure, fabricate, and 
install the shielding shown in drawings 40M2005131968 and 40M2005131969 on the 
structural steel framework previously installed by others. The work shall 
comply with the applicable requirements of the referenced codes, standards, 
and publications. 

18.4.2. Materials. The insulation material shall be 211 thick CER-WOOL 
1900 blanket (Combustion Engineering Refractories Inc.) or equivalent. The 
outer sheeting shall be 16 gauge CRES and the inner sheeting carbon steel. 
Both sheets shall be continuous in the vertical direction except for the break 
at the removable section 21 6" below the top of the shields. Angles used for 
attachment to the existing structure shall be carbon steel. Bolts for 
attaching the shields to the angles shall be 3 x 5/8 inch CRES with 
self-locking all-metal nuts. 2 x 5/8 carbon steel bolts shall be used to 
fasten the shield angles to the existing CS beam. 

18.4.3. Erection. The shielding shall be installed to span as shown in 
the drawings. Bolts securing the shielding to the angles shall be spaced at 
1811 or less and be installed within 611 of corners of shields. Shields shall 
be installed such that no gap exists between adjacent shields. An overlap of 
up to 1/4 inch between adjacent metal sheets (both interior and exterior) is 
permissible. 
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19.0. PREOPERATIONAL CLEANING AND TESTING REQUIREMENTS, REPORTS AND 
PROCEDURES. 

19.l. Description of Work. 

5 

5 

19.1.1. This Article covers the cleaning and testing to be perfonned after 5 
completion of the construction testing of the systems and equipment installed 
under this contract. A rental boiler and chemical cleaning specification is 
also addressed. 

19.1.2. The tagging of equipment in and out of service for construction 5 
purposes, or for any reason, will be done only in accordance with SCE established 
plant tagging procedures. 

19.1.2.1. After the Control Room becomes operational for any piece of 5 
equipment, any system, or any portion of a system, the Contractor's personnel 
shall not enter the control room unless they have been issued a pass by the 
Start-Up Engineer with the consent of the Construction Manager. 

19.1.3. Start-Up. The Contractor shall prepare all equipment and systems 
for operation at time required to meet the Detail Start-Up Test schedule and 
as required to meet the overall project schedule for the start-up and 
corrmercial operation of the complete power plant. 

5 

19.1.4. The Contractor shall prepare all equipment· and systems installed 5 
by him for initial operation including, but not limited to, the following: 

19.1.4.1. The Contractor will provide the Construction Manager a 5 
manufacturer's recorrmended list of lubricants and reconunended lubrication 
schedule for all items of equipment installed by the Contr~ctor at least 90 
days prior to initial lubrication activities in accordance with Paragraph 6 
10.9, "Lubrication." 

19.1.4.2. The Contractor shall furnish and install all special lubricants 5 
necessary for flushing or break-in, etc., as recorrmended by the equipment 
manufacturers. The Contractor shall flush all bearings and lubrication 
systems shortly before final lubrication prior to start-up. Construction 
Manager shall be notified before starting of flushing and at final lubrication 
so he may have a witness present. 

19.1.4.3. Inspection and checking to detennine if ready for operation, 5 
including jacking over, cleaning, flushing, testing, preheating and 
pre adjustment. 

19.1.4.4. Final alignment checks including observations by the.Start-Up 5 
Manager and Construction Manager. 6 

19.1.4.5. Alignment checks to include opening connections if required to 
ensure there are no abnonnal strains on equipment. 
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19.1.4.6. Motor rotation checks shall be verified before connecting 5,6 
couplings, under supervision of Start-Up Engineer and Construction Manager 
personnel. 

19.1.4.7. Inspection of sleeve bearings for adequate contact. Include 5 
scraping bearing for at least 80 percent contact and demonstrating contact 
area to Contruction Manager and Start-Up Engineer before final assembly of 
bearing caps. 

19.1.4.8. DELETED. 5,6 

19.1.4.9. _After run-in and acceptance of alignment affix major equipment 5 
in place using standard tapered dowels with jack-out nuts at head end to 
facilitate removal. 

19.1.4.10. Provide the Construction Manager with a written record of the 5 
alignment of each piece of equipment including coupling alignment readings, 
vertical offset, number of shims under each foot, date dowelled, etc. 

19.1.4.11. Provide the Start-Up Engineer, through the Construction r 5,6 
Manager, a written record of all electrical tests required and performed under 
this Contract. 

19.1.4.12. Provide, to the Construction Manager, temporary piping which 5,6 
may be required for operation during partial system operating conditions, and 
any construction labor required because of these temporary hookups. This 
would include all temporary pressure relief valves, pressure indicators, 
valves, spacers, temporary strainers and other items of equipment as noted on 
the Drawing referenced in Paragraph 19.2.2. and as specified on the 
specification sheets for Relief Valve PSV-BOA, Pressure Indicators PI-BOB, 
PI-BOC, PI-BOD and PI-BOE, and Temporary Strainer List P26-5. The relief 
valve specified must be resized by the Contractor if the Contractor increases 
the capacity of the temporary rental boiler over what is specified in 
Paragraph 19.4 of this Specification. 

19.1.5. When, in the Contractor's opinion, his equipment, system or a 5 
portion of a system is completed and ready for initial operation, the 
Contractor shall notify the Start-Up Engineer in writing. 

19.1.6. The Start-Up Engineer and Construction Manager will inspect that 5 
_portion of the system to ensure that all required pre-start-up work has been· 
completed. If the condition of the equipment is not acceptable, the Start-Up 
Engineer will furnish to the Contractor a punch list for system completion and 
correcting which must be completed before start-up and testing. 

19.1.7. After completing the punch list items, the Contractor will again 5 
notify the Start-Up Engineer of readiness and the foregoing inspection 
procedure will be repeated. 

19.1.8. As soon as the Start-Up Engineer and Construction Manager are 5 
satisfi~d that a portion of a system has been properly prepared for initial 
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operation, the Start-Up Engineer through the Construction Manager, will give 6 
the Contractor written notice that it is accepte9 for start-up and a mutually 
agreeable time will be set to start-up such system. 

19.1.9. When a system or a portion of a system is accepted for operation 5 
by SCE, it will be so tagged in accordance with the project standard tagging 
system as outlined in the Start-Up and Test Program Manual. 

19.1.10. The Contractor. shall strictly enforce his own, the Construction 5 
Manager's and SCE safety measures for the protection of equipment and 
personnel. The SCE tagging procedure shall be strictly complied with. 

19.1.11. After initial acceptance, SCE will assure all operational and 5 
maintenance duties and all Contractor's personnel are specifically prohibited 
from starting or stopping any equipment in the system, opening or closing any 
valve in the system, operating any switches, breakers or controls in the 
system, or perfonning any other operational and maintenance duties whatsoever, 
unless directed by the Start-Up Engineer through the Construction Manager. 6 

19.1.12. After acceptance for operation, the Contractor shall continue to 
provide all craft support, specialized personnel and attendance required to 
perfonn the work specified in thjs Contract. 

5 
6 

19.1.13. DELETED. 6 

19.1.14. The Contractor shall provide to the Construction Manager, all 5,6 
craft support, specialized personnel and support labor during the start-up and 
initial operation of systems as deemed necessary by the Construction Manager. 6 

19.1.15. After the system, or a portion of the system, has been started, 5 
the Contractor shall continue to provide to the Construction Manager, all 6 
specialized personnel and support labor required to correct defective 
Contractor supplied materi~l and workmanship and to perform the operational 6 
checkout, troubleshooting, adjustments and repairs until system operation 
performance is acceptable. 

19.1.16. During initial operations of equipment (Government Furnished 5,6 
Equipment and Contractor-Furnished Equipment) installed under this Contract, 
the Contractor shall furnish personnel to make checks and corrections as 
directed by the Construction Manager. The Contractor's responsibility shall 6 
include, but is not limited to, the followin~: 

19.1.16.1. Check for excessive vibratrion, overheating and unusual noises. 5 

19.1.16.2. Check for piping leaks, proper hanger action, clearances and 5 
proper functioning of gages. 
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19.1.16.3. Check for pressure drop across pump strainers, clean strainers 5 
and install new gaskets when directed by the Construction Manager. 6 

19.1.16.4. DELETED 5,6 

19.1.16.5. Check adjustments of all safety switches and mechanical actuated 5,6 
devices. 

19.1.16.6. Check adjustment to idler and pulley alignment and belt 
training. 

5,6 

19.1.16.7. DELETED 5,6 

19.1.16.8. Flange retightening and equipment re-alignment after initial 5,6 
hot opera ti on. 

19.1.16.9. Gasket replacement to correct leaks which occur during initial 5 
operation. 

19.1.16.10. Valve repacking and_ pump seal repacking and run-in to correct 5 
leaks which occur during initial operation. 

19.1.16.11. Assist instrument and control service personnel with 
instrument calibration (Reference Paragraph 19.7). 

5,6 

19.1.16.12. Assist manufacturer's service personnel with operating checks 5 
as required until system operation and performance is acceptable. 

19.1.16.13. The Contractor shall directly and/or through his 5 
manufacturer's representatives instruct SCE personnel until they are fully 
informed as to the proper operation and maintenance of the Contractor 6 
Furnished equipment or systems. 

19.1.16.14. The tagging of equipment in and out of service for any of the 5 
above operations, for construction purposes, or for any reason, will be done 
only by SCE in accordance with their established plant tagging procedures. 

19.1.17. Perfonnance Tests. The Contractor shall provide maintenance 5,6 
support personnel for the Government-Furnished Equipment and Contractor-
Furnished Equipment installed under this contract for the preoperational test 
period. This test period is defined on the preoperational test schedule which 
can be obtained from the Construction Manager. 

19.1.17.l. DELETED 5 ;6. 
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5,6 

19.2. Preoperational Cleaning 5 

19.2.1. Preoperational cleaning consists of velocity flushes, chemical 5 
flushes, rinses and steam blows. 

19.2.2. The preoperational cleaning shall be perfonned in accordance with 5 
preoperational test procedure number 980 and as defined in Drawing No. 
40P7005133151 Sheets P3~12A, P3-12B and P3-12C. 

19.2.3. The Contractor shall provide, and remove after cleaning all 5,6 
equipment identified as Contractor-Furnished Equipment and all temporary 
piping. After completion of cleaning, all pennanent piping and equipment are 
to be returned to their design configuration. Temporary piping in the RS and 
TSS areas are defined by the Temporary Flush and Steam Blow Interface Data 
Sheets and Drawings No. 40P7002133104, 40P7005133195, 40P7005133197 and SKlE 
M809. Appendices A and B contain infonnation for the RS temporary piping and 
for the RS and Ramapo flowmeters. (Refer to Page A-1 and B-1 .) Appendix C 
contains detailed procedures for the steam and water side of the TSS. (Refer 
to page C-1.) Appendix D contains the temporary flush and steam blow 
interface data. (Refer to Page D-1.) 

19.2.3.1. The Contractor shall record the results of the cleaning 
operations on the appropriate data sheets and furnish these to the 
Construction Manager at the completion of each cleaning operation. The 
results shall meet or exceed the criteria specified. 

5 

6 
6 

19.3. Preoperational Testing 5 

19.3.1. Preoperational testing consists of those operational tests of 5 
equipment and systems installed in whole or in part under this Contract. 

19.3.2. These tests shall be performed in accordance with the following 5 
preoperational test procedures: 

Description 

Receiver System 
Beam Characterization System 
Thennal Storage Oil System 
Thennal Steam System 
Main/Admission Steam 
Nitrogen System 
Water Supply Systems 
Plant Drains and Sumps 
Flushing and Steam Blows 
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205 
250 
405 
905 
910. 
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19.3.3. Filling, flushing, and bed conditioning procedure for the Thennal 5 
Storage Oil System: 6 

a) Maintain a vent opening to atmosphere of appropriate size for the 5,6 
ullage space in the TSU to allow free cormnunication with the 
atmosphere. Excessive positive and negative pressures must be 
avoided at all times. 

b) Close hand valves to equipment and isolate TSU from remaining portion 5 
of system. 

c) Install temporary oil level sight gage from lower to upper manifold on 5 
the TSU. Transparent plastic tubing that is compatible with petroleum 
products may be used. 

d) Prior to transferring oil from the tank car to the TSU, a 5 gallon 5 
sample shall be withdrawn and stored for future reference, and the 
oil shall be verified as Caloria HT43 by laboratory tests. Bill of 
lading will be checked to verify contents and car number. 

e) Fill TSU only to TBD level. Record oil level as a function of 
volume. Recording may be in 10,000 to 20,000 gallon increments, 
i.e., tank car units. Flow rate during filling shall be no greater 
than 500 gpm. A record shall be kept of each tank car serial number 
and time of transfer to TSU. 

5 

f) After filling the TSU, all TSS lines and equipment shall be filled by 5 
opening appropriate valves and bleeding and venting where necessary. 
This can be done by gravity flow from the TSU or by boosting with oil. 
circulation pumps. When circulating the oil at room temperature, 
flow rates and pressures shall remain below 500 gpm and 50 psig 
respectively. TSU oil level should be recorded before and after 
filling to establish the volume in the remaining portions of the 
system. 

g) After filling complete TSS top off TSU to TBD oil level. Remove 5 
temporary sight gage and verify operation of permanent sight gage. 

h) Reactivate TSU relief valves and activate GN2 ullage gas supply 5 
system. TSU and UMU should be in operating trim at this point. 

i) Purge air from ullage space in TSU with GN2 from UMU through l inch 5 
purge line connected to upper manifold. Monitor oxygen content of 
discharge gages during purging. 

j) Close upper manifold and auxiliary manifold valves at TSU. Open 
lower manifold valve. 

5 

k) Circulate oil through all portions of the system and heat to 300°F. 5 
Circulate up to maximum velocity through the various parts of the 
systeJ1! and clean out filters as needed to assure removal of 
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construction debris. Do not circulate through TSU. Allow oil to 
cool at l00°F before opening lines to clean out filters. Caution 
must be observed to avoid trapping cooling oil in a closed portion of 
the system. This can lead to collapse of certain equipment items. 

1) Remove temporary filters and drive water from bed by circulating oil 5 
through charging circuit and TSU. Heat oil to 300°F during this 
operation and control heat input to avoid overpressurizing the TSU. 
Remove condensed water from UMU. 

m) Heat bed (TSU) to a maximum of 450°F or less dependent upon the 5 
capabilities of the temporary boiler. 

19.4. Rental Boiler 5 

19.4.1. The Contractor shall furnish, deliver to the site, unload and 5 
install a temporary rental boiler with all temporary piping connections. The 
Contractor shall provide a foundation of adequate size and load-bearing 
capacity for the rental boiler. The Contractor shall provide labor and 
supervision to operate this boiler at the site. Following its use, the 
Contractcr shall remove the boiler from the site. The boiler foundation shall 
be removed and disposed of per the direction of the Construction l"1anager. 

19.4.2. The boiler shall be rated, as a minimum, for a capacity of 75,000 
pounds per hour of saturated steam at 400 ps1g, and have a design pressure of 
600 psig. A superheated steam boiler is not acceptable. The boiler shall be 
provided with all necessary equipment to allow the use of No. 2 fuel oil as a 
fuel. 

5 

19.4.3. The boiler must, as a minimum, be furnished with the following 5 
accessories: 

a) Feedwater, Steam and Fuel Oil Controls 

b) Fuel Oil Pump and Motor 

c) Fuel Oil Tank 

d) Feedwater Pump and Motor compatible with boiler design 

e) Feedwater Tank 

f) Chemical Feed Pumps and Motors 

g) Chemical Feed Tanks 

h) Smoke Stack 

i) FD Fan and Motor 

j) Pressure Safety Valves 
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5 

1) A supply of all required chemicals for the duration of the boiler site 5 
operation 

m) No. 2 Fuel Oil 5 

19.4.4. The following items pertaining to the operation of the rental 5 
boiler will be supplied by others: 

a) Electrical craft labor and supervision for the electrical installation 5 
and electrical removal of the temporary rental boiler and accessories. 

b) Temporary electrical supply wiring, cables, fittings and raceway. 

c) Softened Water 

d) 480 V/3 Phase/60 Hz Electrical Power 

e) 120 V/1 Phase/60 Hz Electrical Power 

19.5. Chemical Cleaning 

19.5.l. The Contractor shall furnish all items of equipment, supplies, 
equipment operators, analyst and supervision to flush, chemically clean, 
rinse, passivate and lay up those areas of the Solar One Facility as defined 
in Drawing No. 40P7005133151, Sheets P3-12A, Band C, and as stated in this 
Specification. 

5 

5 

5 

5 

5 

5 

19.5.2. The following system cleaning operations are to be performed 5,6 
which apply to the water/steam lines and equipment only. Chemicals are not to 
be put into the oil side of the TSS. 

a) Velocity Flush Receiver System 

b) Velocity Flush TSS Charging System 

c) Velocity Flush TSS Extraction System 

d) Alkaline (Degreasing) Flush Condensate System 

e) Alkaline (Degreasing) Flush Receiver System 

f} Alkaline ·(Degreasing} Flush TSS Charging System 

g) Alkaline (Degreasing) Flush TSS Extraction System 

h) Rinse of Condensate System 

i) Rinse of Receiver System 

j) Rinse of TSS Charging System 
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k) Rinse of TSS Extraction System 

l ) 

m) 

n) 

o) 

p) 

q) 

Chemical (Scale and Rust Removing) 

Chemical (Scale and Rust Removing) 

Chemical (Scale and Rust Removing) 

Chemical (Scale and Rust Removing) 

Passivation Flush Condensa'te System 

Passivation Flush Receiver System 

Flush 

Flush 

Flush 

Flush 

r) Passivation Flush TSS Charging System 

s) Passivation Flush TSS Extraction System 

Condensate System 

Receiver System 

TSS Charging System 

TSS Extraction System 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Depending on the duration (if any) of the lay-up period, the following may be 5 
needed: 

t) Passivation Fill Condensate System 

u) Passivation Fill Receiver System 

v) Passivation Fill TSS Charging System 

w) Passivation Fill TSS Extraction System 

5 

5 

5 

5 

19.5.3. The velocity flushes are to be performed using raw water. Pipe 5 
line velocities shall be kept as close as possible to maximum flow conditions, 
with the circulating pump discharge pressure regulated to a maximum of 250 
psig and maximum flows of 2000 gpm through the 8 inch section of piping. Each 
system is to be flushed separately with the flushing water to be hauled to and 
disposed of in the Coolwater Station Evaporation Pond. Following the velocity 
flushes, the deaerator, the condenser and all piping "Dead Ends" shall be 
inspected and manuall)' cleaned prior to continuing with further cleaning 
operations. 

19.5.4. The alkaline (Degreasing) flushes are to be performed using a 
solution of 0.5 percent sodium hydroxide, 1 percent trisodium phosphate and 
0.1 percent by volume Pen-5 surfactant dissolved in demineralized water. This 
solution shall be maintained between 150 and 180°F and circulated for a 
minimum of 6 hours per system. The condenser level shall be kept above the 
condenser tubes and monitored with a temporary level tube during the 
operation. A vapor barrier shall be installed in the condenser above the 
water level to protect the turbine internals. The velocity of this flush 
should be maintained as was the velocity flush in Paragraph 19,5.3. and the 
solution hauled to and disposed of in the Coolwater Station Evaporation Pond. 
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19.5.5. The systems that were alkaline flushed in Paragraph 19.5.4. shall 5 
be rinsed with successive volumes of demineralized water until the 
conductivity of the circulating rinse water is not greater than 50 micromhos 
above that of the make-up demineralized water. Velocities and the condenser 
level shall be the same as specified in Paragraphs 19.5.3. and 19.5.4. 
Disposal of the rinse water shall be into the polishing demineralizer sump. 

19.5.6. The systems that were alkaline flushed in Paragraph 19.5.4_. and 5 
rinsed in Paragraph 19.5.5. shall be chemically cleaned with a scale and rust 
removing acid solution of 2 percent hydroxyacetic acid, 1 percent formic acid, 
0.1 percent Haliburton OSI-1 or Rodine 31A acid inhibitor and a small amount 
of NF-1 antifoaming agent. Circulation rates must be controlled to keep the 
largest pipeline velocities between 1.5 and 3.0 feet per second with pumps 
capable of 470 gallons per minute, maximum required capacity. Circulation 
shall be maintained at a temperature between 150 and 180°F until the iron in 6 
solution and acid strength stabilize (nonnally about 4-6 hours). Condenser 
level and disposal site shall be the same as specified in Paragraph 19.5.4. 

19.5.7. The systems that were chemically cleaned with acid in Paragraph 
19.5.6. shall be rinsed with successive volumes of demineralized water until 
the conductivity of the circulating rinse water is not greater than 50 
micromhos above that of the make-up demineralized water. Velocities and 
condenser level shall be the same as specified in Paragraphs 19.5.3. and 
19.5.4. Disposal of the rinse water shall be into the polishing demineralizer 
sump. 

5 

19.5.8. The systems that were chemically acid cleaned in Paragraph 5 
19.5.6. and rinsed in Paragraph 19.5.7. shall be given a neutralizing/ 
passivating flush using a solution of 200 ppm hydrazine in demineralized water 
with ammonia added to adjust the pH to 10. Condenser level and velocity shall 
be the same as specified in Paragraphs 19.5.3. and 19.5.4. Disposal of the 
solution shall be into the polishing demineralizer sump. 

19.5.9. If the chemically cleaned plant must be laid-up for longer than 5 
one month, its cleaned systems shall be filled with a passivating solution of 
200 ppm hydrazine in demineralized water with anmonia added to adjust the pH 
to 10. This shall not be drained and the condenser level shall be the same as 
specified in Paragraph 19.5.4. 

19.5.10. The Contractor is required to furnish the following: 5 

a) Pump or pumps capable of delivering an adequate fl ow rate for the 5 
velocity flushes. 

b) Pump or pumps capable of delivering at least 1.5 but not more than 5 
3.0 feet per second through an 8 inch schedule 40 pipe. 

c) Transports to haul spent chemicals and rinses to the Coolwater 5 
Station Evaporation Pond. 
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d) Storage tanks for holding chemicals, spent solutions and rinses for 5 
use if system volume is too large to handle with transports. 

e) Analytical Equipment. 

f) A heat exchanger for heating the circulation solutions. 

g) All required checmicals. 

19.5.11. The following items will be furnished by others: 

5 

5 

5 

5 

a) Raw water. 5 

b) Demineralized water. 5 

c) Access to and use of the evaporation pond at the Coolwater Station. 5 

d) Temporary electrical power, both 480V/3 phase/60 Hz and 120V/l 
phase/60 Hz. 

e) Access to the Polishing Demineralizer Sump. 

19.6. Preoperational Craft Labor 

5 

5 

5 

19.6.1. The Contractor shall furnish all nonelectrical craft labor and 5 
supervision necessary for craft labor assistance during the period defined by 
the Solar One Preoperational Test Schedule to include but not limited to the 
following activities: 

a) Installation of temporary piping for cleaning and steam blowing. 

b) Velocity flush condensate system. 

c) Velocity flush receiver system. 

d) Velocity flush TSS charging system. 

e) Velocity flush TSS extraction system. 

f) Alkaline (degreasing) flush condensate system. 

g) Alkaline (degreasing) flush receiver system. 

h) Alkaline (degreasing) flush TSS charging system. 

i) Alkaline (degreasing) flush TSS extraction system. 

j ) Rinse of condensate system. 

k) Rinse of receiver system. 
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1) Rinse of TSS charging system. 

Rinse of TSS extraction system. 

Chemical ( seal e and rust removing) flush 

Chemical ( seal e and rust removing) flush 

Chemical ( seal e and rust removing) flush 

Chemical (scale and rust removing) flush 

m) 

n) 

o) 

p) 

q) 

r) Passivation flush condensate system. 

s) Passivation flush receiver system. 

t) Passivation flush TSS charging system. 

u) Passivation flush TSS extraction system. 

condensate system. 

receiver system. 

TSS charging system. 

TSS extraction system. 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

v) Restoration of the feedwater and condensate system following cleaning 5 operations. 

w) Restoration of the receiver system following cleaning operations. 5 

x) Restoration of the TSS charging and extraction systems following 5 cleaning operations. 

y) Preoperational testing of all equipment and systems as defined by the 5 preoperational tests listed in Paragraph 19.3.2. 

19.6.2. Depending on the duration (if any) of the lay-up period, the 5 following may be needed: 

a. Passivation fill condensate system. 

b. Passivation fill receiver system. 

c. Passivation fill TSS charging system. 

d. Passivation fill TSS extraction system. 

5 

5 

5 

5 

19.6.3. This craft support must be available until completion of the 5 cleaning and preoperational testing activities, and the operation, use and removal of the rental boiler from the site. 

19.7. Calibration Assistance 5 

19.7.l. When requested by the Construction Manager, the Contractor shall 5 provide craft to assist the Start-Up Engineer and the manufacturer's representatives to perform the following services: 
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19.7.1.1. Bench calibration consisting of removal of an instrument from 5 
its mounting, disconnecting the sensing and/or pneumatic tubing and/or 
electrical connections, and calibration of and reinstalling the instrument. 6 

19.7.1.2. Field calibration consisting of disconnecting tubing and/or 5 
electrical connection, setting up at the local position, calibration and 
reconnecting the instrument. 

19.7.1.3. System testing consisting of preoperational calibration and 5 
testing of controllers and control systems requiring disconnecting of control 
tubing and wiring, insertion of dununy signals, system response testing, 
control valve characterization, control setting, etc., and reconnecting of 
tubing and wiring. 

19.7.1.4. Start-up checkout consisting of operational testings of 5 
controllers and control systems to optimize control settings and 
characteristics, and adapting instruments and controls to theif plant 
operational environment. 

19.7.1.5. The test operator shall record all results of above noted tests 5 
along with instrument tag numbers. If the order calls for customer 
inspection, the Constructi~n Manager shall be infonned before final testing to 
allow for customer witnessing of all tests in this procedure. 

19.7.1.6. Contractor shall functionally check all locally mounted 
instruments supplied with the rental boiler, support equipment or any 
temporary piping supplied by the Contractor. 

5 

19.7.2. In general, test instruments required under this section shall be 5 
provided by the Contractor. Some of the instruments required will be dead 
weight testers, multimeters, test gages, oscilloscope, potentiometers, water 
and mercury manometers, power supplies, nitrogen bottles and regulators, etc. 
For special instruments furnished GFE, see Appendix TBD. 
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20.0 CLEAN-UP 5,6 

After completion of the work of this Contract, and before final acceptance of 
the work will be given, the Contractor shall remove all the Contractor's 
containers and other evidence of construction from his work, parking and 
storage areas and leave those areas clean to the satisfaction of the 
Construction Manager. 
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APPENDIX A 
RECEIVER TEMPORARY PIPING 

C-21700 
40M7006S 
Revision No. 6 

Temporary piping in the receiver area will be field routed by the Contractor 
without formal drawings. Rocketdyne will provide daily on-site engineering 
support to assure that the routing does not result in excessive loading of the 
temporary or permanent pipe and components. 

The following drawings have been provided to indicate the probable routing and 
components required. They are primarily intended to provide infonnation to 
the Contractor for bidding estimates. 

200925-8 

200926-A through 200932-A 

200933-B 

200934-A 

200940-A 

200944-A 

200945-B 

200658-A through 200660-A 

In addition to these drawings and P & ID P3-12A, interface data sheets are 
included to define the Contractor 1 s responsibilities in providing and 
assembling interface components. The following relief valves are not to be 
installed prior to the cleaning operation: 

PSV 2021 

PSV 2022 

PSV 2023 

PSV 2912 
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APPENDIX B · 

TARGET FLOWMETERS 

C-21700 
40M7006S 
Revision No. 6 

A. FLANGED PIPE - PROCEDURE USED DURING FLUSHING 

The following procedure would be followed by the Contractor for the 
disassembly and reassembly of the Ramapo Instrument Co. target flowmeter 
prior to, the fo 11 owing, the system piping nush. 

,. Fl owmeter Disassembly 

Before piping flush, the target fl owmeters must be prepared as 
follows: 

Removal of Sensing Element Assembly 

a. The Flow Sensor or Target must be removed from the lever rod 
inside the line housing before the Sensing Element can be 
removed. Do not attempt to remove the Sensing Element without 
first removing the larget. 

b. The Target is fastened to the rod by means of a socket head set 
screw only on very small units or by a socket head cap screw and 
locking nut on larger units. 

c. If a locking nut is evident on the downstream side of the 
Target, loosen it with a nut driver. Select an Allen wrench to 
fit the socket head screw and back out the screw until the 
Target falls free from the lever rod. The edges on the disc of 
the Target should be protected from nicks, scratches, or other 
damage. 

d. Unscrew the Retaining Nut and remove the Sensing Element from 
the line housing. {Reference Drawing 32902-A Page C-2 and C-3). 

e. Identify and retain the flowmeter target and case by 
corresponding instrument tag number (i.e., FE-2301). (Store 
these parts in a clean, dry container). 

f. Install a {GFE) seal plug complete with steel retaining nut into 
the flowmeter housing adapter. An 11 011 ring seal must be used in 
the housing adapter for the flushing operations. This 11 011 ring 
provides the seal between the seal plug and fl owmeter housing 
during flushing operations. The original seal may be used if it 
is in good condition. 

g. Install the target flowmeter housing into the piping between the 
mating flanges using CFE seals. 

B-1 
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APPENDIX B (CONTD) 

C-21700 
40M7006S 
Revision No. 6 

2. Flowmeter Reassembly 

After piping flushing is completed, the flowmeters are reassembled 
for nonnal service in the following manner: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

Unbolt flowmeter from mating flanges and remove from piping. 

Check to ensure that an "O" ring is in position inside the 
threaded mounting adapter. 

Thread the screw part way into the Target so that it does not 
protrude into the hole for the lever rod. 

Holding the Target assembly by means of an Allen wrench inserted 
into the socket head screw, position the target inside the line 
housing from the downstream side so that the lever rod hole is 
in line with the hole through which the Sensing Element is 
inserted. 

Assemble the Sensing Element into the line housing through the 
threaded adapter so that the lever rod goes into the Target 
Assembly being held in position inside the line housing. 

The Sensina Element must be oriented so that the alignment steps 
are engage • The alignment steps are located where the Sensing 
Element engages the adapter on the line housing in the area 
nonnally hidden by the Retaining Nut. (Ref. Drawing 32902-A 
Page C-3) 

Adjust the Target on the lever rod so that the machined end of 
the socket head screw will nest into the hole in the end of the 
lever rod. Tighten the screw and tighten the locking nut if one 
is provided. The Target disc must be on the downstream side of 
the 1 ever rod. 

Tighten the Retaining Nut which secures the Sensing Element into 
the line housing. 

Install the flowmeter into the piping betwee~ its mating 
flanges. Be sure the fl ow direction arrow stamped on the 
flowmeter housing points in the direction of fluid flow in the 
piping system. 

Connect the electrical wiring between the fl owmeter junction box 
and the flow transmitter per the Rocketdyne electrical schematic 
drawings and the Ramapo instruction manual • 

8-2 
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APPENDIX B (CONTDr 

C-21700 
40M7006S 
Revision No. 6 

B. INSERTION PROBE - ADDITION TO SYSTEM PIPE FLUSHING PROCEDURE 

This procedure should be followed by the Contractor for the removal of 
insertion probe-type, target flowmeter internals prior to system piping 
flush. 

1. Unbolt the following insertion-type target flowmeters from their 
respective mating flanges and replace with equivalent ANSI class 
blind flanges in the piping system: 

Flowmeter 
Tag No. 

FE-3102 
FE-3205 
FE-3305 
FE-3715 
FE-3815 

2500# 
1500# 
1500# 
300# 
300# 

Flange Size 
Nominal 

Flange Rating 
ANSI 

2. Store the insertion probe target flowmeters in a clean, dry, 
undisturbed area unti 1 after system flush. Caution: Fl owmeter 
insertion probe is very delicate; do not rest flowmeter on target rod 
or target. 

3. After system flush, mount target flowmeter and flange gasket into 
pipe mating flange and orient flowmeter so that the flow direction 
arrow stamped on fl owmeter body points in the direction of fluid 
flow. (Refer to attached Ramapo Dwg. No. 32200 (Page C-4) for 
orientation of target fl owmeter on pipe mating flange.) 

4. Connect the electrical wiring between the flowmeter junction box and 
associated flow transmitter per the Rocketdyne electrical schematics 
and the Ramapo instruction manual. 
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APPENDIX C 

DETAILED PROCEDURES FOR STEAM BLOW, 
CHEMICAL FLUSH AND VELOCITY FLUSH 

FOR THE STE.AM/WATER SIDE OF THE Tss 

C-21700 
40M7006S 
Revision No. 6 

This section provides directions as to connections and procedures for velocity 
flushing, chemical cleaning and steam blow for the TSS water and steam lines. 

1. Velocity flush and steam blow should be directed around major equipment 
items as shown on Drawing 40P7005133151, Sheets 1, 2 & 3. 

DS-301 

E-301 

E-302 

E-303 

E-304 

E-305 

E-306 

E-307 

E-308 

E-309 

E-310 

E-311 

E-312 

V-304 

V-305 

V-306 

2. Chemical flush and subsequent purging of chemicals with clean water should 
be conducted through all lines and equipment. 

3. Internals of valves and flowmeters involved should be removed prior to 
steam blow and velocity flush and the access port should be covered with 
an appropriate cover. Valve and flowmeter internals need not be replaced 
during chemical flush. Appendix B contains infonnation on cover plates 
and d~tailed procedures for the flowmeters. {Reference Page A-1) 

4. Flo~eters of 2-1/2 inch size should· be disassembled and internals removed 
prior to initial installation. The internals of components that are 
removed shall be properly identified and stored. The 2-1/2 inch flowmeter 
bodies will have to be removed for reinstallation of the internals. 

5. Flowmeters of 6 inch size may be installed completely assembled. When 
moving internals, they should be identified and properly stored. 

6. Prior to replacing internals, inspect body and valve seats for possible 
damage. Use new seals {GFE). 

c~ 
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APPENDIX D 

C-21700 
40M7006S 
Revision No. 6 

TEMPORARY FLUSH AND STEAM BLOW INTERFACE DATA 

A. Receiver Subsystem 

P & ID (P3-12A REV. 0) ZONE 

D-1 

TEMPORARY LINE NO. 

211 
- SP-49-BBA 

PERMANENT LINE/COr-PONENT NO. (DRAWINGS) 

311 
- VT-208-QEX (40M2005131937, 40M2005131938, 3-VT-208-2, 200940-A, 

200943-A, 200945-B) 

TEMPORARY INTERFACE COMPONENTS 

3 x 2 Sched. 40 reducer per BBA Spec. (CFE) 

INSTRUCTION TO CONTRACTOR 

Pre cleaning 
Cut spool 3-VT-208-2 at 336 ft elevation 
Install reducer and temporary piping (Dissimilar Weld) 

Post cleaning 
Remove reducer and temporary piping 
Replace 3-VT-208-2 (radiograph and insulate) 

0-1 
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P & ID (P3-12A REVE. 0) ZONE 

H-2, 3, 8 

TEMPORARY LINE NO. 

None 

APPENDIX D (CONTD) 

PERMANENT LINE/COMPONENT NO. (DRAWINGS} 

201 
2-1/2 11 

- FW-202 - MBX 
203 

(200932-A, 200945-8) 
TEMPORARY INTERFACE COMPONENTS 

Threaded caps {GFE) 

INSTRUCTION TO CONTRACTOR 

Precleaning 

204 
1" - FW - thru- M8X 

221 

C-21700 
40M7006S 
Revision No. 6 

Remove fl owmeter internals* prior to installation 
Identify flowmeter internals and corresponding bodies 
Store internals in clean, dry, protected area 
Install caps (GFE) on bodies using old seals 
Insta 11 fl owmeter bodies (flanged) in 1 i nes 

Post cleaning 
Remove flowmeter bodies from lines 
Reinstall flowmeter internals* in corresponding bodies with new 
(GFE) seals 
Install assembled flowmeters in proper lines with new (GFE) seals 

*Do not scratch, defonn, or otherwise damage i nterna 1 s or fl ow 
passages in bodies. Follow procedure in Appendix 8. (Reference 
Page A-1) 

0-2 
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APPENDIX D (CONTD) 

P & ID (P3-12A REV. 0) ZONE 

C-2, 3, 4, 5, 6, 7 

TEMPORARY LINE NO. 

211 
- SP-3-BBA 211 

- SP-19-BBA 
211 

- SP-4-BBA 211 
- SP-20-BBA 

211 
- SP-5-BBA 211 

- SP-21-BBA 

PERMANENT LINE/COMPONENT NO. (DRAWINGS) 

C-21700 
40M7006S 
Revision No. 6 

222 
223 
224 

1 11 inspection ports in 311 crosses on lines 311 

(40M2005131658, (40M2005131660, 200658-A, 
200660-A, 200925-8) 

- FW -225-MBX 
226 
227 

TEMPORARY INTERFACE COMPONENTS 

AN816-16 fittings (CFE) (12 each) 
111 x 36" metal flex suitable for BBA service hoses (CFE) (6 each) 
211 x 1 " BBA reducers ( CFE) ( 6 each) 

INSTRUCTIONS TO CONTRACTOR 
Precleaning 

Remove six 1" plugs from 3" crosses on top of preheater modules 
Store plugs.in clean, dry environment 
Install temporary fittings and piping 

Post cleaning 
Remove temporary fittings and piping 
Reinstall 1 11 plugs 

0-3 
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P & ID (P3-12A REV. 0) ZONE 

K-2 

TEMPORARY LINE NO. 

411 
- SP-1-BBA 

APPENDIX D (CONTD) 

PERMANENT LINE/COMPONENT NO. {DRAWINGS) 

V-FW-200-201 (200934-A, 200945-B) 

TEMPORARY INTERFACE COMPONENTS 

Flanged 4 11 Sched. 40 pipe stub (GFE) 

Bonne.t gasket (GFE) 

C-21700 
40M7006S 
Revision No. 6 

4 11 Metal Expansion Jt. (for BBA Service) with 3 convolutions and 
control rods (CFE) 

• 

INSTRUCTIONS TO CONTRACTOR 

Precleaning 
Remove bonnet and plug from valve 
Install flanged pipe stub with GFE gasket and valve body bolts 
Weld temporary pipe and expansion joint (CFE) to pipe stub 

Post cleaning 
Remove temporary pipe and interface fitting 
Replace valve body (new GFE gasket) 

D-4 
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P & ID (P3-12A REV. 0) ZONE 

J-3 

TEMPORARY LINE NO. 

211 
- SP-59-BBA 

APPENDIX D (CONTD) 

PERMANENT LINE/COMPONENT NO. (DRAWINGS) 

V-FW-200-202 (200945-8) 

TEMPORARY INTERFACE COMPONENTS 

Threaded 411 Sched. 40 pipe stub (GFE) 

INSTRUCTIONS TO CONTRACTOR 

Precleaning 

C-21700 
40M7006S 
Revision No. 6 

Cut seal weld on valve and remove plug, stem, and packing 
Screw GFE pipe stub into valve 
Weld temporary pipe to stub 

Post cleaning 
Remove temporary pipe and stub 
Install valve plug, seal, and packing (GFE) 
Seal weld valve 

D-5 
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P & ID (P3-12A REV. 0) ZONE 

E-4, 5 

TEMPORARY LINE NO. 

211 SP-6-BBA 
211 SP-7-BBA 
211 SP-8-BBA 

APPENDIX D (CONTD) 

PERMANENT LINE/COMPONENT NO. {DRAWINGS) 

C-21700 
40M7006S 
Revision No. 6 

231 
2-1/2" - FW -232 - MBX (200927-A, 200944-A) 

233 

TEMPORARY INTERFACE COMPONENTS 

2 x 2-1/2 BBA reducers (3 each) 

211 metal expansion joints (for BBA Service) 
with 3 convolutions and control rods (3 ea.) (CFE) 

INSTRUCTIONS TO CONTRACTOR 

Precleaning 
Do not install relief valves PSV-2021, 2022, 2023 (RPWRV-1, 2, 3) 
Weld temporary piping to reducers 

Post cleaning 
Remove temporary piping 
Instal 1 relief valves 

D-6 
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P & ID (P3-12A REV. 0) ZONE 

J-10 (type. 18 places) 

TEMPORARY LINE NO. 

31 
l 11 - SP - thru - SBA 

48 

APPENDIX D (CONTD) 

PERMANENT LINE/COMPONENT NO. (DRAWINGS) 

C-21700 
40M7006S 
Revision No. 6 

111 Sched. 80 tee (40M2005131659, 200659-A, 200933-8) 

TEMPORARY INTERFACE COMPONENTS 

111 couplings BW/THD NPT (CFE) (18 ea) 
AN816 - 16 fittings {CFE} (36 ea) 
l" x 36" metal flex hoses suitable for BBA service (CFE) (18 ea) 
l" Schedule 80 - MBX CAPS (CFE) (18 each) 

INSTRUCTIONS TO CONTRACTOR 

Precleaning 
Cut caps from tees 
Weld temporary pipe (coupling, fitting, flex, fitting, pipe} 

Post cleaning 
Remove temporary pipe 
Weld new caps on tees 

D-7 
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P & ID (P3-12A REV. 0) ZONE 

J-11 

TEMPORARY LINE NO. 

4" SP-9-BBA 

APPENDIX D (CONTD) 

PERMANENT LINE/COMPONENT NO. (DRAWINGS) 

V-201 (200945-B) 

TEMPORARY INTERFACE COMPONENTS 

Strainer TF-SP-9-3, BBA (CFE} 
4" weld neck flange, BBA (CFE) 

C-21700 
40M7006S 
Revision No. 6 

411 metal expansion joint (for BBA service} with 3 convolutions 
and control rods (CFE} 

INSTRUCTIONS TO CONTRACTOR 

Precleaning 
Do not install relief valve PSV-2912 
Weld temporary flange to tank nozzle intended for valve 
Install strainer 

Post cleaning 
Remove temporary flange and strainer 
Install relief valve and line 6" - VT-215-BBA 

D-8 



-
P & ID (P3-12A REV. 0) ZONE 

General 

TEMPORARY LINE NO. 

APPENDIX D (CONTD) 

PERMANENT LINE/COMPONENT NO. (DRAWINGS) 

C-21700 
40M7006S 
Revision No. 6 

*l) Valves with notes 4 or 18 indicated on P & ID (P3-12A) 

2) Orifices with note 3 indicated on P & ID (P3-12A) 

**3) Valves with note 39 indicated on P & ID (P3-12A) 

TEMPORARY INTERFACE COMPONENTS 

l) Covers (GFE) 

2) Spacers (GFE) 

INSTRUCTIONS TO CONTRACTOR 

*Identify and store valve internals and orifices in protected 
environment. Spacers may have to be drilled from blanks. 

**Valve seats to be removed, identified and stored in a protective 
environment for chemical and velocity flushes. (Note: Boiler panels 
204, 205 207 & 208 require Contractor to remove valve seats. Boiler 
panels 206 and 209 through 221 will be delivered with the seat rings 
a 1 ready removed for fl ushi ng. ) 

Upon completion of flushes valve seats to be installed. 
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B. Thennal Storage Subsystem 

P & ID (P3-12C REV. 0) ZONE 

E-6 ( SA 301) 

TEMPORARY LINE NO. 

6 11 
- SP-26-FBA 

PERMANENT LINE/COMPONENT HO. 

6 11 -MS-3-QEB 

TEMPORARY INTERFACE COMPONENTS 

APPENDIX D (CONTD) 

C-21700 
40M7006S 
Revision No. 6 

Existing 6 11 temporary low pressure stub-in at interface 1 I. 

INSTRUCTIONS TO CONTRACTOR 

Clean out V-304 and DS-301 after chemical flush. 

Temporary pipe section with stub-in to be replaced with QEB 
specification steel pipe (GFE) for pennanent connection after steam 
blow. 
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P & ID (P3-12C REV. 0) ZONE 

F -1 2 ( SA 301 } 

TEMPORARY LINE NO. 

611 
- SP-30-BBA 

PERMANENT LINE/COMPONENT NO. 

411 -C0-4-KBA 

TEMPORARY INTERFACE COMPONENTS 

APPENDIX D (CONTD) 

4 11 KBA we 1 d neck flange ( CFE} 
6 x 4 BBA reducer (CFE} 

INSTRUCTIONS TO CONTRACTOR 

C-21700 
40M7006S 
Revision No. 6 

Remove blind flange and connect temporary 1 i ne for velocity flush and 
steam blow. 

0-11 
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P & ID (P3-12C REV. 0) ZONE 

L-9 (SA 305) 

TEMPORARY LINE NO. 

611 
- SP-18-FBA ( SA 305) 

PERMANENT LINE/COMPONENT NO. 

V-FW-10-301 (TPWSK-1) 

APPENDIX D (CONTD) 

TEMPORARY INTERFACE COMPONENTS 

Adapter (GFE) to fit V-FW-10-301 

INSTRUCTIONS TO CONTRACTOR 

C-21700 
40M7006S 
Revision No. 6 

Replace valve bonnet and plug with adapter prior to velocity flush. 
Restore valve bonnet and plug after chemical flush. 

D-12 
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P & ID (P3-12C REV. 0) ZONE 

L-12 ( SA 306) 

TEMPORARY LINE NO. 

4 11 
- SP-23-FBA 

PERMANENT LINE/COMPONENT NO. 

V-FW-10-302 (TPWSK-1.) 

APPENDIX D (CONTD) 

TEMPORARY INTERFACE COMPONENTS 

Adapter (GFE) to fit V-FW-10-302 

INSTRUCTIONS TO CONTRACTOR 

C-21700 
40M7006S 
Revision No. 6 

Replace valve bonnet and plug with adapter prior to velocity flush. 
Restore valve bonnet and plug after chemical flush. 

D-13 



-

-

-

APPENDIX D (CONTD) 

P & ID (P3-12C REV. 0) ZONE 

J-12 (SA 308) 

TEMPORARY LINE NO. 

611 
- SP-22-FBA 

611 
- SP-58-FBA (bypass, Rocketdyne Dwg. SKIE-M809) 

PERMANENT LINE/COMPONENT NO • 

. 611 -ST-5-FBA 

611 -ST-304-FBA 

TEMPORARY INTERFACE COMPONENTS 

611 FBA weld neck flanges (CFE) (3 each) 

6 11 FBA blind flanges (GFE - installed) 

INSTRUCTIONS TO CONTRACTOR 

• 

C-21700 
40M7006S 
Revision No. 6 

Install temporary bypass around E-308 and blind flange side of 
spectacle flanges on 10 11 ST-5-FBA, 10 11-ST-303-FBA and 811 -ST-303-FBA 
during velocity flush and steam blow. Remove bypass and cover and 
install open side of three (3) spectacle flanges during chemical 
flush. 

0-14 
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P & ID (P3-12C REV. 0) ZONE 

J-9 (SA 307) 

TEMPORARY LINE NO. 

6 11 
- SP-17 -FBA 

APPENDIX D (CONTD) 

611 
- SP-62-FBA (bypass, Rocketdyne Dwg. SKIE-M809) 

PERMANENT LINE/COMPONENT NO. 

611 -ST-5-FBA 

611 -ST-303-FBA (SA 307) 

TEMPORARY INTERFACE COMPONENTS 

611 FBA weld neck flanges (CFE) (3 each) 

611 FBA bl ind flanges (GFE - installed) 

INSTRUCTIONS TO CONTRACTOR 

C-21700 
40M7006S 
Revision No. 6 

Install temporary bypass around E-307 and blind flange side of 
spectacle flanges on 10 11 -ST-5-FBA, 10 11 -ST-304-FBA and 8 11 -ST-304-FBA 
during velocity flush and steam blow. Remove bypass and cover tee 
connections and install open side of three (3) spectacle flanges 
during chemical flush. 
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P & ID (P3-12C REV. 0} ZONE 

F-9 (SA 302) 

TEMPORARY LINE NO. 

611 
- SP-29-BBA 

PERMANENT LINE/COMPONENT NO. 

411 -C0-3-KBA 

TEMPORARY INTERFACE COMPONENTS 

APPENDIX D (CONTD) 

4 11 KBA Weld neck flange (CFE) 

6 x 4 BSA reducer (CFE) 

INSTRUCTIONS TO CONTRACTOR 

C-21700 
40M7006S 
Revision No. 6 

Remove blind flange and connect temporary line for velocity flush and 
steam blow. 
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P & ID (P3-12C REV. 0) ZONE 

C-13 (SA 303) 

TEMPORARY LINE NO. 

611 
- SP-16-FBA 

PERMANENT LINE/COMPONENT NO. 

611 -MS-4-KBA 

TEMPORARY INTERFACE COMPONENTS 

APPENDIX D (CONTD) 

611 BBA weld neck flange (CFE) 

INSTRUCTIONS TO CONTRACTOR 

C-21700 
40M7006S 
Revision No. 6 

Remove pipe section adjacent to E-302 in line 611 -MS-4-KBA during 
velocity flush and steam blow. Replace for chemical flush. Install 
611 -SP-16-FBA for velocity flush and steam blow. 
Cut and disconnect 3/411 -MS-302-KBA and 3/411 vent line for velocity 
flush and steam blow. Provide temporary connections for chemical 
flush. 
Reconnect (weld) after steam blow. 
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P & ID (P3-12C REV. 0) ZONE 

C-11 (SA 302) 

TEMPORARY LINE NO. 

6 11 
- SP-15-FBA 

PERMANENT LINE/COMPONENT NO. 

6 11 -MS-4-KBA 

TEMPORARY INTERFACE COMPONENTS 

APPENDIX D (CONTD) 

611 BBA weld neck flange (CFE) 

INSTRUCTIONS TO CONTRACTOR 

C-21700 
40M7006S 
Revision No. 6 

Remove pipe section adjacent to E-301 in 1 i ne 611 -MS-4-KBA during 
velocity flush and steam blow. Replace for chemical flush. Install 
611 -SP-15-FBA for velocity flush and steam blow. 
Cut and disconnect 3/411 -MS-301-KBA and 3/411 vent line for velocity 
flush and steam blow. Provide temporary connections for chemical 
flush. 
Reconnect (weld) after steam blow. 
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1. SCOPE 

S?ECIFTCATTON FOR 
NEJ\lA FRAME INDUCTION 

MOTORS 

STANDARD HUH3c:1 

JF16.02.G2 

PAGE l of 3 

ISSUED 7/6/75 j 
REVIS,..O 1Q 1 l?/""Q I c. , ' -• I. I 

CAUTION Due to ambient temperature and/or ser,ice altitude, this 
Specification may require nonstandard motors. 

A. l~otors required for the e'Juipment specified in the Ecuipment 
Specification, to which this Soei:ification is a suppleme!"tt, shall be 
furnished in accordance ·.vith this Specification and Motor Data Sheets 
No. JF16.02.02-l attached as a suppla~ent to the Equipment 
Specification. 

8. This Specification covers polyphase and single-phase, squirrel-cage 
induction motors having frame size 449T and smaller. 

C. Single-phase motors shall be capacitor-start induction motors, except 
where other.vise aoproved for spedal application. 

2. STANDARDS ANO TESTS 

The motors furnished shall be desianed, manufactured and routinely tested 
in accordance with the 1atest acplicab1e NEMA, IE:'.:'., and ,;NSI Standarcs. 
In addition, the motors sha11 comply '"ith any acplicab1e standards and 
tests specified in the Equipment Specification. 

3. SERV!CE CONDITIONS 

All motors shall operate successfully at their design lead hcrsepcwer at 
the ambient temperature and altitude scecified in the Eaui~ment 
Spe,;:ification. Motors shall be designed and construc:ed to withs.:and the 
seismic forces specified in the Equipment Specification. 

4. R/!.TTNGS 

A. Horseoowe!" 

The continuous nameplate rating shall be gr~ater than or eaual to he 
:naximum brake horseooi,,,er required by the ~riven e-:u1prr:ent ',,,hen t'.'1a 
equicment is operating at the design lead c~nditions spe~ified f~ he 
Equipment Specification. Service factor shall not be used to meet 
this requirement • 

• 
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8. Service Factor 

SPECIFICATION FOR 
NEMA FRAME INDUCT~ON 

MOTORS 

I SiAHOA~O ~UHBE~ 

I 

PAGE 2 of 8 

ISSUED 7/0/76 
RE'II SEO 1 0/ 12/7? 

Motors sha11 have service factors in accordance with NEMA Standard 
MGl-12.47. 

C. Torcrue and 1.«2 

a. All motors shall have characteristics suitable for the tor~ue 
and w1<2 character~stics of the driven equipment ·,,hen the 
driven equipment is operating as specified in the Equipment 
Specification or Motor Data Sheets No. JF16.02.02-l. 

b. Unless specified othe~Nise or if other design is required by the 
driven equipment load characteristics, motors shall have a 
torque characteristic similar to either NE?1A Des1on 8 er :,irnA 
Design C. Ot~er torque characteristics for special application 
shall be approved by the Buyer. · 

D. Temoerature Rise 

a. ~otor temoerat:.ire rise fer anv class of insulation shal: not 
exceed that soecified in NE:·1A~Standards fer C1ass a insu1ation. 
In addition, the hot-spot te:r:nerat:.ire (ser•rice ~mbient plus rise at nameplate horsep9wer plus hot-spot allowance) s~al1 not 
exceed 130 C for Class 3, 155 C far Class For 130 C for Class H 
insulation. 

b. If the service conditions as soecified in the Ecruiprr.1:nt 
Soecification are not standard in accordance with NEMA MG-1 (40 c· ambient temoerature and not aver 3300 feet e1evation) the 
temperature r·ise of meters ha•ting C:ass 3 insu1ation sha11 be 
adjusted in accordance \·lith NEMA :·1G-l so that the total hot-soot 
temperature wi 11 not exceed 130 C at rated norsepc,,1er, except as 
specified in Paragraph 4.0.c. belo1·1. 

c. If the motor name~1ate hcrse~o,..,er exceeds the driven ea:.iiome!"lt 
brake horsepower reauirement by the percenta~~ srecified in the 
Eauipment Specification, no aajust~ent will:: required and a 
standard motor wi11 be accepted. 
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SPECIFICAT!ON FOR 
NEMA FRAME :NOUCTiON 

MOTORS 

NEMA MG-1 parts apply as follows: 

(1) Fractional Horsepower Motors - MGl-12.41 
(2) Integral Horsepower Motors - MGl-12.42 

Voltage and Freauency 

PAGE 3 of 3 

rssuED 7/5/i6 
REVISED 10/12/79 

a. Motors shall be rated fer the ·,oltage and frequency specified in 
the Motor Data Sheets No. JF16.02.02-1. Permissible voitage ana 
frequency variations shall be in accordance •,vith N8~A MG-1. 

b. When soecified in the Equipment Specification, motors shall be 
capable of producing satisfactory operation of the driven 
equipment during short duration (up to one minute) dips to 75 
percent of rated voltage. 

r. Starti no 

a. All motors shali be designed for full ,,oltage starting. Full 
voltage starting equipment •,vill be furnished by othe?""s, un:ess 
specified otherwise in the Equipment Specification or the Motor 
Data Sheets No . .:Fl6.02.02-l. · If the driven equipment is 
desianed to use reduced vcltaae startina, er if variable soeed and/or torque control is requi'red, the ariven equipment . 
manufacturer shall furnish suitab1e startina and ccntro1 
equipment in accordance with this Specification and :he 
Equipment Specification. 

b. Motor starters and control equipment, if supplied, sha11 be 
suitable for the type of service. A11 starting equipment sha11 
be fully described in the 8idde!"''s Proposa1, comolete ·,iith 
manufactu~r•s catalog data and descriptive bu1ietins. 

c. Motor startina current shall r.ot exceed 6.5 times rated fui1 
load current. - Motors sha11 :Je capable of withstandina the 
number of starts imoosed by the driven equipment ·,vithout 
appreciable loss of service life. 

d. Motors sha11 be capable of starting and acceler!ting their 
driven equipment to full speed !ta starting voltage as reau•~ed 
by the Motor Data Sheets No. JF16.C2.02-1. The temoerature rise 
during a restart fo11owing continuous full-load ope?""ation shali 
not produce injurious heating. 
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5. DESIGN ANO CONSTRUCTION 

A. Genera 1 

3. 

f" 

". 

a. The Seller shall ccmplete items as required in he Motor Data 
Sheets No. JF16.02.02-l. The data shall be sub ect to the 
Engineer's approval. 

b. Each motor furnished shall be a complete assembly. Insta11ation 
of the meter shall require on1y setting in place and couoling to 
the driven equipment. 

c. '..Jhen motors are factory assembled and coup led to the dri 11en 
equipment, installation of each unit assembly shall ,equire only 
setting in place. 

Enclosures 

The types of enclosures required for the motors to be f~rnfshed are 
specified in the Mater Data Sheets No. JF16.02.02-l. 

Insulation 

a. The insulation of all motors shall meet or exceed :he 
requirements established by ,'lS\1A far Class 3 insulation. T'.1e 
insulation shall be suitable for po\'1er plant service conditions. 

b. Motors with weatherproof enclosures er motors fer outdoor 
application shall have sealed er encapsulated ~nsuiaticn sys:ems 
produced by a vacuum pressure impregnation process. 

D. 3ear i nos 

a. General 

( l) 

( 2) 

All motors with antifriction bearinas sha11 be furnishe~ 
with grease fittings fer bearing 1u6rication and drain 
plugs for draining excess grease, except as specified in 
Paragraph 5.0.a.(2) be1m-,. 

Fractional horsepower motors may be furnished with 
prelubricated sea1ed ball bearinas or oil lubricated 
sleeve bearings if greasea~le ba11 bearings are not 
ava i 1 ab 1 e. 

(3) Motors fer outccor installaticn sha11 be f..:-nished '.-Ji:~ 
sueciai bearing se:ls ta ,:Jreverit leak.:.ge cf ~;.1br~carit ,:: 
entrance of fcrelgn ~at!er a~cng the shaft er thr~ush :~e 
bearings. 
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(4) All motors with antifriction bearings shall have the AF3MA 
antifriction rating and number stamped on the mater 
nameplate. 

b. Horizontal Motors 

'-. 

E. 

(1) 

( 2) 

( 3) 

( 4) 

All horizontal motors shall be furnished with either 
antifriction or sleeve bearings in accordance 'tlith the 
manufacturer's standard practice for the particular frame 
size and application. 

Antifriction bearinas shall be in accordance with ANSI 
83.15-1972 for ball~bearings or ANSI 33.16-1972 for roller 
bearings. 

Antifriction bearinas in direct-couo1ed meters shall have 
a minimum L-10 ratina life of 60,000 hours and a median 
life (L-50) of 300,ado hours as rated by ~F3MA system. 

Antifricticn bearinos in belt or chain dr1ve motors wi11 
be evaluated based on .-!f3MA L-10 ratincr life stated in the 
Motor Data Sheets ;'lo. Jfl6.02.02-l. ~ 

(S) If available, spiit-s1eeve be:.rings shal~ be furnished in 
lieu of antifriction bearings. Sieeve :earings shall be 
split, oil ring-iurbricated, i,.litn s.i1it en,j tens. Motors 
with oil ring- lubricated bearings sha 11 have a glass-sight 
oil-level oaae for instant visual checkina of oil level 
marl<ed to indicate normal oil le'lel. ~~ ;vai1c.ble, motors 
with oil rina-lubricated bearinos shall have a transparent 
windO\'J for oil rfng insoection." 

1/erti cal ~-1ctors 

(l) All vertical motors shall be furnished with antifriction 
thrust bearinas which meet the reauirements of ANSI 
33.15-1972 fo~ ba11 bearincs er ANSI 83.16-:972 for roller 
bearings. 3e:.r~ngs sha11 Se of a gr!de that will provide 
a minimum L-10 rating life cf 35,COO hours and a medic.n 
life (L-50) of 175,000 hours as rated by AF3MA system. 

(2) Thrust bearings and/er guide bearings in ve~tical motors 
may be oil lubricated, if required. Sight-glass oil gages 
marked to indicate r.ornal oil 1eve1 stiali ·oe furnished. 

~ti 0!'1 ·-
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a. A 11 motor lead termi na 1 boxes, except as specified in Paragraph 
5.F.d. below, shali have, as a minimum, the inside dimensions 
shown in the fo1lcwing table or shall be the manufacturer's 
nearest standard size: 

Motor Height, '..Ji dth, 0ep th, 
Horseoower Inches Inches Inci1es 

0 thru 3 Manufacturer's Standard 

5 thru 25 8 6 
,. 
0 

30 thru 50 9 7 7 

60 thru 75 12 8 8 

100 thru 125 12 10 10 

150 thru 200 14 12 12 

b. All terminal boxes sha11 have a bolt-type coooer cround 
connector, sized as follm·,s and braze~, '"'eided or-baited inside 
the box: 

Motor Size, 
H orseo o.,.,er AWG -
0 thru 7 -1/2 12 

10 thru 20 10 

25 thru 60 8 

~-- thru 100 6 1::, 

125 4 

150 thru 250 2 

c. Separate terminal box s or approved ccndulets or fittings sha1'1 
be furnished for term nating all heater, thermocouple, 
thermostat, etc., wir ng as reqi.:ired. '../hen space allows, wirir1g 
sha 11 oe termi r.a t2d ',v th r i ng-tyiJe connec tcrs on ',vasher-he:d 
screw terminal blocks. 
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PAGE 7 of 8 

ISSUED 7/5/75 \ 
RE'IISEa 18/12/79 

iermina1 boxes shall have the followino minimum dimensions for 
the type cable specified in the Equipment Specification: 

Shielded and Unshie1ded Cable 

(1) 18 inches high 
(2) 12 inches wide 
(3) 10 inches deep 

e. Where possible, the terminal boxes shall be designed for 
installation in any positicn in 90 degree steps frcm the bottom 
entry vertical position. 

G. Sracino 

~otors shall be braced for an occasional full voltaae bus transfer 
within an interruption time not exceeding 6 cycles. -

H. Noise -
Motors shall ooerate with an eauivalent A-weiohted sound level not 
exceeding 90 dSA, unless other~ise approved. ·Noise sha11 be 
determined in accordance with IEE Standard !~o. 35, "Test Procedure 
for Airborne Noise Measurements on Rotating ~lectric l1lachinery." 

I. Pai nti no 

All motors sha11 be prime painted =.r.d finish painted in accordar.ce 
·11ith manufacturer's standards. P-referred color shall be ANSI ZS5.l, 
~o. 51, light gray. 

J. Acee sscr i es 

a. A11 motors rated above lO hcr-sepower which are to be located 
outdoors ar.d have tota11y-~nc;osed or '"'eather-protected 
enclosures sha11 be fur:iished ~Jith space heaters. Space heaters 
shall be of sufficient capacity to keep the motor windings and 
internal parts dry '"'hen the motors are not running. Heaters 
shall be chrome steel sheath strip, ring or disc elements. 

b. All space heaters shall be rated 2!10 volts and sized for 
operation on 120 volts single phase. 

,:. All ,,,eather-orctected meters shall :ie f:.Jrnished ',•:ith filters and 
au ·ra· scr 0 -=n·c: l:'1·1• 0 ,..s <:ha11 "'e ·r .. •n"" 0 " ·o i"'le '" 0 "'d~',, _ a __ _ ... • 1 ,.,._. _ • v a 1 _ ''=' _ .J -... ..,, • _ _ 1 1 ... 

removable fer cleanir.a and '"e:-iacerr.e!"'t "'hi1e ':he .,.ctcr '.S in 
service. Gua-rd scree;s shall be c~ stainless steel er an 
aoproved ccr,.csicn-resistant mate""ia;. 
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K. 

d. 

e. 

f. 

g. 

Motors specified on the Motor Data Sheets No. JF16.02.02-l for 
outdoor installation shall be conditioned for outdoor use, with 
special attention to corrosion-resisting finish of the metal 
parts and special bearing seals. 

All tota11y-enc1osed motors shall be furnished ''°'ith 
drain-breather elements, Crouse-r.inds Type ECO "Unive!"sa1," or 
approved eq ua 1 . 

All motors shall be provided with suitabl~ lifting devices or 
attachments for motor installation and removal. 

When required by the Motor Data Sheets No. JF16.02.02-l, stator 
thermocouples or RTD's, stator thermostatic type prote~ticn, 
and/or bearing thermocouples or thermostats shall be furnished. 
All thermostatic-type sensing elements shall have normally 
closed circuit configurations. 

h. When required by the Motor Data Sheets No. u"Fl6.02.02-l, 
soleplates or baseplates shail be furnished with the motors. 

Nameplate 

a. Nameplate data shall be furnished in accordance with NP1A 
Standard MGl-10.38, except that temperature rise by ~esfstar.ce 
at service conditions and the service conditions (ambient 
temperature and elentian) shall be shown on the name~late. 

b. A 11 motors required to be approved for use in hazardous 
locations shall have the nameolate stamped with the c1ass, group 
and operating te!TTperature or temperature range for which they 
are approved. The temperature range shall be indicated by 
identification number shown in Table S00-2(b) of the 1973 
edition of the National Electrical Code. 

c. Direction of rotation shall be uer:nanent1v :TTar'<ed on the motor 
where the :TTotor is suttab1e for only ~ne di:-e~tion of rotation. 

6. LOSS EVALUAT:CN 

Vendors are encouraged to offer high efficiency motors since total motor 
full load losses will be evaluated an all integral horse!Jower meters. 

--------------------------------------
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SPECIFICATION 
FOR 

HORIZONTAL CENiRIFUGAL PUMPS 

STANDARD HUMBER 

J040.4.10 

ISSUED 10/24/75 
REVISED 11/3/78 

A. Each pump and its accessories shall be in accordance with the Design Data Sheets and the Equipment Specification to which this supplement is attached, and •11ith the requirements specified herein. 

8. rne equipment to be furnished hereunder shall consist of the pump manufacturer's standard design and first line quality which meet or exceed the requirements of this Specification. The equipment shall be in accordance with the "Hydraulic Institute Standards" as specified in the Equipment Specification. Materials shall be in accordance •11ith ASTM requirements, be new and of first quality, and shall be free of all defects which would affect performance or service life of the equipment, or which would cause unsightly or unworkmanlike appearance. 

c. If there is a conflict between any of the requirements of this Specification and the requirements of the Williams-Steiger Occupational Safety and Health Act of 1970, Part 1910, "Occupational Safety and Health Standards," as amended, and/or any other applicable statute, ordinance or code, then the requirement which is most stringent or has governing jurisdiction shall apply. Seller will not be liable for factors over which it has no control, e.g., installation, operation and maintenance. 
2. PUMP REQUIREMENTS 

A. Each pump shall be horizontal centrifugal, the type to be as specified on the Design Data Sheet, with its nozzles conforming to ANSI flange requira~ents for the specified conditions of service. 

S. Each pump shall have a constantly rising characteristic curve from the design point to shutoff. 

C. Each pump shall be designed to withstand all start-up and shut-down hydraulic surges and thrusts against closed valves or open pipe conditions. 

D. The casing shall be able to withstand a hydrostatic test pressure of at least 1-1/2 times the maximum possible discharge pressure of the specified impeller(s) diameter. 

E. The pump casing shall have a tapped and plugged vent connection on the top, if not self-venting, and an easily accessible drain plug at the bottom. 

F. Impellers shall be finished smooth and securely fixed to the pump shaft in such a way that they may be readily dismounted. The application of maximum or minimum diameter impellers usable in the pump casing size recommended shall not be allowed. All impellers sha11 be dynamically balanced unless specified otherNise in the Equipment Specification. 
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FOR Sect. Supv, __ _ 
HORIZONTAL CENTRIFUGAL PUMPS (CONTD) ISSUED 10/24/75 

REVISED 11/3/78 
Div. _____ _ 

2. PUMP REQUIREMENTS (CONTD) 

G. Shafts shall be accurately ground. Each shaft, when required by design or specified in the Design Data Sheet, shall be equipped with sleeves extending through the stuffing boxes and all water passages, and secured to the shaft so that they cannot become loose or rotate an the shaft due to backward rotation of the pump. Provisions shall be made to prevent water leaking longitudinally between the shaft and sleeves. 

H. Pump bearings shall have easily accessible lubrication fittings as specified in the Design Data Sheet. 

I. A baseplate shall be provided as specified in the Design Data Sheet. The Seller shall factory align the equipment an the baseplate, when he supplies the driver, to facilitate realignment in the field. If the driver is not provided by the Seller under the Equipment Specification, the Buyer will provide Seller with certified driver drawing to enable the Seller to properly design the baseplate, and the Seller shall provide the Buyer with all necessary instructions, bolts, dowels, fill plates and shims, for jobsite alignment. 

J. The pump discharge may be connected to a rubber expansion joint. The pump discharge flange shall be capable of accepting the necessary expansion joint control device mounting brackets and their associated forces at pump shutoff pressure conditions. If special provisions are required for these devices by the pump manufacturer, they shall be included in his bid price. 

3. ELECTRIC MOTORS (WH(qE SPECIFIED) 

4. 

Unless specified otherwise in the Equipment Specification to which this is a supplement, pump motor drivers shall be horizontal type in accordance with the attached Electric Motor Specification. 

COUPLINGS (1..JHERE SPECIFIED) 

Each pump unit shall be provided with a coupling of adequate size, designed for the full driver rating and capable of 'Nithstanding starting and overload torques. Each coupling half shall be factory fitted and keyed to its shaft. In the instance of Buyer-supplied drivers, the Seller shall ship the drive half coupling to the driver manufacturer who will be responsible for boring, fitting and mounting the coupling half. A11 couplings sha11 be provided wit.ri coupling guards designed to meet the intent of OSHA. 

----------------------------------------
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SPEC IF I CATION 
FOR 

HORIZONTAL CENTRIFUGAL PUMPS 

5. STUFFING BOXES (WHERE SPECIFIED) 

(CONTD) 

STANDARD IWMBE:? 

JD40 .4.10 

jPAGE_3_QF_5_ 

ISSUED 10/24/75 
REVISED 11/3/78 

Stuffing boxes shall have a minimum of five \5) rings of packing and shall have a lantern ring (for either an external or internal source of liquid) if the stuffing box is subjected to less than atmospheric pressure or if required for external flushing. 

6. MECHANICAL SEALS (WHERE SPECIFIED) 

Mechanical seals shall be John Crane or approved equal. 

7. NAMEPLATES 

Each pump and its driver shall have a rust resistant metal nameplate with all pertinent information clearly inscribed thereon. Each nameplate shall be permanently attached in a conspicuous place on its piece of equipment. 

8. ill.TI. 
A. Where shop testing is specified, the tests shall be in accordance with the "Hydraulic Institute Standards" as specified in the Equipment 

Specificatioos. If witness tests are specified, the Seller shall give the Buyer at least two (2) weeks notice of such tests. Certified test curves and certified test reports shall be submitted for approval, prior to shipment, in accordance 'Nith specified documentation requirements. 

B. :,..here no shop testing is specified, certified performance curves shall be submitted in accordance with specified documentation requirements. 

C. Following installation of the pumps, the Buyer may conduct preliminary operational checks to determine that the equipment meets the specified operational requirements. Should these checks indicate that the equipment does not meet the specified performance requirements, the cost of necessary corrective measures and subsequent substantiating checks shall be borne by the Seller. Field checks will be made at the expense of the Buyer except that the Seller may, at his own expense, furnish 
qualified technicians to witness such checks. 

9. FINISHING ANO PAINTING 

A. Genera 1 

All equipment surfaces shall be cleaned and all surfaces requ1r1ng painting shall be painted by the pump manufacturer before shipment. 
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Div. _____ _ 

9. FINISHING ANO PAINTING (CONTD) 

8. Cleaning and Closures 

All internal and external surfaces of equipment shall be cleaned of all 
mill scale, loose metal particles, weld spatter, slag, dirt, grease, oil 
and other foreign matter. All burrs shall be removed and all sharp edges 
shall be eased. Following cleaning, a11 openings shall be suitably 
sealed against entry of paint, water, dirt and debris during painting, 
shipment and field handling. 

C. Paintinq 

a. Unless specified other·.-1ise in the Equipment Specification to which 
this is a supplement, painting of electric motors shall be in 
accordance with the attached Electric Motor Specification. 

b. Unless otherwise specified in the Equipment Specification, all 
exposed surfaces of the equipment, excluding name and data plates, 
tags, and machined mating surfaces shall be given one (1) shop coat 
each of equipment manufacturer's standard rust inhibitive primer and 
standard finish paint that are suitable for the maximum operating 
conditions that will be encountered. 

c. Nameplates and other exposed finished ferrous surfaces shall be 
coated with a slushing compound. 

10. PREPARATION FOR SHIPMENT 

For shipment, each unit shall be disassembled only to such extent as may be 
necessary to facilitate field handling and to prevent damage during shipment. 
Each assembly or component shall be skidded, crated, boxed or other.-1ise 
suitably protected against damage or loss during shipment, and to facilitate 
field handling. All openings shall be closed with temporary closures to 
prevent entry of dust, dirt or other foreign matter. 

11. SPECIAL TOOLS AND DEVICES 

One (1) complete set of new, unused special tools and devices required for 
operation and maintenance of the equipment furnished under this Specification 
shall be furnished and delivered with the equipment, in a separate container 
clearly identified with the name of the equipment. 

·----------------------------------------' 
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NOISE EMISSION 

The Buyer is ob 1 i gated to comply •,1ith the 1 aws of the state where the 
equipment is installed and the Federal Government as to permissible noise 
exposures to personnel within the plant area and maximum permissible noise 
levels at the site boundaries. Accordingly, certain noise emission data is 
requested from the Seller in the Equipment Specification Bid Data Section for 
each pertinent piece of equipment furnished by the Seller. 

13. GUARANTEES 

A. The Seller shall guarantee that the equipment furnished conforms to the 
requirements set forth and to the specified Codes, Standards and 
Regulations, and that all specified tests have been satisfactorily 
completed. 

B. In addition, the Seller shall offer all performance guarantees specified 
in Bid Data, Paragraph PERFORMANCE GUARANTEES. 

C. The foregoing shall not be construed in any •,1ay to limit or negate any 
other standard guarantee or portion thereof which may provide a more 
comprehensive guarantee than those required by this Specification . 

I 
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1. GENERAL 
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SPECIFICATION 
FOR 

VERTICAL CENTRIFUGAL PUMPS 

STANDARD NUMBER 
J040. 4.11 

l PAGEL OF ...i__ 

ISSUED 10/24/iS 
REVISED 12/18/iS 

A. Each pump and its accessories shall be in accordance with the Design Data Sheets and the Equipment Specification ta which this supple.inent is attached, and with the requirements specified herein. 

B. The equipment to be furnished hereunder shall consist of the pump manufacturer's standard design and first line quality which meet or exceed the requir~'llents of this Specification. The equipment shall be in accordance ·,dth the 11 ~ydraulic Institute Standards" and 11 Ame!"ican National Standard for Deep 1..Jell Vertical Turbine Pumos, 11 published by Jlmerican Water 1,/crks Association, ANSI 858.1 (AWWA ElOl) as specified in the Equipment Specification. Materials shall be in accordance •.vith ASTI-1 require!Tie!'ltS, be ne•,v and of first quality, and shall be free of all defects which would affect performance or service life of the equipment, or which would cause unsightly or unworkmanlike appearance. 
C. If there is a c:infl i ct bet·,een any of the requirements of this Specification and the requirements of the '.-Jillia'!ls-Steiger Occupational Safety and Health Act of 1970, Part 1910, "Oc:uoational Safety and Health Standards," as amended, and/or any other applicabie statute, orainance er code, then the require.'llent which is most stringent or Mas governing jurisdiction shall aop1y. Seiler will not be liable for factors over which it has no control, e.g., installation, operation and maintenance. 

2. PUMP REQUIREME~ITS 

A. Bow 1 As se.'llb 1 i es 

a. Each bowl assembly shall be single or multistage ~ith the discharge coaxial •.vith the shaft. Searings sha11 be provided above and belc\v each impeller. The bowls sha11 be c:.pable of withstandina a hydrostatic pressure eGual to 1-1/2 times shutoff pressure based on specified diameter impellers. 

b. Impellers shall be of the type specified herein for the specified service. Each impeller shall be statically baianced, finished smooth and securely fixed to the pump shaft in such a way that it 

c. 

may be readily dismounted. The application of maximum or m1n1mum diameter impellers usable in the pump casing size recommended shall not be a li owed . 

Each pump shall have a constantly rising characteristic curve from the design point to shutoff. 

d. Strainers, where specified, shall be cast or heavy fabricated type with a free area of at l~ast four (4) times the area of the suction connection. The openinas shall be of such size so as to restrict the passage of a ~/2-inch sphere. ------------------------------------------' 
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B. Column and lineshaft Assa~blies 

a. The ends of the column pipe shall be rnachined to ensure alignment. A11 column flange faces, where app1icable, shall be paralle1 and machined for rabbet fit to permit accurate alignment. The column lengths shall be interchangeable, no more than 10 feet long and of ample number to ensure proper suction 
submergence. 

b. lineshaft bearings shall be spaced such that no critical speed is within 20 percent of the ooerating speed. ~hen a variable speed driver is specified, the first c:ritical speed shall be at least 25 percent above the maximum revolutions per minute. 

c. Where required by the specified service conditions, all equipment required far •earing prelubrication or continuous flushing shall be included. This includes, as applicable, pumps, filters, tubing and solenoid vclives as required far an 
operable systa~. 

C. Discharcre Head 

D. 

a. The discharge head shall be capable of withstanding a 
hydrostatic test pressure of at least 1-1/2 times the maximum 
possible disc."'large pressure. 

b. The pump discharge may be connected to a rubber expansion joint. The pumc disci1arce head and/or fianae shall Je caoaoie of accepting th~ necessa;y expansion joint ~antral device· mounting br=.c'.<ets and their associ atea forces at pump shutoff pressure conditions. If special provisions are rsquired for these devices by the pump manufacturer, they s ha i 1 be i iiC 1 uded 
in his bid price. 

c. The driver (gear) mounting surface shall be machined to ac:ept a 
NEMA-? base or NE.:-1A-? style base. 

d. Lifting lugs shall be provided for lifting the entire assa~bled 
unit. 

Foundation Plate (Where Soecified) 

The plate shall be separate, and drilled and tapped to accept the discharge head. It will be anchored to tJ1e user's foundation and shall be capable of carrying the weight of :he complete pump and driver assembly. It shall have a center hole of ample size to permit withdrawal of the entire assemoly below it . 

w ... ¼-
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E. ~ (Where Specified) 

Each can shall be capable of withstanding a hydrostatic test pressure 
of at least 1-1/2 times the maximum suction pressure or 250 psig, 
whichever is greater. 

3. ELECTRIC MOTORS (Where Specified)" 

Unless specified other:dse in the Equipment Specification to '"'nich this is 
a supplement, pump motor drivers sha 11 be vertical type, •.vith NEl"'A-P bases 
or NEMA-P style bases and in accordance with the,attached Elect:-ic Motor 
Specification. 

4. COUPLINGS (Where Specified) 

The headshaft coupling shall be adjustable flanged with vertical solid 
shaft motor and l"'i gi d flanged '"'i th verti ca 1 ho 11 ow shaft motor, of 
adequate size designed for the full driver rating and maximum pump 
dO\'inthrust, and capable of •.-1ithstanding starting and overload tJrques. If 
the pump has a mechanical seal, a coupling spacer shall be provided for 
removal of the seal without requiring l'"emoval of the driver. Each 
coupling half shall be separately dynamicai1y balanced, factory fitted and 
keyed to its shaft. In the instance if Buyer-supplied drivers, the Seller 
shall ship the driver half coupling ta the driver manufacturer •.vho ·11ilT be 
responsible for boring, fitting and mounting the coupling half. All 
couplings sha11 be provided with coupling guards designed to meet the 
intent of OSHA. 

S. STUFFING BOXES (Where Specified) 

Stuffing boxes sha11 have a minimum of five (S) rings of pac!<ing. The 
shaft sha11 be fitted •11ith a hardened corrosion-resistant shaft sleeve in 
the packing area. 

6. MECHANICAL SEALS (Where Specified) 

7. 

Mechanical seals shall be John CrJne or approved equal. 

NAMEPLATES 

Each pump and its driver shall have rust !"esistant metal nameplate 'Nith 
all pertinent information clearly inscribed thereon. Each nameplate shall 
be permanently attached in a conspicuous place on its piece of equi~ment. 

8. TESTS 

A. Where shop testing is specified the tests shall be in accordance •11ith 
ANSI 853.l and, where appli~able, the ~Hydraulic Institute 

.... _______________________________ ____,J 
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Standards," as specified in the Equipment Specification. If •,1itness tests are specified, the Seller shall give the Buyer at least t~o (2) weeks notice of such tests. Certified test curves and certified test reports shall be submitted for approval, prior to shipment, in accordance with specified documentation requirements. 

B. Where no shop testing is specified, certified performance curves shall be submitted in accordance •,o1ith specified documentaticn 
requirements. 

C. Following installation of the pumps, the Purchaser may conduct 
pre 1 imi nary opera ti ona l checks to determine that the equipment meets the specified operational requirements. Should these checks indicate that the equipment does not meet the specified performance requirema~ts, the cost of necessary corrective measures and subsequent substantiating c~ecks shall be borne by the Seller. Field checks wi 11 be made at the expense of the Buyer except that the Seller may, at his own expense, furnish qualified technicians to 
witness such checks. 

9. FINISHING ANO PAINTING 

A. General 

All equipment surfaces shall be cleaned and all surfaces requiring painting shall be painted by the pump manufacturer before shipment. 

8. Cleanina and Closures 

All internal and external surfaces of eouioment shall be cleaned of all mill scale, loose metal particles, ~el~ spatter, slag, dirt, grease, oil and other foreign matter. All bur':"'s shail be removed and all sharp edges shall be ease1. Following cleaning, all openings shall be suitably sealed against entry cf paint, water, dirt and debris during painting, shipment and field handling. 

C. Paintinq 

a. Unless specified otherNise in the Equipment Specification to which this is a supplement, painting of eiectric motors shall be in accordance with the attached Electric Motor Specification. 

b • Unless other,o1ise specified in the Equipment Specification, all exposed ferrous surfaces of the equipment, exluding na~e and data plates, tags and machined mating surfaces shall be given one (1) shop coat each of equipment manufacturer's standard rust inhibitive primer and standard finish paint that are suitable for the maximum operating conditions that will be encountered. 
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c. Nameplates and other exposed finished ferrous surfaces shall be 
coated with a slushing compound. 

10. PREPARATION FOR SHIPMENT 

For shipment, each unit shall be disassa~bled only to such extent as may 
be necessary to facilitate field handling and to prevent damage during 
shipment. Each assembly or component shall be skidded, crated, boxed or 
other,,ise suitably protected against damage or loss during shipment, and 
to facilitate field handling. Ail openings shall be closed with temporary 
closures to prevent entry of dust, dirt or other foreign matter. 

11. SPECIAL TOOLS ANO DEVICES 

One (1) complete set of new, unused special tools and devices required for 
operation and maintenance of the equipment furnished under this 
Specification shall be furnished and delivered with the equipment, in a 
separate container clearly identified with the name of the equipment. 

12. NOISE 84ISSION 

The Buyer is obligated to comply 111ith the laws of the state where the 
equipment is installed and the Federal Government as to permissible noise 
exposures to personnel ,·lithin the pl ant area and maximum permissible noise 
levels at the site boundaries. Accordingiy, certain noise emission data 
is requested from the Seller in the Equipment Soecification Sid Data 
Section for each pertinent piece of equipment furnished by the Seller. 

13. GUARANTEES 

A. The Seller shall guarantee that the equipment furnished conforms to 
the requirements set forth and to the specified Codes, Standards and 
Regulations, and that all specified tests have been satisfactorily 
completed. 

B. In addition, the Seller shaVi offer all performance guarantees 
specified in Bid Data~ Paragraph ?:~FOR~ANCE GUARANTEES. 

C. The foregoing shall not be construed in any way to limit or negate 
any other standard guarlntee or portion thereof which may provide a 
more comprehensive guarantee than those required by this 
Specification. 

... ____________________________ _,J 
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l. GENERAL 

A. Each pump amd its accessories shall be in accordance with Engineering 
Standard No. JD40.4.16-l and the Equipment Specification to which 
this Specification is attached, and 1,1ith the requirements of this 
Specification. 

8. The equipment to be furnished hereunder shall consist of the pump 
manufacturer's standard design and first line quality which meet or 
exceed the requirements of this Specification. The equipment shall 
be in accordance with the "Hydraulic Institute Standards" as 
specified in the Equipment Specification. Materials shall be in 
accordance '"' ith ASTI-1 requ i rem en ts, be new and of first qua 1 ity, and 
shall be free of all defects which would affect performance or 
service life of the equipment, or which ·,1ould cause unsightly or 
unworkmanlike appearance. 

C. If there is a conflict bebeen any of the requirements of this 
Specification and the requireme!'lts of the 1/Ji l liams-Steiger 
Occupational Safety and Health Act of 1970, Part 1910, "Occupational 
Safety and Hea 1th Standards," as amended, and/ or any other app 1 icab 1 e 
statute, ordinance or code, then the requirement which is most 
stringent or has governing jurisdiction shall apply. Seller wi11 not 
be liable for factors over which it :,as no control, e.g., 
installation, operation and maintenance. 

2. PUMP REQUIREMENTS 

A. General 

a. Unless specified otheNise, sump pumps will be set in a concrete 
sump pit with the motor driver mounted at floor level above the 
sump pit. 

b. 

c. 

d. 

e. 

A duplex pump arrangement, when specified, shall consist of two 
(2) pumps supported by a conman mounting plate. 

A single pump arrangement, when specified, shall consist of one 
(1) pump supported by an individual mounting plate. 

Each pump shall be of the vertical shaft, centrifugal type, 
supported from its motor mounting base by means of a column pipe 
of the required length. Pump and motor shall be direct 
connected by means of a f1exible coupling, resulting in a 
self-contained unit which can be readily lifted from the sump 
pit. All parts of the equipment shall be readily accessible for 
inspection, adjustment and repairs. 

Pumps shall be capable of continuous operation, and shall 
pe!"form equa 11 y we 11 at maximum, minimum or any intermediate 
condition. 
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f. Each pump shall have a constantly rising characteristic curve 
from the design point ta shutoff. 

B. Casina and Column Pioe 

C. 

a. Casing shall be volute type, rigidly secured to the column 
pipe. The casing suction shall be at the bottom and, when 
submerged 'Net pit pumps are specified, shall include a 
strainer. 1..Jhen a dry pit arrangement is specified, the bottom 
suction shall be an ANSI Class 150 flange. 

b. Column pipe ends sha 11 be machined to ensure perfect a 1 ignment. 

Shaft and Impeller 

a. Pump shaft shall be of steel and of .the required diameter to 
prevent whipping unde:r any operating condition. All parts shall 
be designed to withstand stresses set up by full voltage 
starting mo tors. 

b. Impellers shall ':le of the type specified in Engi'neering Standard 
No. JD40.4.16-l for the specified service. Each impeller shall 
be statically balanced, finished smooth and securely fixed to 
the pump shaft in such a way that it may be readily dismounted. 
ihe application of maximum or minimum diameter impellers usable 
in the pump casing size reconmended shall not be allowed. 

D. Bearings 

a. Bearings shall be renewable sleeve type of approved design 1Nith 
ample wearing surfaces and shall have provisions for external 
lubrication or flushing as required by the Equipment 
Specification. 

b. The bottom bearing shall normally be as close to the impeller as 
design 'Nill permit. Cantilever type pumps for abrasive services 
shall have no submerged bearings. 

c. Intermediate bearings shall be provided where necessary. 

d. Thrust bearing shall be antifriction type and may be furnished 
with the electric motor or saparately. If separate, the bearing 
shall be located above the sump cover plate. 

E. Stuffina Boxes 

a. '..Jhen subme!"ged •.vet pit sump pumps are specified, the pump sha 11 
have no stuffing box. 



-

-

-
> 

... 
" ., 

DIVIS ION USAGE Stea-!t!~:!,oger STANDARD HUMBER 
JD40.4.16 ~ I p pp SH FI I SP 

ENGINEERING STANDARD Iv I I 
APPROVALS PAGE_3_0F..L_ 

Des. Sect. ___ _ SPECIFICATION 
FOR Sect. Supv, __ _ VERTICAL SUMP PUMPS (CONTD) ISSUED 4/21/75 

REVISED 3/12/79 
Div, 

b. Stuffing boxes shall be furnished on all dry pit applications, 
and in wet pit applications only when, because of the nature of 
the pumperl fluid, a vapor tight arrangement is necessary. 

F. Discharae Pioe 

G. 

H. 

a. The discharge pipe shall terminate above the mounting plate. If 
a vapor tight arrangement is required, the discharge pipe shall 
be sealed at the mounting plate. 

b. The discharge pipe assembly shall include the necessary elbow 
from the pump casing and pipe through the mounting plate. The 
discharge pipe shall terminate above the mounting plate with an 
ANSI Class 150 flange. If pipe is 2 inches or smaller, threaded 
connection may be used. 

Mountina Plate 

Mounting plate shall be of heavy construction, made of ste~l plate 
unless otherwise specified. Should plate consist of two (2) or more 
parts, the latter shall be flanged and bolted together. 

Pumo Control 

a. Each single or duplex pump shall be providerl •,vith a level 
control as specified in Engineering Standard No. JD40.4.16-l. 
The specified control switch shall be situated on the mounting 
pl ate. 

b. '..lhen specified, an automatic mechanical alternating level 
control shall be pr<Jvided to alternate the base operation of 
duplex unit pumps and also to start the second pump if the sump 
fluid level continues to rise above the normal high level 
setting. 

I. Motor Suooort 

The motor support shall be rigidly secured to the mounting plate and 
shall be arranged for mounting a NEMA-P or NEMA-C base motor. 

3. ELECTRIC MOTORS 

Unless specified otherwise in the Equipment Specification, pump motor 
drivers sha 11 be vertica 1 type, with NEMA-? or NEMA-C bases, and in 
accordance with the attached Electric Motor Specification. 
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The couplings shall be flanged, sized and designed far the full driver 
rating and maximum pump downthrust, and capable of withstanding starting 
and overload torques. Each coupling half shall be factory fitted and 
keye-d to its shaft. In the instance of Buyer-supp 1 i ed drivers, the Se 1 ler 
shall ship the driver half coupling to the driver manufacturer who •11ill be 
responsible for boring, fitting and mounting the coupling half. All 
couplings shall be provided with coupling guards designed to meet the 
intent of OSHA. 

5 . NAME PlA TI:S 

Each pump and its driver shall have a rust resistent metal nameplate with 
all pertinent infonnation clearly inscribe-d thereon. Each nameplate shall 
be permanently attached in a conspicuous place on its piece of equipment. 

6. TESTS 

A. '.olhere shop testing is specified, the tests shall be in accordance 
with the "Hydraulic Institute Standards," as specified in the 
Equipment Specification. If witness tests are specified, the Seller 
sha 11 give the Buyer at 1 east two (2) weeks notice of such tests. 
Certified test curves and certified test reports shall be submitted 
for approval, prior to shipment, in accordance with specified 
documentation requirements. 

8. Where no shop testing is specified, certified performance curves 
shall be submitted in accordance 111ith specified documentation 
requirements. 

C. Following installation of the pumps, the Buyer may conduct 
preliminary operational tests to determine that the equipment meets 
the specified operational requirements. Should these tests indicate 
that the equipment does not me~t the specified performance 
requirements, the cost of necessary correcti •,e measures and 
subsequent substantiating tests shall be borne by the Seller. Field 
tests will be made at the expense of the Buyer except that the Seller 
may, at his own expense, furnish qualified technicians to witness 
such tests. 

7. NOISE EMISSION 

The Buyer is obligated to comply '"'ith the laws of the state where the 
equipment is installed and the Federal Government as to permissible noise 
exposures to personnel within the plant area and maximum permissible noise 
levels at the site boundaries. Accordingly, certain noise emission data 
is requested from the Seller in the Equipment Specification Sid Data 
Se..:tian for each pertinent piece of equipment furnished by the Seller. 
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8. FINISHING ANO PAINTING 

A. General 

VERTICAL SUMP PUMPS (CONTD) ISSUED 4/21/75 
REVISED 3/12/79 

All equioment surfaces shall be cleaned and all surfaces requ1r1ng 
painting shall be painted by the pump manufacturer before shipment. 

3. Cleanina and Closures 

All internal and external surfaces of equipment shall be cleaned of 
all mill scale, loose metal particles, ·~ld spatter, slag, dirt, 
grease, oil and other foreign matter. All burrs and flashing shall 
be removed and all sharp edges shall be eased. Following cleaning, 
all openings shall be sealed against entry of paint, water, dirt and 
debris during painting, shipment and field handling. 

C. Paintina 

a. Unless specified othen1ise in the Equipment Spe~ification, 
painting of electric motors shall be in accordance · .. lith the 
attached Electric Motor Specification. 

b. Unless specified other:,ise in the Equipment Specification, all 
exposed ferrous surfaces of the equipment, excluding name and 
data plates, tags and machined mating surfaces, shall be given 
one (1) shop coat each of equipment manufacturer's standard rust 
inhibitive primer and standard finish paint that are compatible 
with the maximum operating conditions that 1flill be encountered. 

c. Nameplates, data pl ates, tags and machined mating surf aces sha 11 
be coated with a slushing compound. 

9. PREPARATION FOR SHIPMENT 

For shipment, each unit shall be completely drained of all liquid, then 
disassembled only to such extent as may be necessary to faci 1 itate field 
handling and to prevent damage during shipment. Each assembly or 
component shall be skidded, crated, boxed or atherNise protected against 
damage or loss during shipment, and to facilitate field handling. All 
openings shall be closed with temporary closures to prevent entry of dust, 
dirt or o'ther foreign matter. 

10. SPECIAL TOOLS ANO DEVICES 

One (1) complete set of new, unused special tools and devices requirea 
far operation and maintenance of equipment furnished under this 
Specification shaJl be furnished and deliver~d with the equipment, in a 
separate container clearly identified with the name of the equipment • 
The tools and devices shall be containerize<! far long term toolroom 
storage. 
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A. The Se1ler sha11 guarantee that the equipment furnished conforms to 
the requirements set forth and to the specifie,j Codes, Standards and 
Regulations, and that all specified tests have been satisfactorily 
comp 1 eted. 

8. In addition, ·..mere required, the Sia1ler sha11 offer all performance 
guarantees specified in Bid Data, Paragraph PERFORMANCE GUARANTEES. 

C. The foregoing shall not be construe,j in any 11'ay to limit or negate 
any other standard guarantee or portion thereof which may provide a 
more comprehensive guarantee than those required by this 
Specification. 
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l. GENERAL 

A. Each pump and its accessories shall be in accordance '"ith Engineering 
Standard No. JD40.4.14-l and the Equipment Specification to 1i'lhich 
this Specification is attached, and '"ith the requirements of this 
Soecificati on. 

8. The equipment to be furnished hereunder shall consist of the pump 
manufacturer's standard design and first line quality which meet or 
exceed the requirements of this Specification. The equipment shall 
be in accordance with the "Hydraulic Institute Standards" as 
specified in the Equipment Specification. Materials shall be in 
accordance '"ith ASTM requirements, be new and of first quality, and 
shall be free of all defects which would affect performance or 
service life of the equipment, or which would cause unsightly or 
unworkman 1 ik e appearance. 

C. If there is a conflict between any of the requirements of this 
Specification and the requirements of the Williams-Steiger 
Occupational Safety and Health Act of 197b, Part 1910, "Occupational 
Safety and Health Standards," as amended, and/or any other applicable 
statute, ordinance or code, then the requirement '"hich is most 
stringent or has governing jurisdiction shall apply. Seller will not 
be liable for factors over which he has no control, e.g., 
installation, operation and maintenance. 

2. PUMP REQUIREMENTS 

A. Each pump shall be of the rotary type giving a positive displacement. 

8. Casing 

Casings for rotary pumps handling fuel oil, lubricating oil or other 
hydrocarbons shall be cast steel. Cast or ductile iron will not be 
permitted. 

C. Connections 

D. 

Suction and discharge connections shall be ANSI 816.5 flanged or 
screwed in accordance with the attached Engineering Standard No. 
JD40.4.14-l. 

8aseolates 

COTffllon baseplates shall be provided to accept each complete pump, 
coupling, coupling guard and driver. The Seller shall factory align 
the equipment on the baseplate '"'hen he supplies the driver to 
facilitate realignment in the field. If the driver is not provided 
by the Seller under the Equipment Specification, the Buyer will 
provide Seller with certified driver drawing to enable the Seiler to 
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design the baseplate, and the Seller shall provide the Buyer with all 
necessary instructions, bolts, dowels, fill plates and shims, for 
jobsite alignment. Baseplates shall be extra heavy cast iron or 
welded structural steel and equipped with drip lips. 

E. Safetv Relief Valves 

Each pump shall be furnished with an integral or separate safety 
relief valve '"'ith pressure setting as recomnended by the Seller but 
not to exceed system design pressure. 

3. ELECTRIC MOTORS ('tJhere Specified) 

Unless specified other..,ise in the Equipment Specification, pump motor 
drivers shall be horizontal type in accordance with the attached Electric 
Motor Specification. Each rr.otor shall be sized to drive the pump at its 
relief valve setting at maximum viscosity specified in the Engineering 
Standard No. JD40.4.14-l. 

4. COUPLINGS (Where Specified) 

Each pump unit shall be provided with a coupling sized and designed for 
the full driver rating and capable of withstanding starting and overload 
torques. Each coupling half sha 11 be factory fitted and keyed to its 
shaft. In the instance of Buyer-supplied drivers, the Seller shall ship 
the driver half coup1ing to the driver manufacturer who will be 
respons~ble for boring, fitting and mounting the coupling half. All 
couplings shall be provided with coupling guards designed to meet the 
intent of OSHA. 

5. STUF~ING BOXES OR MECHANICAL SEALS 

Stuffing boxes or mechanical seals shall be provided as specified in 
Engineering Standard No. JD40.4.l4-l and shall be subjected to suction 
pressure only. Boxes or seals shall be capable of operation under the 
specified service. 

6. NAME?LATES 

Each pump and its driver shall have a rust resistant metal nameplate with 
all pertinent infonnation clearly inscribed thereon. Each nameplate shall 
be permanently attached in a conspicuous place on its piece of equipment. 

7. TESTS 

A. Where shop testing is specified, the tests shall be in accordance 
'llith the "Hydraulic Institute Stnadards" as specified in the 
Equipment Specification. If witness tests are specified, the Seller 
shall give the Buyer at least two (2) weeks notice of such tests. 
Certified test curves and certified test reports shall be submitted 
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8. 

9. 

for approval, prior to shipment, in accordance with specified 
documentation requirements. 

3. Where no shop testing is specified, certified performance curves 
shall be submitted in accordance •.-1ith specified documentation 
requirements. 

C. Following installation of the pumps, the 3uyer may conduct 
preliminary operational tests to determine that the equipment meets 
the specified operational requirements. Should these tests indicate 
that tha equipment does not meet the specified performance 
requirements, the cost of necessary corrective measures and 
subsequent substantiating tests shall be borne by the Seller. Field 
tests 'Ni 11 be made at the expense of the Buyer except that the Se 11 er 
may, at his own expense, furnish qualified technicians to witness 
such tests. 

NOISE E~HSS ION 

The Buyer is obligated to comply '"'ith the laws of the state where the 
equipment is installed and the Federal Government as to permis~ible noise 
exposures to personnel within the plant boundaries. Accordingly, certain 
noise emission data is requested from the Se 11 er in the Equipment 
Specification Sid Data Section for each pertinent piece of equipment 
furnished by the Seller. 

FINISHING ANO PAINTING 

A. Genera 1 

All equipment surfaces shall be cleaned and all surfaces requ1r1ng 
painting shall be painted by the pump manufacturer before shipment. 

8. Cleaning and Closures 

All internal and external surfaces of equipment shall be cleaned of 
all mill scale, loose metal particles, weld spatter, slag, dirt, 
grease, oil and other foreign matter. All burrs and flashing shall 
be removed and all sharp edges shall be eased. Following cleaning, 
all openings shall be sealed against entry of paint, water, dirt and 

, debris during painting, shipment and field handling. 

C. 

> 

-
Paintino 

a. Unless specified otherwise in the Equipment Specification, 
painting of electric motors shall be in accordance with the 
attached Electric Motor Specification. 

b. Unless other,lise specified in the Equipment Specification, all 
exposed surfaces of the equipment, excluding name and data 
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plates, tags, and machined mating surfaces, shall be given one 
(1) shop coat each of equipment manufacturer• s standard rust 
inhibitive primer and standard finish paint that are compatible 

11'ith the maximum operating cond i ti ans that wi 11 be encountered. 

c. Nameplates, data plates, tags and machined mating surfaces shall 
be coated with a slushing compound. 

10. PREPARATION FOR SHIPMENT 

For shipment, each unit shall be completely drained of all liquid, then 
disassembled only to such extent as may be necessary to facilitate field 
handling and to prevent damage during shipment. Each assembly or 
component shall be skidded, crated, boxed or other1'ise protected against 
damage or loss during shipment, and to facilitate field handling. All 
openings sha11 be sealed with temporary closures to prevent entry of dust, 
dirt or other foreign matter. 

11. SPECIAL TOOLS ANO DEVICES 

One (1) complete set of new, unused special tools and devices required for 
operation and maintenance of the equipment furnished under this 
Specification shall be furnished and delivered with the equipment, in a 
separate container clearly identified with the name of the equipment. The 
tools and devices shall be containerized for long term toolroom storage. 

12. GUARANTEES 

A. The Seller shall guarantee that the equipment furnished conforms to 
the requirements set forth and to the specified Codes, Standards and 
Regulations, and that all specified tests have been satisfactorily 
completed. 

B. In addition, the Seller shall offer all performance guarantees 
specified in Bid Data, Paragraph PERFORMANCE GUARANTEES. 

C. The foregoing shall not be construed in any '"ay to limit or negate 
any other standan::I guarantee or portion thereof which may provide a 
more comprehensive guarantee than those required by this 
Specification. 
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S?~~IF!CAT!ON 
rdR 

?AINT!~IG ANO FINISHING 
HVAC c.OU i?ME;'l I 

l 

rne information c:Jntained herein c~nsists of the requir':Tla~~s for Painting 
and Finishing HI/AC Eauic:me!1t. 

2. CODES ANO S7.~NO.AROS 

Steel St'l"'uctures P:intino Council 

SS?C•SP6 63, Sur-face Preparation Spe,:ification No. 6, Ccmmercial 31ast 
Cleaning. 

3. CODES ANO STANDARDS 

A. A11 f:!"'1"'0us ~uicne!1t hrnished 1.mder t!'le mclicaole Soecificaticn 
shall be suitatJlv cleane-::i and coat~ :::v :::-:e manufactur:r 1Jnless 
spe-: if i e-d othe!'"',/i sa ( -:xc 1 ud i ng na:ne and cat a o 1 ates, tags ~'ld 
:nac.-,·ined mating surf.aces). Gener! 1 ly, t~e ilanuf acturer' s s-:.!fldar-:= 
c 1 ~an i ng PMCedures and co at i ng s yst:.'TI ·.~ i : 1 je ac:eot.1b i e, subj e-:: to 
Engineer's aocrovai. 7his aooroval •,ii11 je ~asad an :valuation of 
details submitted by :~e manufactur~r in t~e 3id Data. 

~- Canplete datails of methods and orocedur~s must be sutmitted. The 
intent of the sur-face oreoaration is to ciean all surfaces fr~2 of 
mill scale, loosa iletal, ;Held spatter, slag, air-:, greasa, oil and 
other foreign matt.:!", -:'Jui'lalent to S:S?C-5?5 53. The method(s) 1Jsed 
shall be acorooriats fer the surfacss and coatings used. rcllowing 
c1eaning, all ooenings shall be suitaoiy sealed against :ntry of 
paint, watar, dirt and cebris during ~ainting, shipnent and field 
storage and ,andling. 

4. PAINTING (Prime and Finish) 

A. Unless othe!'"'"'isa spe,:ified, the manufactur~r•s ~rime and finish coats 
·11111 be ac::sot.1i:lle. i='cr aooroval, technical data ,Jn ~oth ~r-ime and 
finish coats .;iust be s..icmittad •,inicr, incluce ,ilanuf:ct:..r~r, cene!"ic 
type, method of aooiication, method of c~r: and dry fi1m thic~r.ess. 

3. P~rformance data on t~e coating syst:!!1 shall ::ie orcvided which 
indicatss its ability to •,iithstand the conditions of exqosur-e, 
including ocerating tamcerature; ccmoatibility ·,iith othe!" generic 
types of coatings; and gene!"al ras istance to ',ieathering, ciie.rnical and 
~oistur~ exoosure. 

JCl0.80 
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C. Un 1 ess othe!"'.~ i sa spec n·, e,;1, the finish co 1 or ·11 i 11 be the 
manufactur~r•s standard. 

Page 

2 

0. Name~1atas and other uncoatad farrous surfaces shall be coatad ·11ith l 
suitable slushing c:mpound. 

JCl0.30 
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SID DATA 

,~AME OF a roo a 

Bidder shall fill in all spacss of the foliowing Sid Data. 

1. SURFACE: ?~E?.o.RAT!ON: 

(Details of methods and :Jrocsdur~s) 

2. P~!ME COAT 

A. Manufacturer 

3. Gener it: type 

C. Method of aoi:i 1 i cation 

0. Method of cure 
,. 

Or:, film thi c!<ness, '1t i 1 s c. 

3. FTN!SH COAT( S) 

A. :"fanuf ac-:ursr 

3. Generic type 

C. ,..,ethod of ai:,ol ic:aticn 

IJ. N1..anber of coai:s 

c. Method of C'JrS 

F. ~ry fi1m thickness, 11 i 1 S 

,. 
TOT.J.L SYS"i?1 -. 
Maximum te!Tlcel'"atur~ r~s i stance, OF 

Pa;e 

3 
F!NAL 

JCl0.30 



-

-

-

DIVISION USAGE i 
MMI ;, I pp I SH I Fl i SP i 

I I I I l 
APPROVALS 

,.._ Set. ____ _ 
s.ci. Suov. ____ _ 

Oiv. -------

S~sar:zaz .IT'J.o'OfGZ 
,11eo11,.01ua:, ~ 

ENGINEERING STANDARD 

RECOMMENt)l:0 SHEET M!:TA!.. GAUGES 
AND COr--lSTRUCTJO!~ · 

FOR R~CTANGULAR DUCT 

STANDARD NUMBER 

JC lD.15 .01. 1 

PAGE _1_ ()F ___L.._ 

ISSUED ~/l~/7!.i. 

REVISED 4/12/i8 

LOW PRESSURE-2" W.G. MAX.: Lo·w YEl.OCJTY-2000 F.P.M. MAX. 

Dimension 
oi 

Lon,;ut 
Side o-i 

Duct 

?laic "S" 
Slip (ill ' i 

!, 

_:::5- :-s-
----- i - ..... 

• Hemmed , 
I .. ~ .. Slip (Cl: 

! . ! 

AT JOINTS 

ir-': J ' " 
i L·-·· - I-nter.nediate 

M·•-·· t 1 :Rein.forcing 
Angle Slip ( H )' -::.:: ,:...'. ::-' 1 Ee t"'ween 

--i-;~~=·a• Joints 
S!nl Metal 

- ____,,', I]·_ 1 Ge11ges 

! Steel j Aluminum I _ -
I r-p I r

~s-1 ~ ~ I 

.... :~=-- I _-::5 - I 

Comp•nion 
An,;les (M) 

I
! I Pocket 
I Lod: (Kl 

I 
Reiniorcad i -::.:.::a.!.!- ! 

Sar Slip (El s.r Slip (GI i Alh,n,de 9u' ! 

I
I Siip :~ :r:~ I I 

I 
I 

Standing 
,Orin Slip (A), Seam (tj• 

A-8 
K 

i 1 22 c.02,, I .\.a 
I K 

J ~6-, 
1 --.;b=~ Angle Rein- ' 
1 · fcrcad 
I ~;;~- RFD i'Stanainq Sum j i Focke-: (L) _ (JI ! ...... , -------------

! - I 

/ 19"' (hru 30.. ! 
I I - ! 
!;1" tluu 42'" ! 22 I zo (.03:); K j E-G-iC. I - i - I 

[~; ___ 1_4_; .. _tluu __ ,4_•-~11
1
-,--2-2-~

1

' _z_o_c._u;_2_,~'1_K ____ !i,_E ____ 'i·I_G _____ ·1_~_-__ l ___ -,-I __ _ . - ! l!/zwx;_½ .. ~t,.~"' ! @ ,. c: 

,, .. thru 60'" I 20 I 18 (.040) I ~ I E I G I _ I _ I 3f-?} ½"~¼• 

., ....... I :o 
I
I :s (.040) ! - I - I G I H 1· J 

I I I I i [ I 

!8 L6 (.OH) ' 

I 
I tOvcr 96 .. 

. -;...:., 

H (height cfrn::-.sion )-<Jf :o 42'" = 1 • 
H (bcig!:.t dimc:-.sion)-1 • :o 96"= 11,;• 
n (h:i;;ht 6-:-.::-..:;;.;,n)-<J· ,: 96- =2 .... 

I - - IH 
I I L 

M 

J 

I - I -- Ir 
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01 v Is 1011 usAGE I Sfto~=~s .. IJ~,:r;cp;G!:' snr.oARD HuMsER i 
~M P ! PP\ SH Fi I SP! ,.,,:ououru d:;,;J JCI0.15,01 ,2 \ 
i--.... V ......... l :-:--'l'--...__ ..... 1---il _______ E_HG_I_M_E_ER_I_N_G _s_T_AN_D_A_Ro ______ -+ _______ ! 
'Jes.SecAf:;_q~:j->' j?AGE _J_!)F_/_ lj 

sect. sur;:;2/-k,\, .. ,L~ RECOMMENDED SHEC:T METAL GAUGES ANO 
Div,;////:~ CONSTRUCTION FOR ROUND DUCTS ISSUED i/22/i6 I 

REV I SEJ l 
RECOMMENDED CONSTRUCTION FOR ROUND SHEET METAL DUCT 

Low and High Pressure Systems (Except Industrial Exhaust Ducts) 

MATER I AL GAGE RECOMMENDED CONSTRUCTION ! DUCT 1--------------------------.----------------
DI MENS I ON STEEL 

( in. } 
I 

U.S. 
GAGE 

UP TO 8 2q. 

9 TO 2q. 22 

25 TO 36 20 

37 TO q.3 20 

q.9 T'P 72 I 18 

73 AHO UP i6 

ALUMIHUM 
B & S 
GAGE 

I 22 

20 

18 

18 

16 

I I q. 

REINFORCING 

I 1/q." XI 1/q." X 1/8" GIRTH AHGL.E RE
INFORCING SPA:.EO OH 8' CENTERS. 

I 1/q." X I 1/q." X 1/8" GIRTH ANGLE RE-

JOINTS AND S7AMS 

ROUND DUCT SECT10t!5 ARE I 
JOINED TOGETHER B~ WELDING. 
BY A COUPLING, OREY BELLING 
OUT ONE END OF ou,~. 

INFORCING SPACED OH 61 CENTERS. THE SEAMS OH ROUND DUCT MAY 
BE CONTINUOUS WELDED OR 

I I /2" X I I /2" X I /8" GIRTH ANGLE RE-
1 NFORC ING SPACED OH q.r CENTERS. 

GROOVED LOHalTUDI HAL SEAM, 

---------------------------------------
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PAGE ....l_ OF _L 

l I I I I I ENGINEERING STANDARD 
APPROVALS . -

iH. Sect. ____ _ · TY?: CAL OU C1 CC i\1 N:: Ci' l O t--:i S 
Set. Supv. ____ _ 

Olv. -------

.. 
Fi9. A- NHV£ .:LJP-E:id.s of ducts inscr,ed 

under c!eat. For narrow sides of du::ts 
chat are 18" or less. Drive slips that 
are 19" - 30" must be reinforced with 
l" x l" :c L 8" angle. 

NOT£ - A combination of drive slip A and 3.ny 
"S" siip 8, C, E, F, G, H completes 
the transverse joint. 

.Fiq. 8-Pl.J.IN "S" SLIP-Ends of duct~; in
serted inco open ends ,Qf "S". Use on · 
wide sides of small ducts. (l!se Drive 
Slip (.~) on narro\v sides.) · 

Fig. C-H£.lnt£D "S" SLIP -Similar to Plain 
"S" Slip (8) except ~vith edges hemmed 
to produce stiffness. 

,Fiq. £-BA.P. SLIP-Similar to Plain "S" Slip 
(8) except for standing edge which is 
formed co provide reinforcing. 

.. 
Fi9. F- AL T£R.VAT£ BAR SLIP (STA.ND/NG 

"S" SLIP) Same as Bar Slip (E) ex
cept standing leg 1s folded co three 
thickne.-sses for stiffness. 

Fig. G- RE!NFORC£D BAR SUP-Similar to 
Bar Slip (EJ e:c:-ept for the addition of 
a steel reinforcing bar inserted in the 
standing edge. 

Fiq.H-ANCLE SLIP-Same as Reinforced 
Bar SliF (G) except for the use of a 
reinforcing angle in place of the rein
forcing bar . .-\ngle m::iy bE' in::;'dc or 
fostencd to outs1u:? of slip. 

Fig. I - STAND INC SE.~ 1· - Ends of adjoining 
ducts are joinPl l:5 shown with button 
pund1 .. , ;.ix-inc,. centers .:.dded ::iiter 
a.sse:.ib i y. 

ISSUED 9/16/74 
REVISED 10/28/75 

Fig." J - ANGLE REINFORCED STANDING 
SEAM -Same as Standing Seam (I) ex
cept for reinforcement wi~h :l::gle, one 
leg of which 1s fastened to the duct 
and the other leg is secured to the 
standing edge of the seam. 

Fi9. K- POCKET LOCK -0iormally used on 
four sides of a duct. The pocket sec
tion is clip punched or "hickey" pun
ched to the duct near corners and then 
every si.:c inches; the other end is flang
ed outward cc join with second sheet 
and then hamrr.ered down. 

Fig. l - ANGLE RE!NP"ORCED POCKET LOCK 
- Sarne as Pocket Lock (K) wi:h added 
angle stiffener. 

. 
Fiq . .If- COMPANION AlvGLES-Angle frames 

are riveted, bolted or welded to duct 
ends and are then bolted together with 
gasket or caulking co prevent air leak
age. Recomm-ended for use where duct 
sections must be removed periodic:llly. 

Some of the above connections may be favored 
ovt!r others in certain parts of the 1.:ouncry, 1nd 

all of them are not listed in JCl0.15.01.l. Substitu
tions can be made for chose chat are listed ;,ro
vided the same quality of construction 1s main
tained. 

NOTE- .\rrows on JCI0.15.02 indicate pre:;;.rre,· 
ai'" now direction. 

-NOT£- '•'-{" on JCI0.15.02 indicates dirnv1sion 
a.!: specified in JCI0.15.01.1. 

----------------------------------------
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TYPICAL DUCT CONNECTIONS 

CROSS JOINTS 

,PAGEL oF__L_ 

ISSUED 9/16/74 

REVIScO 

H=HEIGHT REFERRED TO IN DIMENSIONS 

(A) 
ORIVE SLIP 

fi,l"¢ == 
AIR FLOW -------(E) 
BAR SL! P 

AIR FLOW ------•-(H) 
ANGLE SLIP 

/.lR FLOW 

( I<) 
POCKET LOCX 

• 

F 

AIR FLOW 

( 8) 
PLAIN •s• SLIP 

AIR FLOW 

( F) 
ALTERNATE BAR SLIP 

(STANO ING •s• SL.JP) 

( 1 ) 
STAN 01 NG SEAM 

r ' ' ct:, ' 1' c;; 
I 

AIR FLOW 

( L) 
ANGLE REINr'ORC::.:: 

POCY. ET LOC:< 

r 

AIR FLOW 

(C) 
HEMMED •s 11 SLIP 

"'!='."'. --~~.._. 
~c·-.... ;.;,,, 

Alfl FLOW 

(G) 
REINFORCED 

9AR SLIP (CLEAT) 

(J) 
ANGLE R El N FORC ;:c 

STANDING SEAM 

(M) 
cm.~P~i: IO ~I ~NG:..~: 

(C~ULl< OR Gt.Si-.!ii 

(NOT TO SCALE) 
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Jc 1n.1s.r13 
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I I I i I i ENGINEERING STANDARD 

APPROVALS j 
.>es. Set. ____ _ 
Sect. SYov. ____ _ 

Oi·,. -------

Longitudinal seams whicn run hori

zontally on the duct sections are im

portant because these lock.s must hold 

the duct pieces sec!.l:el y and tightly

should not leak under pressure - and 

should be readily and swiftly ,)UC to

ge~her on the job or in the shop. 
... 

' -- -' 

Fiq . . V - The commonest t-ype of longitudinal 
seam 1s the Pittsburgh lock. Origi

nally formed in the brake or press 
brake, today roll forming machines are 

used to form the pocket in one piece 
and the flange in the ether piece. After 
one piece i.s inserted in the pocket the 
"tail" 1s hammered over to close the 
lock. 

Fiq. (l - The Acme lock originally called a 
"lock grooved seam" ·,vas populM be

cause it provided snug nesting and a 

smooth exterior surface. Today this 

lock is used to join two flat sheet for 
increased width. 

Fiq. i - Standing seams or double standing 
seams are used mostly on the inside of 
ducts and for certain sizes of ducts 

where their use leads to economical 
sheet cutting. 

PAGE _l,_ OF -1_ 

ISSUED 9/16/7t. 

REVISED 

Fiq. : - The ''Button Punch Snap Lock" 1s a 
recent inovation. Originally the "con

tinuous" snap loci< was used on light 

gauge stove and furnace pipe to per

mit shipping nested. The pipe section 
was then "sr . .apped" together. 

The "button punch" spaces the "but

tons" on approximate! y two inch cen

ters along the flange to be inserted in 

the P?Cket. The continuous sharp fold 
on the pocket permits the buttoned 
flange to be "snapped" into the poc

ket. Detail 1. 

The dimensions of the pocket and the 

flange are critical in high pressures. 
The pocket and the n .. nge must be 

formed in a machine suited to ~b 
gauge of metal being formed. If this 

is not adhered to, the pocket will be 

"loose" and stiffness ana air tight

ness will be lessened. 

NOT~ - S~!AC:'iA has conduc:ed a lengthy test

ing program on high pres sure duct con

struction. Attention was paid to the 

button punch snap lock. An official 
test report on button punch snap lock 
is included in thi..s mar.ual. 

NOT~-· - Snap lock not recommended for a,lu-

----------------------------------------~ 
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STANDARD NUMBER 

JC 10 . 15 . () 3 

PAGE _2_ OF _L ' 
)ff. Sect. ___ _ 

Sec1. 5',gv. ___ _ LONGITUDINAL S~AMS 
Oiv,-----

Fl G. 
11

N11 

PITTSBURGH LOCl< 

Fl G. 
11
0 11 

ACME LOCK-GROOVED SEAM 

JL 
Fl G. ''T" 

COUBLr. ~:'.:AM 

ISSUED ? / 16 /7 4 

REVISED 

, 

FIG. 11 2 11 

~TTON PUNCH SNAP LOCK 

APPROXIMATELY 2• SPACING 
BETWEEN • a UTTO N s" 

DETAIL NO. I 

MALE PIECE-SNAP LOCK 
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I I I I I I ENGINEERING STANDARD JC 10.-15 .o.:.. 
APPROVALS 

PAGE_ ~ OF _L_ Oes. Sect. ____ _ 

Sect. 5'.lpv, ____ _ ~!.BO\iiS 
Oiv. 

l 

FIG. A- SM ALL ELBO'.!' CONSTRUCTION 
All elbows ai"( construc:ed with Pitts
burgh Locks en all comers, with the 

· lock placed on the sides and the top 
and bottom flanged to fit the lock. Tne 
gauge of metal and Ule end joiuts are 
the same as recommended in duct 
construction JC10.15.01.1. 

F'!G. 8 - STANDARD RADIUS ELBOW P.=l! 
To eliminate air turbuiance and un
necessary static :oressure loss, the 
radius of the thtoat should be equal to 
the width of the elbow. 

FlG. C-LARGE ELBOW CONSTRUCTION 
Pittsburgh Locks used on all corners. 
The gauge of metal and end joints are 
as specified in due: construction Table 
i. When end joints other than the Stand
ing Seam are used, angles as speci
fied for duct size in 1c1q.1s.01.1, are in-' 

ISSUED 9 / 16 /7 !. 
REVISED 10/28/75 

stalled for reinforcing. When Standing 
Seam constr-Jct:on 1s used, the job.ts 
are spaced so t.~at the Standing Sea.-ns 
will reinforce the sides. Standing 
Seams shouid be riveted. 

FIG. D- SHORT RADIUS ELBOW - /Z LESS 
THAN W 

/ 

When space will not a!!ow the use of 
a standard radius elbow, a shore radius 
elbow of construction shown is rec
ommended. 
A vane is ?laced in the elbow, spacerl 
according to the formula on drawing. 
The vane spacing (S) and the length of 
vane section (L), are equal to 1/3 of 
the due: width. Vane is made of same 
gauge of metal as elbow and is riveted 
or spot welded securely to duct sides 
to prevent vibration. Ends shouid be 
hemmed for stiffening. 

i 
I 

I 
I 
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:_ PITTSBURGH LOCK __ 
ON ALL CORNERS 

~G~-.,.,..,_,.,,.. -:'::)~.-.-.co 
W&.l.t:S.;"~~ .:,;.;.~ •~~\!J;~ i:;~ 

INCOAPOU,rtD d 
ENGINEERING STANDARD 

ELBOWS 1 

7 
R=W 

I STANDARD NUMB~R 

jC 10.15.('lt. 

PAGE-1_ OF_L_ 

ISSUED 9 /16/7t. 

REVISED 

/. 
I 

SMALL ELBOW CONSTRUCTION 

SEE DUCT CONSTRUCTION 

DETAILS FOR CONNECTIONS 

FIG. 8 

STANDARD RADIUS ELBOW 

STANDING S:'.AMS OR 
ANGLE RE:NFORC!NG · 

__ .__ __ _ 
Lw_j 

FIG. C 
LARGE ELBOW C0,· 1STRUCTION 
REQUIR!NG MULTIPLE SHEETS 

PITTSBURGH LOCK 
ON All CORNERS 

I I 
I 

./HEM J ___ --...... __ 
R ~L~ 

-~ 
~ w_J 

. 

t R=S LESS THAN 'I✓ 
AIR FLOW S= L= ! W 

FIG. D 

S HOR T RA DI U S E L 8 C \'/ 
_, . 
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Oiv.------

FIG. A- INDICATES TH£ POSIT!O,V AND 

SPACING OF SINGLE TYPE V.-WES 

IN .-1 90 DEGREE ELBOW. 
The width of the vanes, parallel with 

the air flow, should be main ta; ned as 

shown to insure an even air flow :hru 
the turn without causing turbulence. 

. Detail 1 - Indicates the radius and width of each 
vane when spaced as shown in Fig. A. 

Detail 2 - Indicates a section of the runner that 
holds the vanes in place. The runner 
is riveted, spot welded or metal screw
ed to the duct sides. 

The runners (Details 2 and 5) are a,;ail

able from several manufacturers or may 
be made by the contractor. 

FIG. 8 - INDICATES 7"HE POSITION AND 

SPACING OF DOUBLE VANES IN A 
90 DEGREE ELBOW V.4NES, SIZES 

UP TO 36 in. IN WIDTH. 

In ducts of greater dimension two vanes 
of equal- length should be installed. 
Intermediate ru:1ner should be securely 
fastened together (rivet, etc.) to assure 
rigidity. 

STANDARD NUMBER I 
Jr. 10 .1s. ns 1 

i 

PAGE__:_ OF -1._ i 

ISSUED 9/16/ii 

REVISED 

The width of the vanes, parallel with 

the air flow, should be maintained. 

Detaii 3 - Indicates the radius and wid::.h of 
both pieces of a small double vane and 
method of assembly of individual vane. 

AL TERN ATE METHOD OF CONSTRUCTION 

FTG. C - INDICAT~S THE POSITION AND 

SPACING OF DOUBLE Vd.NES IN A 

90 DEGREE ELBOW. 

The width of the vanes should b~ 
maintained as before mentioned. 

Detail 4 - Indicates the radius and width of both 
pieces of a large double vane and 
method of assembiy. 

Detail 5 -Indicates the shape and size of the 
runner that holds the large vanes in 
place. \The runner is · riveted, spot 

welded or metal screwed to the duct 
sides. 

All vanes and runners are made of the 
same gauges of metal :is are. us~d for 
ducts and elbows. 
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STANDARD NU~1:8ER $i1~~~0:-~a'7oo\~~ DIVISION USAGE I 
,. -~ •'WC..:. ~~d ~Id ~ ... MMJ ? l ?!' l SH I Fl : SP I IMCOAPOAloHD .....,;, 

jC 1(1.15,05 ENGINEERING STANDARD J I J 1 I I 
2 OF-1._ PAGE APPROVALS I 

-->•• Sect. l 

D~TAI LS VANED E LB O\,V 
9/16/i4 ISSUED 

SecL Sugv. 

Oiv. 

t 
,· -+ ~2-i 

--',----
FIG. A 

SINGLE VANE ELB0 1N 

FIG. 8 

.. - . -

90° 

OETAI L I 

SINGLE VANE 

2
11 

R. 

DETAIL 3 
SMALL DOUBLE VANE 

SQUARE ELBOW Sr/ALL DOUBLE VANE 

....__,__ __ --:;,--- --
ALTER N A 7 E F-1 G . C, 

LARGE DOUB~~ VA~~ 
SQUARE ELBOW 

REVISED 

1'" -
4-i 2 

I I 

-•· 

ALTERNATE DETAIL 4 

·LARGE DOUBLE VANE 

I 
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Div. -------

FTG • .4- Indicates cor .3truction of an equal 
Taper with en,: joints on the top and 
bottom. Tnis ,s one of the methocis 
recommended m Table 1. The end 
joints on the sides should be in accor
dance withJCIJ.15.01.J. Pocket Locks 
(K) are used on all sides. 

The longitudinal joints of Tapers i!l"e 
:r.ade with Pittsburgh Locks (~) or 
button punch snap locks (Z) on all 
comers. 

Metal gauge and reinforc:in; to be 
as shown in JCI0.15.01.1. 

· FTG. B - When a Taper is used in a "diverging" 
air flow and the duct size increased, 
the sides are to be pitched to a maxi
mum of 20 degrees to prevent turbu
lence or an additional increase of 
static pressure. 

PAGE_l OF~ 

ISSUED 9 / 16 /7 4 
REVISED 10/28/75 

no. C - When a Taper is used in a "contract
ing" cir flow and the duct size is de
creasing, the sides should be pitched 
to a maximum of 30 degrees to prevent 
turbulence or an additional increase oi 
static pressure. 

FTG. D- Indicates an Offset to avoid an ob
struction where space limi tacion will 
not allow a full radius turn. Square 
elbows with turning vanes as described 
on JCI 0.15.05 should be installed to 
eliminate turbulence and to keep the 
static pressure increase as low as 
possible. 

F!G. £- Indicates an Offset to change direction 
of the duct either horizontally or ver
tically. The minimum radius of the 
Off set turn is to be equal to che duct 
width as shown. 
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PAGE_-_ OF_ 0-n. Sect. ___ _ 
Sect. Suov. ___ _ TAPERS - OFFSETS 
Div,------

PITTSBURG/- LOCK (N) 1 

. -. . . 
20° MAX. ON \ ....----
DIVERGING FLO~ 

AIR FLOW 
j 

~--
FiG.

118 11 

FIG "o" 

FIG.
11
A11 

TAPER 

ISSUED 9 / 16 /7 t. 
REVISED 

ZEE DUCT 
CONSTRUCTION 
DETAILS FOR 
CONNECTIONS 

BUTTON PUNCH 
SNAP LOCK (Z) 

"'--AIR FLOW 

----~30° MAX. ON 
CONTRACT! NG 
Fl..OV/ 

FIG. "c" 

FULL RADIUS 
WHERE POSSIE='"'":

(R:W) 

FIG. 11 E" 
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APPROVALS 

Des. s«:t. -----
Sact. Suc,v. ____ _ 

Civ. -------

Sftcaair:ms-Iili~~e;r 
INCOAPOAATHI ~ 

ENGiNEERING STANDARD 

REGISTER 2, GR! LLE C~)Nt.:ECTIQNS 

FrG. A-Shows a grille installed i,:-, the side of 

a duct. A short tee. is di 11.. :i locked in

to the duce with the end flanged to re

ceive the grille. 

An "air extractor" is shown, by ·...-hich 

even distribution of air over the grille 

area is achieved. 

• FIG. 8-Snows a register installed ,-.-ith the Tee 

extended for installation at" a multiple 

blade type of volume d:1!!:pcr for .iir 

adjustment. The air extractor may be in 

a fixed position to supply even distri

bution of air over grille area. 

Note: The method of fastening the grille to the 

terminous of the duct shall be in acco,.. -

dance with the manufacturers :ecommend:i-

tions. 

NOTE - Same detail appiies to ceil.ir..g diffus~rs. 

STANDARD NUMSEC\ \ 

JC 10.15.02 

PAGEi_ OF--1._ 

ISSUED 9 / 16 Ii t... 
REVISED 

I 
! 

---------------------------------------...,j 
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Des. Sect.----
Sect. S.,.l)V. ___ _ 

Div.-----

,,, -------;;;; 

AIR 
f'LOW 

DUCT 

Al R EXTRACTOR 

FIG. A 

STANDARD NUMSER 

JC 10.15.08 

PAGE-L.. OF ...2_ 

REGISTER 8 GRILLE. .. - . , 

CONNECTlC~IS 

·:~::.-~: 
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ADJUSTABLE 
DAMPER 

r 

ISSUED 9/16/74 

REVISED 

AIR 
FLOW 

__ .,,..,,. 

DUCT 

· SUPPLY 

REGISTER 
AIR 

EXTRACTOR 

FIG. 8 

NOTE: 
REGISTER CONT~INS /C'LUME 
CONT~OL .i.l.T GR:LLE. GRILt..S 
HAS NO VOLUME CONTROL. 
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JC 10 .15. 09 
APPROVALS PAGE....l_ OF_:!.._ 

Des. S«:t. 

S«:t. Sup,,. 
lha.TIPl.J:: FAN UNIT D1~CHARC1:: Co:-;;s;1::cT10Ns 

Div~ 

NOT! I 

t 1 •6: 11:C!Tt~MIN!D FROM CHAIIT S, VANE SPACING 

A •lyl TO ZyS 

I • I.ONGE$~ 0IMt. • .S•<JN OF OUT\.!T Ol'!NING 

;',;OTES: 
I. Tr.1nsiorma1ions t•~ ,,:pply duct h:1\"e maximum slope nf 

1• in;~. 

:?. Square ell""'' with double thickness ,·:i.ncs m:i.y i.,e 

sul,S1i1111cd. 

ISSUED 9 / ... 6 /7 4 

REVISED 

3. Do n ·, i11s1:ill clucu so t!1.u the Jir flow is counter ·, 
fan ro,:: fr,n. If ncce5.sarv, mrn fon section. 

~- Tr:ins: rm:i11ons Jnd uniu sh:i.il i.,e Jtlcquaccly St:1' 

ponc:d su no weight is on 1hc: f?cxihlc fan con11cn1on. 
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I I I I I ENGINEERING STANDARD Jr. 10.15,1~ I 
APPROVALS l 

-u. Soi:t. _____ j 
Sect. Sugy. ____ _ 

Div. -------

Flexible connections should be installed be
tween a fan unit and metal ducts or casings 
to prever:t transfer of fan or motor vibr.1tion. 

Fle:--jble materials must be in folds (not drawn 
tirht). 

If canvas is used, it should not be painted. 

The following is quoted from Standard No. 90.A 
of the ;'liational Fire Protection Association. 

Pa.,.. 1J 3 (b) Vibration connectors 10 duct sys
tems, other than as cove,red by 
paragraph 113 (c), shall be made of 
woven asbestos or approved t1ame 
proofed fabric or shall consist of 
sleeve joints with packing of rope 
asbestos or other approved non• 
combustible material. 
Vibration connectors of fabric shall 
not e::cceed 10 inches m length. 

FTC. A - An elevation of a fan unit showing a 
flexible connection at fan discharge, 
also collar and ne.:able connection to 
fan inlet. To avoid turbulance and air 
pulsation the t~idth of the duct leading 
to the fan inL:t should be eq-Jal or 
wider than the fan wheel diameter. 

FIG. 8 - A side view oi fan showing the posi• 
tion an.! ~c:J.,ion of the fan in relation 
to the duct elbow above. The rise of 
duct should be equal to or greater than 
the fan wheel diameter. 

Detail 1-Flexible m::it-''.":d installed between 
sections of !'I.:• r.d duct using draw 
bands for faste1i wg same to duct. The 
s::ime det::iil aoplies at fan int::ike coilar. 

PAGE_L_ OF.2__ 

ISSUED 9 / 16 /7 t.. 
REVISED 

Detail : - fndicaces me~hcd of clamping the 
draw band on round ducts, drawing 
band tight with bolt. 

Detail 3 -A f1e:cible connector on a rectangular 
duct, indicating method of locking the 
fabric to the metal duct. 

Vote: Fle::cible connections with metal 
collars are available from several 
rnanuf acturers. 

--------------------------------------------
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APPROVALS PAGE_l__ OF__l__ 
Des. Set.---
Set. Suov----- f-"LEXIBLE DUCT CO~JNECTIONS 
Oiv. ------

ISSUED 9/16/7t. 

REVISED 10/2S/75 

W= FAN Vi/i-!EEL DIA.MIN. l 

FLEXIBLE: 
CONNECTIONS-L 

MOTOR I 
a DRIVES , 

FAN 

B-
FIG. A 

ACCESS 
DOOR 

I 

FIG. B 

-r 
I 

RISE=FAN 
WHEEL DIA. 

MIN. 

RECOMMENDED FAN CONNECTIONS 

I 
I 

I i 

FLEXIBLE MATERl~L 
ROUND DUCT 

DETAIL 

DRAW BAND 
- FLEXIBLE MATE:RIAL 

DRAW BAND DETAIL 

DETAIL 2 
, .. 3 IN. MAX. ·I 

,__ ___ __,;;G_. -- w - r=,__p _____ _,, 

DUCT 

DETAIL 3 c=l \.:;) 
.._ ____________ __,;;_;;;., 
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INCORPOAAHO .;_;., 

IX I I IX i X I ENGINEERING STANDARD Jc 1n.1s.,1,2 

AP?ROI/ALS 

Oes. s«:t. ----
s«:t. S..,p,,,. ----- ACCESS COORS la-.: DUC7S 

Oiv. -------

FIG. A-On hinged or unhinged doors, too small 

to walk through, sash locks, operable_ 

from outside only, are permissable. 

Construction of door and frame as 

shown. 

FIG. 8 - Det~il of an insulated door showing 

how the gasket seal is locked into the 

door construction. Frame is made with 

hinges and fasteners as shown in 

. Figure A. 

FTG. C- Elevation of reach-thru door with 

hinges and sash locks. Door construct-

. ed as 1n Fig. A. 

FTG. 0-Elevation of s:nall door without hinrres 
'Q ' 

showing latch locations. 

Fiq. £ - Shows a sliding type door wi,h rhe 

track riveted or spot welded to duct 

side. Section A-A shows how the track 

is offset to receive the door. 

Fi9. F - Shows a sliding type door with standing 

edge type track. Section 8-B shows 

track tee lock,-d to duct with door slid

ing in standing edge. 

Fir;. G - In this access door the frame is clinch 

locked or tee loc!,ed to the duct side 

with the outer edge flanged inward to 

receive the dco:-. The pan type door is 

fastened to th:;: flange with beilts and 

wing nuts, met~· screws, or sash locks. 

If bolts are ... -< ed, the bo It shou l cl be 

welded to the r.:inge. A gasket is used 

to make the door air tight. 

ISSUED q/1r:./7t.i. 

REVISED 2/17/76 

Fiq. H - This type of door may be insulated or 

uninsulated. T:1e frame is clinch' locked 

to the duct side with the outer edge 

flanged outward, hemmed back for rein.

forcing and wide enough to receive the 

the hinges and latches. The hinges and 

sash locks are il'lstalled with spacers 

on the duct side, bolted or riveted to 

duct and door. The door is fo..ned a..d 
lock~d together as shown with :he oute:

flange lap?ed over the frame flang!::. 
The g~sket is applied to either fr3me or 

door with adhesive. Sash locks are 

used to t1gnten the door on the gasket. 

When requi:,ed, insulation is installed 

in the door. When insulation is in-

stalled on the outside of the duct, the 

flange depth should be equal to the 

thickness of the insulation. 
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JC 10 .15 .12 

"? ~ PAGE~-. OF -L._ 
0eL S«:t. ----
Sect. $4.ipv. ___ _ _A_CCESS DOORS IN DUC_T$_ 
Div.------

DOOR FRAME 

SASH LOCI< FOR REACH
TH RU DOOR 

FIG. C 
STANDARD REACH-THRU DOOR 

TRACK ?Lr: 
I ---
SECTION 8-8 

_J 
FIG. 8 

ISSUED 9/ln/76. 
REVISED 2/li /76 

RIV ET OR 5POT 
TRACK TO JUCT 

FIG. D 

FIG. E 

CACK 

c;;:::_OUCT 
SECTION A-A 

Fl G. F 

Sll D: NG DOORS 

·-...,,.. 

I --------------------



DIVISION USAGE 5fte~z~z .. J3.c9"er: STANDARD NUi',18::?. I 
MMj r PP Is;; i ~1 i S? I ,wcoooRuo ~ jl 

I I I. ENGINEERING STANDARD JC 1n.1s .12 
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APPROVALS 
Des. Sect. ___ _ 

Sect. Supv. ___ _ ACCESS DOORS IN DUCTS 
Div.-----

DUCT rlr-
1

------NOMINAL SIZE 

oooR---i~ 
GASKETJ~®=::&;;s~u-.:----......,,,;;G~~-,--J-["9= . 

BOLT 8 WING NUT, HANDLE 

---TACK WELD BOLT 

SASH LOCK OR 

METAL SCREWS.--..... 

Fl G. G 

---- ---'· - ·-

DUCT 

FIG. H 

PAGE_J __ OF __J_ 

ISSUED 0 /l~/7L 

REVISED 2/17/76 

l 
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OM. Sect.-----
Sect. SYpv. ____ _ 
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HANGEr..5 fQ.~ DUCTS 

I Si"ANOARD NU1.1SE.9 i 
I JC 10. 15. 15 

PAGE. 1 
_ OF _7 _ 

ISSUED 9 / 16 /7 4 

REVISED 2/17 /76 

STRAP HANGERS The strap hanger is then metal attached, to the 
duct as illustrated on Page 4 

TRAPEZE HA,"iGZRS 

· The strap hanger is m ,cal sc:-ewed to the duct 
sides. The size of srr •P and spacing will vary 
with the duct size. (SE:1:: Table below.) 

The strap hanger is f d.stened to the supportiog 
member by clamps, an..:tior bolts. metal screws, 
bolted or nailed. 

Trapeze type hangers are recommended for the 
larger ducts. The supporting shelf, or trape:ze, 
may be attached to the Sui)porting rods, straps, 
or angles by welding, bolting or push nuts as 
illustr:ued on page 4 

Note: If other mate,ial Ln addition to the duct 
work is to be suported, increase the rec
ommer,ded hang,:!r -si z.es to support the 
additional weight. 

RECmt~IE:"lDED HANGER SIZES FOR RECTA;;GtJLAR ouct - ··--Longest Trapeze 
Dimension Round Strap Shelf Maximum 

of Duct Hangers Hangers Angles Spacing 

Up Thru 18" 8 Ga. Wire l II x 16 Ga. l" x l II x 1/8" 10 I 0" 

19" Thru 30" 8 Ga. \Vire l" :c 16 Ga. l II x l" x 1;8" 10 I 0" 

31" Thru 42" 1/4" Rod l II x 16 Ga. 1% '.' x 1% 11 x 1/8 11 10 I 0" . 
43 11 Thru 60 11 3/8" Rod l II x: 16 Ga. l½ 11 x l½ 11 x: 1/8" 10 I 

61" Thru 84' 3/8 11 Rod l½ 11 x: 16 Ga. 2" X 2" X 1/8" 8 I 

85 11 Tnru 96' 3/8" Rod U~ 11 x 16 Ga. 2" :(; 2'' X: 3/16 II 8' 

Over 97" 3/8" Rod 2" X 2'' X: 1/4" 8' 

RECOMME~DED HANGER SIZES r:-oR ROUND DUCT 

Cuct nound Scrao Maximum Number of 
Diameter Hangers Hangers Spacing Hangers 

Up Thru 18' 8 Ga. \Vire l" x 16 Ga. 10 I 0" 1 

19" Thru 36 11 l" :c 12 Ga. 10 I 0" 1 

37 11 Thru 50' 2" x 16 Ga. 10 I 0" 1 

51" Thru 84' 2" x 16 Ga. 1011 0" -

.. 

; 

' 



0IVISIO.J USAGE STMJDARD ~WMSER 
MM p P? SH Ft I SP 

'.{ :z X I JC 10.15.15 
APPRO\IJ-\LS 

PAGE ..:..1... OF _-_1 _ .:>u. Sect. ___ _ 
Sect. Supy. ___ _ HANGERS FOR DUCTS 
Div.------

FIG. A 

FIG. 8-SUGGESTED 

DUCT SIZE ~NGLE 
3011 

X I 2 11 I II ,( II f'" I X -a 
36" X I 8 11 

I" X I" I .. x-8 

42" X 2411 I. I , • I .. 
14 :!.!4X5 

48 11 
X 3011 I.. j ,,. I II 

I- ,,;.1-x-4 4 8 

ISSUED ~l / 16 /7 t.. 
REViSEO 2117 /76 

FIG. A-SUGGESTED SIZING 

DUCT SIZE SANO SPACING 

,·a11 x 12
11 , .. 

lz x 16 Ga. 12'-0 11 
(I, C. 

2411 
X ! 5•• , .. 

12 x 16 Ga. I 2i-0" (,. C. 

24" X 2 0" 
. , .. 
12 x 16 Ga. 12

1
-0 11 

0. C .. 

SIZING 

SPACING 

121-011 0. C. 

121 -0" 0. C. 

121-011 o.c. 

12'-o" 0. C. 
FIG. B 

i-----------------------------------
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APPROVALS 

Joa. Sect.----
SGC:t. 5',ipv. ___ -

Oiv. 

FIG. A 

HANGERS FOR.CUCTS 

Fl G. A - SUGGESTED 

DUCT SI Zr: SAND 

12
11 

X I 8
11 , • G 

12 x ,s o. 

I 5" x ,24" ,. G 1- x I 6 a. 2 

18
11 

X 35" I. G 1- x 16 a. 2 

STANDARD NiJM8ER 

_;c 10.1s.1s 

PAGE_J_ OF_,_ 

ISSUED 9 / 16 /i 4 

REVISED Z ll? / 75 

SIZING 

s·PACI NG 

I 011 8 - o.c. 
a'- 0 11 

0. C. 

s·-o•= o.c. 

CLIP ANGLE 

FIG. 8-SUGGESTED SIZING 

DUCT WIDTH ANG LE SPACING 

UP TO 18
11 

1"x fllxf s'-o"o.c. 
19" THRU 30" 

.. , .. , .. 
l½xlzXa 8 • - o" o. c. 

31
11 

THRU 40" 
.. II I •• 

1½x1fxa s' - 0
11 

0. C. 

41
11 s OVER 

. .. , .. 
1½x1½xa 4

1 
-0

11 
0. C. 

FIG . 
. -··- . . . . 
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i 
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APPROVALS I 

Dos. Sect. ___ _ 
Sa:L Supv. ___ _ HANGERS FOR CUCTS 

I PAGE~ OF _7_. 

Div.-----

I • - -
.STRAP HANGERS 

HANGER 
STRAPS 

HANGER STRAP 

BAND OF SAME SiZE 
AS HANGER S:RAP 

HANGER RODS 
OR 

STRAPS 

ISSUED 9 / 16 /7 4 

REVISED 2/17 /76 

TRAPEZE HANGERS 

f---A.NGLES 

I 
I 

.,....___ HANGER 

:; • : I 

I J 

'4 _________ e-..... 

~H NUTS LANGLES 

HAf•l<~ERS FOR HOT 8 COLO c: ;c '"$ 
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I 
APP~OVALS 

Des.Sect. ____ _ 
Sect. Supv. ___ _ 
Div. ______ _ 

TACK WELD 
~ PLACES 

IIOTE: 

~~JI _,._,, .. roa .,,':~--,. .. ~-~ 
~ i c ~ : ... / k. .. ~ L 0 :..._ ~ ~?t- -·; ;:;:; ~ 

,u,:o,oo••TtD -

ENGl~~ERING STANDARD 

HANG€RS FOR DUCTS 
FLOOR PENETRATIONS 

.DUCT SEAM 

/ METAL SCREW 

/ 

SUGGESTED SI Z I ~IG 

DUCT SIZE AHGLE 

36" X 18ft 2ft X 2ft X 

~8ft X 2~ft 3ft X 3 ft X 

!. ft 
"' 
I • :r 

6Qft X 30ft 3" X 3 ft X ¼" 
OVER 60ft 3" X 3 ft X ~" 

JC 10.,5,15 

PAGE _5_QF_7 _ 

ISSUED 9/ 16/74-
REV I S ED 1 / 31 / 77 

DUCT TO HOLE 
CLEARANCE 

1ft - ALL SIDES 

SEE STD. JflC,15.25 FOR PROPER METHOD~ OF SEALING ANO FIRE STOPPING 
FLOOR AND \~LL PENETRATIONS ON DUCT INSTALLATIO~S. 

~--------------------------------------------
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I JC 10 .15 .15 

APPROVALS PAGE _2-._ OF _7_ 
Des. Sect. -----1 
Sect. Supv. ____ _ 

Div. -------
ISSUED 9 .' 16 / 7!. 

REVISED 2/li !i6 
_________________________________ .._ _______ --! 

..... . ___ .. 
~fan:,- parts oi" a bui · -iing, such as heating, 

plumbing and sprinkl,;-r f)ipe, electrical conduits 

and dxtures. .::nd ceilings, require ha:iging. 

Consequently, :ncre is a cor.tinuing effort to 

improve hanging system~. 

The ciuct hanging system is composed of three 

elements - the upper attachment to the building; 

the hanger itself; and the lower attachment to 

~he duct. 

Upper Attadme:'l.ts 

Concrete Inserts (page i) 

Tne concrete inserts illustrated must be install• 

ed prior ~o placing the concrete. They are used 

primaril r where the duct layout 1s simple and 

there is enough lead time to determine accurate: 
placement. Fig. I and :: show manufactured inserts , 

available individually or in long lengths; the latter 

are generally used where many hangers will be in- ' 

stalled in a small area, er where individual inserts 

_ cannot be precisely spol ted at the time of placing 

CO!J.crete. - . '; 

Concrete Fasteners (;Ja ge 7) 

Concrete fasteners are installed after the place

ment of the concrete anci the removal of the con

crete forms. Their application allows greater 

flexibility than concrete inserts because their 

exact location can be , Ii~: ermined after all inter

ferences between vario;,.;, crades' work have been 

coordinated. 

·- ... . - .... 
Expanding concrete anchors should be made of 

steel. Non•ferrous anchors tend to i::reep with 

vibration.' Fig. 4 illus:rates expanding fasteners, 

the holes for which are drilled either b•t a car

bide bit or by teeth ~n the fastener itself. Tne 

exoansion shield is "set" bv drivir.S? it into the . ' -
hole and expanding it with the c:n:ical p!u~ .. 

·---. 

, In the case of all of :he above fasteners, there 

are possibilities of interfe!"ence with steel rein

forcing in the concrete. The installer must exer• 

cise good judgment and have some knowledge of 

typical reinforcing pat:ems. 

Structural Steel Fasteners ( page 7) 

Fig. 3' illustrates the use of a C-damp which 

should be used with a retaining clip. Fig. 5 0 

snows a welded stud piaced by special welding 

equip:nent. 

-------------------------------------------J 
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ST;..NOARD NU!,18Eri 

JC 10 .15 .15 

PAGEL OF_i_ 

ISSUED 9/16/74 

REVISED 7/17 /76 

RETAINING CLl? ~ -HANGER ROO 
MANUFACTURED 

CONCRE1E INSERTS 

Fig. I 

EXPANSION SHIELDS 

Fig. 2 

CON CRETE ANCHORS 

Fig.4 

FOR uUCTS UP TO 36" 
MAXI MUM DIMENSION -

C-CLAMP W/RETAl NI NG CL! P 

. -· 
Fig.3 

-..;;,7~NUT 
~ 

. HANGER 
. .., • STRAP 

Fig. 5 
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Oiv. -------

There are many mat•·:ials available for the 
.Jcouscical lining ·,f ducts. The m.iterials 
vary as to densit:,· thickr!,~ss :1nd coatings. 

Thel'f" are .Jlso nu:-:ierous methods of at~aching 
the liner to the d,1r:t - adhesive, pins, clip:S, 
~t.:?pies. 

\\'here adhesive ts used the coverage should be 
100 percent of the due! surf ace whether 

brushed or sprayed ""· The adhesive should 
be a material app:oved by Nation.JI Fire 
Protection Association. 

Fasten;ars should be on 18-inch centers both 
ways of the surf ace and should be not 
m-,re than 3 inches in from the ends of che 
1· .mer. 

Pins of all types should have w.Jshers. Washers 
should be placed on the air side of che 
acoustic al m.Jterial. , . 

Ends of the acoustical liner should be tre:ited 
with adhesive. 

Ducts under 18 inches by 18 inches do not re
quire pins but the liner on the cop, inside 
surf ace of the ducr is the critical sun·.Jce 
and fasteners may riP. desirable. 

Where the acoustical li'"ler i.::; "coated" the coat
ed surface shoul1 be in the air stream. 

F'TG. A- Where ducts :1 ·,, co be lined the lining 
should be indi,~zted b~· c:-oss h:Jtching 
and the cross 1atc!ling !h::.•uld .JPpc:ir 
ior the entire 1.~ngth of the duct sec
tions to be linr -l. 

I STANDARD /\JUMP.EM 

Jr, lf'.15.23 

PAGE...L_ OF _L_ 

15!3UED o / 16/71,. 

REVlSEO 2/17 /76 

F'T G. B - On rectangular ducts, pins and adhesive 
are recomme!!ded for large duc:s and 
the spacing or· the ?ins should be 18-
inch centers with the first ,ow :lf pins 
no more than 3 inches from the end of 
the liner. 
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ACOUSTICAL TREATMENT 
DUCT LINING ISSUED 9 / 1~ /7 4 

REVISED 2/17 /76 

Fl G. A 

CLJ PS (TYPICAL} 

PI NS (TY? I CAL) 
SPOT WELDED TO 
DUCTWORK--, 

" 
~e 

MAX. ( ~ 

STUD-WELDED 
PINS 5 CUPS---

18'" TYP. 

FIG. 8 

NC ,·Es: 
:0l!CTS TO SE ACOUST!CALL Y 

i..H~ED SHALL. BE DESIGNATED 
':'i" C~OSS-HATCHI NG TO EXTENT 
OF UNI NG. THICKNESS SHALL 
BE AS SPECIFIED. 

·DUCTS LINED WITH ACOUSTICAL 
MJlTERIAL SHOULD BE FAS7ENEO 
WI rH CLIP OR ADHESIVE OR PINS. 

'--ALL ENOS OF LINER TO 
SE TREATED WITH ADHESIVE 

NC r MORE: THAN 3'' 
. FR•J:rl EDGE OF LINER 



fl -... -

NOTES: 

I, THE PARTIAL PLAN SHOWS METHOD Of INDICATING DESIGN 
DATA FOR AXIAL LOADS IN MEMBERS OTHER THAN COLUMNS 
a DIAGONAL BRACES. THIS INCLUDES SUCH MEMBERS AS 
CHORDS OR TRUSSES 6 HORIZ. BRACING, ETC. 

2. THE PARTIAL ELEVATION SHOWS HOW HIE DESIGN DATA 
SHOWN ON TUE SIDE OR FRONT ELEVATION IS INTEGRATED 
WITH THAT SHOWN ON THE PLAN IN ORDER TO DESIGN 
f ND CONNECT IONS. 

THIS FIGURE INDICATES 
THE AXIAL LOAD TO BE 
TRANSMITTED TttRU 
THE LEFT BEAM 
ENO CONNECTION. 

THIS FIGURE INDICATES 
HIE AXIAL LOAD TO BE 
TRANSMITTED THRU 
THE RIGHT BEAM 
ENO CONNECTION: 

THIS DATA OBTAINED FROM 
BRACING ANALYSIS ANO 
l1UST BE CHECKED AGAINST 
THE AXIAL LOAD DUE TO A 
POSSIBLE HORIZ. TRUSS. 

~ l ~ 

24 VF 76 
THIS FIGURE IS T tlE 
MAX. AXIAL LOAD FOR 
WUIClt HIE MEMBER IS 
OESIGNfO a HAS NO 
EFFECT ON THE DESIGN 
OF BEAM ENO 

NOT[: HORIZ. a VERT. 

CONNECT70NS 
VERT. REACTION \ I {VERT. REACTION 

Of BEAM\ Of BEAM 

rl-Hl •·••· , ... , ..... , ..... ,• l 
COMPONENTS Of SHEAR 
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Area 200 (RS) 

RECEIVER MODULE ERECTION & INSTALLATION PROCEDURE 

C-21700 
40M7006S 
Appenaix 
Rev. No. 

The preheater ana boiler moaules will be aelivered to the construction site on 
open flat-bea truck trailers. Utilizing the GFE horizontal lifting fixture 
(T-8200848-2) ana overheaa mobile crane or two fork-lift trucks, the modules 
shali be unloaded in an area assigned by the Construction Manager. 

Bracing and Shoring 

Throughout installation and erection, the Contractor shall proviae and install 
all blocking, bracing, shoring, guying ana miscellaneous support necessary to 
protect all eQuipment and construction from aamage or displacement, and as 
reQuired to ensure safety of personnel. Repair of any such aamage or 
aisplacement shall be at the Contractor's expense. 

Storage 

The moaules shall be storea ana protected utilizing the shipping support 
cribbing to store the modules in a panel-up attituae (as snipped). The 
shipping cribbing shall remain attached to the module. The moaules shall 
remain in the initial storage location until painting and insulation work is 
completed. 

Erection Procedure 

i. Remove heat shielding at the 17th level (EL-331'6") ana install 
module guide rails as shown on arawings 40M2005131965 ana 40M2005131966, 
listed in Appendix 2. 

2. Attach upper lifting fixture, lower rotation/installation fixture and 
rotation support fixture as shown in arawings 40M2005131966 ana 40M2005131967. 

3. Load moaule on flat-bed truck trailer utilizing horizontal lifting 
spreader sling and overheaa/mob1le crane or two fork-lift truc~s. The module 
shall be supported by the shipping cribbing* ana rotation support fixture. 
Secure module and rotation support fixture to trailer as required for moving 
to tower. 

4. Transport moaule to rotation position at tower. Attach the receiver 
crane to the upper lifting fixture on module. Remove attachments securing 
module to trailer and shipping cribbing to module. 

5. Lift with the receiver crane and rotate the moaule to the vertica1 
position. Translation of the truck trailer may be requirea during the 
rotation operation. 

* Modified by the Contractor as necessary after insulation. 
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6. Attach tag lines to the module and aetach from the rotation support 
fixture. 

7. Attach module installation guide to lower rotation/installation 
tixture as shown in Drawing 40M2005131967. 

8. Shipping support struts installed in the module shall be removea in 
this vertical position. Piping interface struts shall not be removea. 

9. Raise module to final elevation using tag lines to guide ana steady 
module. 

10. Switching tag lines from ground control to control at the moaule 
level using inching speea move module guiae rail into rail guides at 17th 
level as shown in Drawing 40M2005131966. 

11. rnch module into position and rest moaule on anqle at 21st level as 
shown in drawing 40M2005131965. 

12. With module still attached to crane and resting an tap support angle, 
check alignment and clearances. Using shims as required to maintain alignment 
ana clearance, bolt into final position. 

13. Remove installation fixtures from the module ana lower to ground. 
Remove guide rails from structure at the 17th level and either lower to ground 
or store at 17th level for reuse. Reinstall heat shield panels. 

14. Weld piping interfaces and remove piping interface struts. 

FLASH TANK INSTALLATION PROCEDURE 

The flash tank may be placed horizontally at the interface level (El. 311'0") 
at the south siae of the tower and moved into position under its final 
location (see drawings 40M2005131934 and 40M2005131940). Remove the two CS x 
8.2 channels on each side of the tank position on the 16th level shown in .zone 
D-3 of drawing 40C2005131787. rnstall a hoisting beam between the floor beams 
on the 18th level (see arawing 40C2005131783). Erect and hoist the flash tank 
to its proper elevation and rotate to install. Reinstall the 6~ channels that 
support grating only. 
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Area 200 (RS) 

Drawing Nos.: 

Function: 

Main Components: 

Overa 11 Oimen.: 

Weight: 

Interfaces: 

P 1 acement 
Requirements: 

PREHEATER MODULE ASSY 

C-21700 
40M7006S 
Appendix 
Rev. No. 

TAG NOS. RP-201 THRU RP-203, RP-222 THRU RP-224 

40M2005131658 and 40M2005131660 

Heating water prior to entry into the bailer modules. 

Panel, structure, piping, drain valve instrumentation. 

4-1/2' long 
3' wide 
53' high 

Dry: 
Operating: 

7900 lb. 
8200 lb. 

Water, GN2, Air and Electrical Inputs. 
Water, Instrumentation and Drain Outputs. 

Lifting: Fixtures (provide<j by Contractor) shown on 
drawings 40M2005131966 and 40M2005131967. 
Use portable cranes and GFE horizontal 
lifting fixture (drawing T-8200848-2) or two 
fork lift trucks far handling on ground. 
Use crane on top of receiver for installing. 

Positioning: Interference fit of light shielas (drawing 
R0012841 - Panel Assembly) between aajacent 
modules. 

Anchoring: Bolting details on arawing 40M2005131965. 
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Area 200 (RS) 

Orawi ng No.: 

Function: 

Main Components: 

Over a 11 D imen.: 

Weight: 

Interfaces: 

Placement 
Requirements: 

BOILER MODULE ASSY 

TAG NOS. RB-204 THRU RB-221 

40M2005131659 

C-21700 
40M7006S 
Appendix 
Revision No. 2 
Revision No. 3 

Conversion of liquid water to superheated steam. 

Panel, structure, piping, control and drain valves, 
moisture separator. 

4-1/2' long 
3' wide 
53 'high 

Ory: 
Operating: 

8500 lb. 
8800 lb. 

Feedwater, Air and Electrical Inputs. 
Steam, Drain, Condensate (from moisture separator) and 
Instrumentation Outputs. 

2 

Lifting: Fixtures (provided by Contractor) shown on 2 
drawings 40M2005131966 and 40M2005131967. 2 

Use portable cranes and GFE horizontal 
lifting fixture (drawing T-8200848-2) or two 
forklift trucks for handling on ground. 

Use crane on top of receiver for installing. 

Positioning: Interference fit of light shields (drawing 
R0012841 - Panel Assembly) between adjacent 
modules. 

Anchoring: Bolting details on drawing 40M2005131965. 
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Area 200 (RS) 

Drawing No.: 

Function: 

Main Components: 

Overall Oimen.: 

Weight: 

Interfaces: 

Placement 
Requirements: 

FLASH TANK 

TAG NOS. V-201 (RF) 

TSO 

C-21700 
40M7006S 
Appendix 
Revision No. 2 
Revision No. 3 

Separation of water and steam effluent from boilers and 
regulation of back pressure during startup and cloua 
transients. 

Vessel, nozzles, attachment lugs. 

28 11 0.0. 
116 11 length 

Dry: 
Operating: 

Inputs: 

Outputs: 

3100 lb. 
5200 lb. 

Steam/water from boilers, water from bypass 
1 ine, GNz 

Steam and water 

Lifting: Slings under mounting ears and around top of tank. 

Positioning: .:, 1/4 inch and vertical within.:, 2 degrees 

Anchoring: Three l inch bolts as shown on drawing 
40C2005131787. 
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Area 300 (TSS) 

Orawi ng No.: 

Function: 

Main Components: 

Overall Oimen.: 

Weight: 

I nterf aces: 

Placement 
Requirements: 

FLASH TANK - DESUPERHEATER 

SKID ASSEMBLY 

TAG NOS. SA-301 

GA000-90907-M30 

C-21700 
40M7006S 
Appendix 
Revision No. 3 

Desuperheating of steam from receiver and flashing of 
condensate from thermal storage oil heater 

Steam Desuperheater DS-301 
Flash Tank V-304 

30 1 
- 6° long 

13 1 
- 11 11 wide 

13 1 
- 211 .high 

Dry: 
Operating: 

50,000 lbs. 
63,300 lbs. 

Steam, Water, Condensate, Power, Instrumentation and 
Control, Instrument Air, Drain 

Foundation: Level surface 

Leveling: 

Anchoring: 

Lifting: 

+ 1/4" from horizontal at any corner of base 
'frame. 

Size 111 dia. anchor bolts - see dwg. for 
arrangement. 

With slings to be attacned to lifting points 
of Lifting Frame (shown on dwg. 
GA000-90907-M75). Lifting Frame will be GFE • 

Al-6 3 
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Area 300 (TSS) 

Drawing No.: 

Function: 

Main Components: 

Overa 11 Oimen.: 

Weight: 

Interfaces: 

Placement 
Requirements 

THERMAL STORAGE HEATER 

SKID ASSEMBLY #1 

TAG NO. SA 302 

GA000-90907-M35 
GA000-90907-M36 

Heating of oil, Caloria, HT-43 

Thermal Storage Condenser E-301 
Thermal Storage Surge Tank V-309 
Thennal Storage Subcooler E-311 
Thermal Storage Steam Trap V-305 

49 1 
- 0" Long 

13 1 
- 0" Wide 

14 1 
- 011 High 

Dry: 
Operating: 

113, 000 1 bs • 
146,000 lbs. 

C-21700 
40M7006S 
Appendix 
Revision No. 3 

Steam, Condensate, Oil, Power, Instrumentation and 
Control, Instrument Air, Drain. 

Foundation: Level surface 

Leveling: 

Anchoring: 

Lifting: 

+ 1/4 11 from horizontal at any corner of base 
'frame. 

Six 111 dia. anchor bolts - see dwg. for 
arrangement. 

With slings to be attached to lifting points 
of Lifting Frame (shown on awg. 
GA000-90907-M75). Lifting Frame will be GFE. 

Al-7 3 
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Area 300 (TSS) 

Drawing No.: 

Function: 

Main Components: 

Overal Dimen.: 

Weight: 

Interfaces: 

Placement 
Requirements 

THERMAL STORAGE HEATER 

SK ID ASSEMBLY #2 

TAG NO. SA 303 

GA000-90907-M35 
GA000-90907-M36 

Heating of oil, Caloria, HT-43 

Thermal Storage Condenser E-302 
Thermal Storage Surge Tank V-310 
Therma.l Storage Subcoo ler E-312 
Thermal Storage Steam Trap V-306 

49' - 0" Long 
13' - 0" Wide 
14' - 0" High 

Dry: 
Operating: 

113,000 lbs. 
146~000 lbs. 

C-21700 
40M7006S 
Appendix 
Revision No. 3 

Steam, Condensate, Oil, Power, Instrumentation and 
Control, Instrument Air, Drain. 

Foundation: Level surface 

Leveling: 

Anchoring: 

Lifting: 

+ 1/411 from horizontal at any corner of base 
rrame. 

Six l" dia. anchor bolts - see dwg. for 
arrangement. 

With slings to be attached to lifting points 
of Lifting Frame (shown on dwg. 
GA000-90907-M75). Lifting Frame will be GFE. 

A 1-8 3 
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Area 300 (iSS) 

Drawing No.: 

Function: 

Main Components: 

Overa1 Dimen.: 

'..ieight: 

Interfaces: 

Placement 
Requirements 

CHARGING PUMP SKID ASSEMBLY 

TAG NO. SA 304 

GA000-90907-M40 

C-21700 
40M7006S 
Appenaix 
~evision No. 3 

Pumping of oil, Caloria HT-43 through the charging loop. 

Charging Oil Pump P-301 
Charging Oil Pump P-302 
Charging Oil Filter PF-T0-3-301 
Charging Oil Filter PF-T0-3-302 

35' - 0" Long 
13' - 011 1illide 
12' - 0" High 

Ory: 
Operating: 

50,000 lbs. 
54,000 1 bs. 

Oil, Water, Power, Instrumentation ana Control, Instrument 
Air, Dr-ain 

Foundation: Level surface 

Leveling: 

Anchoring: 

Lifting: 

+ 1/4" from horizontal at any corner of base 
rrame. 

Six 1" di .. a. anchor bolts - see dwg. for -
arrangement. 

With slings to be attached to lifting points 
of Lifting Frame (shown on dwg. 
GA000-90907-M75). Lifting Frame will be GFE. 

Special ReQuirements: 

After the skid assembly is placed in its permanent 
location, tne pumps shall be aligned and lubricated. ihe 
pr-ocedure is given in Appendix 1 of this Specification. 

Al-9 3 
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Area 300 (TSS) 

Drawing Na. : 

Function: 

Main Components: 

Overall Oimen.: 

Weignt: 

Interface: 

Placement 
Requirements 

C-21700 
40M7006S 
Appendix 
Revision Na. 3 

PREHEATER SKID ASSEMBLY #1 

TAG NO. SA-305 

GA000-90907-MSO 

Preheating of water for steam generation 

Preheater E-303 

29' - O" long 
8 1 

- 011 Wide 
1 a • - 1 1 11 H 1 gh 

Dry: 
Operating: 

25,000 lbs. 
32,000 lbs. 

Water, Oil, Power, Instrumentation and Control, Instrument 
Air, Drain 

Foundation: Level surface 

Leveling: 

Anchoring: 

Lifting: 

+ 1/4" from horizontal at any corner of base 
'frame 

Six 111 dia. anchor bolts - see dwg. for 
arrangement. 

Witn slings to be attached to lifting points 
of Lifting Frame (shown on dwg 
GA000-90907-M75). Lifting Frame will be GFE. 

A 1-10 3 
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Area 300 (TSS) 

Orawi ng No. : 

Function: 

Main Components: 

Over a 11 Di men.: 

Weight: 

Interface: 

Placement 
Requirements 

C-21700 
40M7006S 
Appendix 
Revision No. 3 

PREHEATER SKID ASSEMBLY 12 

TAG NO. SA-306 

GA000-90907-MSO 

P~eheating of water for steam generation. 

Preheater E-304 

29' - 0" long 
8' • 0 11 Wide 
10 1 

• 11" High 

Ory: 
Operating: 

25,000 lbs. 
32,000 lbs. 

Water, Oil, Power, Instrumentation and Control, 
Instrument Air, Drain 

Found at ion: 

Leveling: 

Anchoring: 

Lifting: 

Level surface 

+ 1/4" from horizontal at any corner oi 
case frame 

Six l" dia. anchor bolts - see dwg. for 
arrangement. 

With slings to be attached to lifting 
points of Lifting Frame (shown on dwg 
GA000-90907-MlS). Lifting Frame will be 
GFE. 

A 1-11 3 
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Area 300 (TSS) 

Drawing No.: 

Function: 

Main Components: 

Overall Oimen.: 

Weight: 

Interface: 

Placement 
Requirements 

BOILER ANO SUPERHEATER 

SKID ASSEMBLY #1 

TAG NO. SA-307 

GA000-90907-MSS 
GA000-90907-M56 

Steam generation and superheating of steam 

Bailer E-305 
Superheater E 307 

53' - 6" long 
13 1 

- 1011 Wide 
17' - 011 High 

Ory: 
Operating: 

154,000 lbs. 
216,000 lbs. 

C-21700 
40M7006S 
Appendix 
Revision No. 3 

Water, Steam, Oil, Power, Instrumentation and Control, 
Instrument Air, Drain 

Foundation: Level surface 

Leveling: 

Anchoring: 

Lifting: 

+ 1/411 -from horizontal at any corner of 
case frame 

Six l" dia. anchor bolts - see dwg. for 
arrangement. 

With slings to be attached to lifting 
points of Lifting Frame (shown on dwg 
GA000-90907-M75). Lifting Frame will be 
GFE. 

Special Requirements: 

Due to the excessive height of the skid, some components 
will be shipped separately. Those components shall be 
reassembled by the Contractor at tne site, after the 
skid is placed in its permanent location. The drawings 
indicate the points of connection. After reassembling, 
the skid assembly shall be leak tested as described in 
the procedure given in Appendix 1. 

Al-12 3 
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Area 300 (TSS) 

Drawing No.: 

Function: 

Main Components: 

Overall Dimen.: 

Weight: 

Interface: 

Placement 
Requirements 

BOILER ANO SUPERHEATER 

SKID ASSEMBLY tl2 

TAG NO. SA-308 

GA000-90907-MSS 
GA000-90907-M56 

Steam generation and superheating of steam 

Bo i 1 er E-306 
Superheater E-308 

53' - 611 long 
13' - 10" Wide 
17' - 0" High 

Dry: 
Operating: 

154,000 lbs. 
216,000 lbs. 

C-21700 
40M7006S 
Appendix 
Revision No. 3 

Water, Steam, Oil, Power, Instrumentation and Control, 
Instrument Air, Drain 

Foundation: Level surface 

Leveling: 

Anchoring: 

Lifting: 

+ 1/4 11 from horizontal at any corner of 
case frame 

Six 111 dia. anchor bolts - see dwg. for 
arrangement. 

With slings to be attached to lifting 
points of Lifting Frame (shown on dwg 
GA000-90907-M75). Lifting Frame will be 
GFE. 

Special Requirements: 

Due to the excessive height of the skid, some components 
will be shipped separate1y. Those components shall be 
reassembled by the Contractor at the site, after the 
skid is placed in its permanent location. The drawings 
indicate the points of connection. After reassembling, 
the skia assembly shall be leak tested as describeo in 
the procedure given in Appendix 1. 

Al-13 3 
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Area 300 (TSS) 

EXTRACTION PUMP SKID ASSEMBLY 

TAG NO. SA-309 

Drawing No.: GA000-90907-MSO 

C-21700 
40M7006S 
Appendix 
Revision No. 3 

Function: Pumping of oil, Caloria HT-43 through the extraction loop. 

Main Components: Extraction Oil Pump P-303 
Extraction Oil Pump P-304 
Auxiliary Extraction Oil Pump P-305 

Overall Oimen.: 30' - 011 long 
13' - 0 11 Wide 
12' - 0" High 

Weight: Ory: 38,500 lbs. 
Operating: 40,000 lbs. 

Interface: Oil, Water, Power, Instrumentation and Control, 
Instrument Air, Drain 

Placement 
Requirements Foundation: Level surface 

Leveling:+ 1/4" from horizontal at any corner of 
base Trame 

Anchoring: Six 1" dia. anchor bolts - see dwg. for 
arrangement. 

Lifting: With slings to be attached to lifting points of Lifting Frame 
(shown on dwg GA000-90907-M75). Lifting Frame will be GFE. 

Special Requirements: 

After the Skid Assembly is placed in its permanent location, the pumps 
shall be aligned and lubricated. The procedure is given in Appendix 1 of 
this specification. 

Al-14 3 
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Area 300 (TSS) 

Drawing No.: 

Function: 

Main Components: 

Overa 11 Di men. : 

ULLAGE MAINTENANCE UNIT 

SKID ASSEMBLY 

TAG NO. SA-311 

GA000-90907-MB 

C-21700 
40M7006S 
Appendix 1 
Revision No. 3 
Revision No. 5 

Maintenance of the pressure in the ullage space of the 
TSU within required limits. 

Fluid Tank, Burn Stack with Blower, Fluid Pump, Nitrogen 
Supply System. 

10 1 
- O" long 

1 O • - 011 Wide 
23 1 

- au High 5 

Weight: 

Interface: 

Placement 
Requirements 

Dry: 7,000 lbs. 
Operating: 8,000 lbs. 

Gas from TSU, Fluid to TSU, Nitrogen, Power, 
Instrumentation and Control, Instrument Air, Drain. 

Foundation: Level surface 

Leveling: 

Anchoring: 

Lifting: 

+ 1/4 11 from horizontal at any corner of 
case frame 

Eight 5/8 11 dia. anchor bolts - see dwg. for 
arrangement. 

With slings to be attached to lifting 
points. 

NOTE: The upper part of the burn stack will be removed and shipped 5 
separately. This part will require reinstalling at the site. The 
height of the remaining portion of the skid assembly will be 16 feet. 

Al -15 3 
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Area 300 ( TSS) 

TSU Air Receiver 

Tag No. AA-10 

Function: Air Accumulator for Thermal Storage Unit Valves 

Overall Dim: 12-inch diameter, 17 inches long 

Wei g ht : 90 1 bs 

C-21700 
40M7006S 
Appenaix No. l 
Revision No. 4 

Connections: Inlet - 1-inch NPT, Outlet - 3/4-inch NPT, Drain 3/4-inch NPT 

Al - 15a 

4 



-

-

Area 300 (TSS) 

REASSEMBLING ANO TESTING PROCEDURE FOR SKID MOUNTED 
ASSEMBLIES SA-307 ANO sA-3oS 

C-21700 
40M7006S 
Appendix 
Revision No. 3 

Due to the excessive height of Skids SA-307 and SA-308, some components will 
be shipped separately. Those components shall be reassembled by the 
Contractor at the site, after the skid is placed in its permanent location. 
The drawings indicate the points of connection. After reassemcling, the skid 
assembly shall be leak tested. 

All reassembled pipes and tubes shall be pneumatically leak tested at the 
operating pressure specified on the line list. The burst discs and relief 
valves shall be isolated from the system during the leak test. 

After the leak test is completed, the isolation of burst discs and relief 
valves shall be removed and an additonal leak test at 90% of line pressure 
shall be performed to test the burst discs and relief valves. 

All flanged, threaded, and welded joints shall be leak tested with leak test 
compound (MIL-L-25567). All traces of tape and leak test compound shall be 
removed following satisfactory completion of testing. 

The contractor shall repair all leaks found in the reassembled parts of the 
skids and at the points of connection. 

PUMP ALIGNMENT ANO LUBRICATION PROCEDURE 

The builder shall align and lubricate all pumps and motors on Skids SA-304 and 3 
SA-309 following setting of the skids on the foundations. 

1. Pump Alianment 

Misalignment of the pump and water shafts is of two kinds. The first of these 
is angular misalignment where the axis of one shaft is at an angle from the 
other. The other is offset alignment where the center of one shaft is offset 
from the ceneter of the other shaft. These effects usually occur together so 
that both angular and offset misalignment are present. 

Coincident alignment of the driver and pump shaft is measured at the faces of 
the coupling hubs. Because of the variety of coupling types furnished at 
customer's request, the procedure here given is general in nature but may be 
applied by simple adaption to most coupling types. 

The first step is to remove the spacer from the coupling. To one of the 
remaining coupling hubs, firmly seated on the shaft, attach a dial indicator. 
Let the indicator button ride on the face of the other coupling hub and near 
the outside diameter. Rotate the shaft on which the dial indicator is 
mounted, allowing the indicator button to move on the stationary coupling 
hub. The indicator dial movement will shaw the difference in distance between 
the two hubs. This indicates the amount of angular misalignment between the 
hubs and therefore the shaft axes. Alignment shall be within 0.002" T.I.R. 

Al-16 3 
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To check the offset alignment, mount the dia1 indicator with the indicator 
button on an outside diameter of the stationary coup1ing hub. Rotate the 
shaft on which the dial indicator is mounted, a11owing the indicator button to 
ride on the outside diameter of the stationary hub. The indicator dia1 
movement wi11 show. the difference in the center 1ocations of the two shafts. 
A1ignment sha11 be within 0.002 11 T.I.R. 

Angular and offset alignment is adjusted by p1acing thin meta1 shims under the 
driver mounting feet to bring the driver into exact alignment with the bolted 
down pump. If misalignment is of major proportions, the baseplate nas been 
improperly installed on the toundat1on and must be releveled before proceeding 
with al 1gnment. 

Moderate a1ignment adjustments may be made by using the jack bolts provided on 
some bearing housing feet. Loosen the two bearing housing foot hold-down 
bolts and the jack bolt lock nuts. Adjustments of the jack bolts may then be 
made. 

After each change, by shims or jack bolts, it is necessary to recheck both 
angular and offset a1ignment of the coupling. After the pump and driver are 
aligned, tighten a11 hold-down and jack bolt lock nuts and then recheck 
alignment. 

2. ?ump Lubrication 

The ba11 type radial and thrust bearings are oi1 1ubricated from the bearing 
housing oi1 sump. The oi1 1eve1 is control1ed by an adjustable constant level 
oiler. This oiler is removed from the pump and packed separate1y for pump 
shipment to avoid damage. Install the oi1er in the upper of the two pipe 
tapped ho1es on the side of the bearing housing. The lower is-the oil drain 
ho1e. 

Adjust the oiler height by loosening the three set screws in the outer sleeve, 
setting and retightening the screws. Heights are l/8 11 for R430 Series pumps 
and 011 for R450 and R480 Seri es pumps. 

Failure to level pump when insta11ed on the foundation may result in an 
improper oi1 level. Use care in insta11ation. Fill with a rust and oxidation 
inhibited, non-foaming, industria1 oi1 of 250-350 SSU viscosity@ 100°F. 

Oil filling may be made through the opening with the vent plug removed. Fill 
on1y until the oil appears in the very bottom of the constant level oi1er base 
when the cup is removed. Replace the vent plug. Fil1 the oil reservoir cup 
and install it. The oil will slowly bubble into the bearing housing until the 
proper level is reached. Remove, refill~ and repalce the oi1 cup. The oi1 
level will remain constant as long as oil remains in the oil cup. To mainatin 
the oil level between oil changes, keep the oil cup refilled. Do not overfil1 
the bearing housing. 

Al-17 3 
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Area 600 ( BCS) 

BEAM CHARACTERIZATION SUBSYSTEM 
IARGtlS 

C-21700 
40M7006S 
Appendix 
Revision No. 2 
Revision No. 3 

1. The Mechanical Contractor shall be required to perform the following work 
relating to the BCS target panels: 

a. Unloading the BCS Target components at the Plant site. 

b. Assembling and erecting the BCS Targets, including the shutter 
mechanisms, at the Plant site. 

c. Field touch-up painting of the BCS Targets. 

d. Purchase, install and checkout the BCS heat flux transducer cooling 
system. (Reference Appendix 4 for details.) 

2. The BCS targets are described in the following drawings which are included 
as a part of this Construction Package. 

Stearns-Roger Engineering Corp. Drawin9s 

Drawing No. S-R Dwg. No. Sheet No. Rev. No. Title 

40M6005132902 XL22934 MlS0-1 0 BCS Target Elevations, 2 
Sections and Details. 

40M6005132903 XL22934 MlS0-2 0 BCS Target Sections 2 
and Details. 

40M6005132904 XL22934 MlS0-3 1 BCS Target 2 

40M6005132905 XL22934 MlS0-4 0 

Sensor/Shutter 
Locations and Details. 

BCS Target Shipping 
Crate Details. 

3. The erection sequence for the BCS targets is described in the drawings and 
the targets will be packaged to facilitate the desired erection sequence. 

4. The cooling system for the target heat flux transducer shall be a 
self-contained unit consisting of a coolant pump, coolant receiver, an air 
cooled heat rejection device and the associated interconnecting piping, 
valves and controls. This cooling system is described in detail in 
Appendix 4 since it will be Contractor furnished. 

Al-18 
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Area 700 ( PSS) 

PRIMARY ELECTRIC FIRE PUMP ( P-705) 

C-21700 
40M7006S 
Appendix 1 
Revision No. 3 
Revision No. 4 

1. One ( 1) Primary Electric Fire Punp and Drive 

(a) 

(b) 

(c) 

( d) 

( e) 

( f) 

One (1) horizontal split case centrifugal fire pump and 
accessories. 

One (1) 150 horsepower, 480 volt, 3 phase, 60 hertz 
electric drive motor. 

One (1) structural base. 

One (1) electric fire pump motor controller in a NEMA 12 
enclosure. 

Miscellaneous fittings, valves and instrUllentation. 

Assorted spare parts for two ( 2) years operation boxed 
seperatel y. 

2. The unit will be shipped with the punp and motor assembled to the base 
plate. All half couplings will be installed on the shafts but not 
pennanently connected. 

3. The spare parts will not be installed by the Contractor and will remain in 
the custody of the Construction Manager. 

Al-19 
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OIVISIOH USAGE Stea?~!:J.cger STANDARD NUMBER 
l,f,4 p P!=' Sit Fl I SP JD40 .4 .10-1 

I ENGINEERING STANDARD REVISION 3 :{ 

APPROVALS PAGE_l_OF--1.,_ 
Des. Sect.? ff"Al-· J DESIQI DAI..\ Sau.-r 

I . 
Sect. Suov. '. e, ' ..• ...- HORIZONT.AL C!Nn.I.:-UGAI. ?UMPS ISSUED 11/ l/73 
Div. at.ti.~ REVISED 11/3/78 

l Job No. C-21700 Customer DOE-STMPO NO. 40M70014S 
z ?ro;ect 10 MWe SOLAR Pi LU1 PLANT ( ::iuLAR ONE) By JRB Date 11/11:i/79 
J Eauioment Nomenclature PRIMARY ELECTRIC FIRE PUMP 
4, Mo. or Pumlls ONE ( l l Driver by Vendor: 1.1J Yes 1_;No 
:, wNDlIIONS OF St.!1.V!CE ~ilCliJ 
6 Fluid Pumoed (Characteristics, if '.tnown, are specified elsewhere) Raw Water 
7 Flow DeSl.gn USGPM 1000 
8 O~erating Range Minimum to Maximum ,I£ reauired) USGP~ I - I 1500 
9 Desi~n !em~erature ~F I 60 

10 Discharge Pressure PSI_!,i 125 u Suction Pressure PSIJi I 11. 7 
12 I Soecizic Gravity@ Design !e!ltD, lRef. 60 "'F) 1.0 
lJ Reauired !otal Head Ft. 289 
14. .-\.vaila.b Le NPSH Ft. 31. l 
l:, Barometric Pressure PSIA I U./ 
16 I 1/a~or ?ressure -@ DeSl.c !e~. PSL\. 0.2563 
17 'hscosicy @ Oesu:n !emtl. ssu lor C9 J l.lCP 
18 I :Ux. Allowable Shut Oft Head Ft. Per NFPA20 
19 I Cooling ~acer l!f Re~uired) ~x. !em"!). "F I --------zo I ms r:allat1on Lndoors or Outdoors Indoors 
21 I 
22 DES !G..'I REQU!3....~'ITS 
2.:., I ?um"!) !:r?e 1.X. Single Stage U ~ul r:i-S ta-ste 
24 I Casing Selic l"'X'IAxial I iRa.diall Joack Pull l ,F:-onc Pull 
2S I 0-riTe an-angement IA! Coull led 1 1 Close Couti Led u V-3el: 
26 I Base !r,,e U Case Iron !XJ Fab. Sr:e~l 1 1 Drai::i RJ.!11 
27 I :iount. Ar-:-an~emenr: i]]Common 1 1Se"!)arar:e I Vertical rn-~ine 
Zl:) I Rotation ( From C;> Lg. EndJ UClockwise ~Counter Clockwise 
29 ?~s Idenr:1caU 1Yes C::JNo RPM ~axuum 1 775 
JO I tm?eller !v?e ;(]Enclosed i'Semi-Enclosed I JOoen 1 ,Non-Clos 
.H ry,;,e of O?eracion .x Parallel t !Series CL175 I I Sinde CU75 
:32 I ~ozzle Der:ail Reauired Min. PTl!ss Ratin2: Suction Discharze 
:33 I Suction Location i:IIS i.de uEnd wBoctom 
34 Suction !y,;,e l1..lFlanged UScrewed uwelded 
35 Dischar11;e Locacion ~Side I l!oo OTa.n9:encial 0Canterline 
:36 Discharge !Y?e ~Flanged LJScrewed uwelded 
37 I aearins; Oecail Lube Medium: C]Oil i,.iJGrease 
.l8 I Radial ij Ball US~lit Sleeve 
39 Rachal Lube. /Cooling L RingL.JFloodr7Pressurer7Sealed0Watercooled 
40 rnrusc l Ball LJSpnerical RoLler CJ Kin~sburv 
4.1 I Thrust Lube/Coolins; ORinguFloodt JPressure 0Sealed0Wacerr:ooled 
42 I Sealin11; Detail Packed Box r7Mech. Seal Uinjeccion Seal 
4.l Sealing Cooling None t JWacer Jacketed , 1Heat Exchanger 
44 I Driver !Y1>e Motor 1 !Turbine tJEn11;1ne 1 •Other 
45 Driver Enclosure (Soeci£y J 
4.6 I Factory !esr:s Certizied curves 1 Xi Yes uNo 
47 ?er-for.nance U :-Ione []Non-iohtnessed r:wi:nessed 
48 I Hydros ca tic LJNone ::::z!Non-witnessed QWi:nessed 
49 I fil'SH L.lNone CSlNon-:,.;icnessed UWit:nessed 
50 I 
Jl I 
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Area 700 (PSS) 

SECONDARY DIESEL FIRE PUMP (P-706) 

1. One (1) Secondary Diesel Fire Pump and Drive 

(a) One (1) vertical turbine type fire pump and accessories. 

C-21700 
40M7006S 
Appendix 
Revision No. 3 

(b) One (1) vertical hollow shaft, nonreverse ratchet right angle gear 
with NE~A P style base. 

(c) One (1) diesel engine driver complete with muffler, flexible exhaust 
connector, exhaust pipe, dual batteries and base. 

(d) One (1) diesel fuel system including piping, storage tank, fill 
connection, flame arrestors and instrumentation. 

(e) One (1) diesel fire pump controller in a NEMA 12 enclosure. 

(f) Miscellaneous fittings, valves and instrumentation. 

(g) Assorted spare parts for two (2).years operation boxed separately. 

2. The spare parts will not be installed by the Contractor and will remain in 
the custody of the Construction Manager. 

Al-20 



REVISION 3 
DIV 1 SIOM USAGE Stea~~!.:!.oger STANDARD MUMBE.=l 

MM I p l PP I SH I Fl I SP JD 40.4. 11-l 
IX I I I I ENGINEERING STANDARD 

APPROVALS PAGE ..J_OF _L 
Des. Sect.P~""'z--1: DESIGN DAU SHEET 
Sect. Suov'."°'rtr1 :l,:il-i.-

vn.nc.u. CtNTllFUGAL PUMPS ISSUED 11/1/73 
Div~ l 

REVISED 12/18178 

3 

l Job No. c-21100 Customer DOE-STI1PO !W. 4()M70014S 
2 Proiect 10 ~1We SOT ,i.~ PILOT PLANT (SOT.AR nmn Bv JR'll. Date 11/1'i/7Q 

3 Eauitm1ent Nomenclature SECONDARY DIESEL FIRE PUMP 
4 Number of Pumns ONE (l) Driver bv Vendor llJ Yes l 1No 
s CONDITIONS OF SERVICE (EACH) 
6 Fluid Pumned (Characteristics, if known, are scecified elsewhere) Raw Water 
7 Desien Flow/Teinn. USGPM/"'F 1000 I 60 
8 Oceratin~ Ran~e. Minimum co Maximum ( if reauired) USGPM I - I 1500 
9 Discharee Pressure PSIG I , ,, C: 

10 Succion Pressure PSIG c:; ..... ..,~,..o:1ed 
11 Soecific Gravitv at Desim Teino (Ref 600F) , n 
12 Reauired Total liead (exclusive of 1'umn losses) Ft. ?O'i 
13 Available NPSH/Reference Point Ft. , C:/'-f-1.,-, T.J. T" 
14 Barometric Pressure PSIA 13. 72 
15 Vaoor Pressure at Desilln Temo. PSIA 0.256 
16 Viscositv at Desism Temo. ssu (or C1')1 1.1 Co 
17 Maximum Allowable Shut Off liead Ft. Per rlFPA 20 
18 Installation Indoors or Outdoors I Indoors 
19 lieizhc. Centerline of DischarS?e Nozzle Above Mounting Surface Ft.-In. ----
20 Lensi:th. Mountinz Surface co Bottom of Suction or Strainer I 20 - 9" 

- 21 ( If reauired) FC.-In. 
22 Sumo De1'th, Mountinsi: Surface to Bottom of Sumn Ft.-In. 22' - 9" 
23 Static Head. Mountinz Surfaces co Minimum Liquid Level Ft.-In. 
24 DESIGN REQUIREMENTS 
25 Pumo Tv"De LXI V-el"tical Turbine 1 tM.ixed Flow l J P't'ooeller 
26 Drive Arran2ement 1.JDirect i1n Gear • Other 
27 Foundation Plate IX!Yes • No Dimensions: 
28 Im1'elle't' Tv"De I'll Enclosed 1 J Semi-01'en Parallel O"Oeration • Yes nNo 
29 Pumps Identical? • Yes 1 tNo RPM Maximum 180n 
30 Lineshaft Bearin2 Lubrication ~01'en • Enclosed 
31 (I.f Enclosed) Lineshaft Bearinst Lubrication LJOil l JGrease l 1,-later JPumoed Fluid 
32 Enclosin2 Tube: Material Coatin9; 
33 Can, i£ reau.ired [ J Furnished bv Vendor UBv others 
34 Can Dimensions, if reauired Dia. Lenszth Suction Size Coatin2 
35 Strainer lXIYes lJNo Material Gal ,,an;..,. ,.,-i S ,- '"" 1 
36 Suction 1x1 Suci:ion Case or [X]Suction Bell 
37 Bowls r;JThreaded O'C' I lFlansted 
38 Column ?iPe !XI Threaded O'C' ~Flang;ed l J Coated 
39 Dischan:e f;(J Above Mount.inst UBelow Mounting 
40 Discharze ?ice Diameter, Inches R t::JF1an11;ed LJThreaded W.i?lain End 
41 (If flanS?ed) ANSI Ratinz 175 
42 Sealinz Detail 1x1Packed Box LJMechanical Seal 
43 Sealing; Lube. if reauired UFiltered Pumoed Medium UOutside Water 
44 Soacer Tv"De Couolinz l JYes IX.1No 
45 Driver Tv"De • Motor Uiurbine fXIEn11:ine UOther 
46 (If motor or ri2ht an2le eear) ,~vertical Hollow Shaft 1 JVertical Solid Shaft 
47 Driver Enclosure (soecifv) []]Non Reverse Ratchet l JSelf Release Cou"Dlin2 
48 Factor7 Tests Certified Curves yjYes f lNo 
49 ?erformance • None D'!Non-Wi tnessed [J Wi cnes s ed 
SOI Hvdroscatic I JNone 5:1Non-1"1i tnes sed UWicnessed 
Sl NPSR ~None UNon-1"1icnessed 1 Jwi tnessed 
52 
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Area 700 ( PSS) 

FIRE MAINTENANCE JOCKEY PUMP ( P-707) 

1. One ( 1) Fire Maintenance Jockey P1.111p and Drive 

( a) One ( 1) horizontal centrifugal pump and accessories. 

C-21700 
40M7006S 
Appendix 1 
Revision No. 3 
Revision No. 4 

(b) One (1) 5 horsepower, 480 volt, 3 phase, 60 hertz electric drive 4 
motor. 

(c) One (1) jockey fire pump motor controller in NEMA 12 enclosure. 

(d) Miscellaneous fittings, valves and instrunentation. 

(e) Assorted spare parts for tWJ (2) years operation boxed separately. 

2. The unit will be shipped with the pump and motor assembled to the base 
pl ate. 

3. Spare parts will not be installed by the Contractor and will remain in the 
custody of the Construction Manager. 

Al-21 3 
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DIVISION USAGE Stea::A!:~ogel' SiAN0AR0 lfUMSER 
MM fl I fll' SH Fl SP JD40.4.10-l 

rl ENG I NEER I HG SiANDARD REVIS ION 3 
APl'!!OVALS ? AGE ..J... 0 F _L_ J 

Des. Sect.lh"M.-· ) DESIGN DAI.\ SHEET 
I 

!• ' Sect. Supv. ·- ..• --- ISSUED 11/ 1/73 ~it~ KORIZ0NT.U. CENTIU]"UG~ PUMPS 0 iv. REV I SE!l 11/3/78 
l Job :fo. C-21700 Customer DOE-S'n!PO NO. 40M70014S 
2 ?reject 10 MWe SOLAR PILOT PI.A.TI (SOLAR ONE) Bv JRB Dace ll/15179 
3 E~uitn11ent Nomenclature FIRE MAINTENANCE JOCKEY PUMP 
4 ~o. of P'W!1'Ds ONE (1) Driver bv Vendor: !.llYes -~No 
) c;ONDll"IONS OF SERVICE <.ilCRJ 
6 Fluid P~e<i (Characteristics, ii knovn, are slleci.fied else•.Jhere) Raw Water 
1 now Desun USGPM I 25 
3 IO~eracin~ Ran~e ~inimum co :-taxl.llWm (. I.E reauired) 0SG?M I - I -9 Design !eI!l"?erature '"'FI 60 

10 Disc~arge Pressure PSlG I 125 
11 Succion ?ressure PSii I ll.7 
12 Specific Gravicy@ Desizn !emc, <.Ref. 60 ": J I LO 
lJ aeauired Total Read Ft. I ':?RQ 
14 Avail.ab Le !U>SH Fe. l 11.1 
L:> Barometric Pressure PSU I 13.72 
16 I v'ai;,or Pressure @ Desi sen r~. PSU I 0.2563 
l' Vuco:ncy r~ Design !em0. SSU <.or Co) I 1.1 Co 
13 ,~. Allowable Shut Off Head :C. I 'P2,- N'FPA. 20 i9 I C~olin~ Wacer <.Ii Required) Max. re~. "c 1- -iu Ins ca.Llac1.on !ndoors or 0ucdoors I Indoors 21 I 
22 I DESIGN REQUD-~NTS 
2.3 I Ptmro !~e 1XiSinde Sca.ge W :-!ul ci-S cage 
24 I Casinst Solie f7Axial nRadialu3ack Pull I ,Front Pull 
2.5 l Drive Arransi;emenc 111'1 Cou"Oled r 7 Close Cou0led CJ v-aelc 
26 I 3.ase ITPe 1 J Cast !ron L.J Fab. Sceel I 1 Drain Ri:n 
27 I Mount. .:\nansi;ement ~Common l 1Se;,arace uvertical !n-!..ine 
:ll:S I 8.ocacion t.From Coli. End) ~Clockwise L.JCouncer Clockwise I 

29 Pumtls faent1.caU []Yes fJNo RPM Max::..:num 3600 
jQ u~eller !y"Oe riEnclosed [JSemi-E:nclosed l&JOoen ui:1on-Clo'€ 
Jl I !y-oe or Ooeration ~Parallel l JSeriesCU7S U Sinde CL175 
.l2 N'o:z:::le Decail Re<iuired :-tin. Pt"ess Ratin2: Suction Discha::--ze JJ Suction Locat:1.on !~Side i 1End ;....lBot:cm 
34 I Suction Ty?e OFlami;ed ~Screwed wwelded 
:.35 Dischar~e Location tXl.Side riTo~ nTangentia.l 1 ,cencerline 
:36 ihscharge !7-pe LJ Flanged !XlScrewed UWelded 
37 I Bearing De~ail Lube Medium: 170il L.;.JGrease 
38 Radial i;rJBall CJSolic Sleeve 
J9 Radial Luce./ Cooling L JRingL.JF1oodr1P?'essure17SealednWatercooLed 
40 Thrust: !X]Ball ws~nerical Roller ,:JK.ingsburv 
41 I Thrust Lube/Coolinsi; L]RingU Flood OPres sure 1....iSealedlJ Wat.arcoo led 
42 Sealing Detail • Packed Box 1--:;JMech. Seal LJ!njec:ion Seal 
4..l Seall.ng Cooling l~None L.JWat:er Jack.eced L.JHeat Exchanger 
'-4 Dr1.ver !7Pe l"T\!Motor ii!urbine • Engine L.J0t:her 
4:> I Driver Enclosure ( Scee if-y J 
46 I Faccory !escs Certified cur-.es C¾]Yes UNo 
47 ?erfor.nance uNone ~Non-:11i :nessed f"iWicnessed 
4d ii-ydrosca.tic 1.!!None ;--.J ~on-Wi t:nessed CWicnessed 
49 I !U>SH 1Z]None I 1 N'on-:..Ji cnessed wWicnessed 
:>0 I 
_, l 
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Area 700 ( PSS) 

C-21700 
40M7006S 
Appendix 1 
Revision No. 2 
Revision No. 3 
Revision No. 4 

Piping spools for the following primary piping line n1.111bers shall be furnished 
by the Government F.0.8. Jobsite for installation by the Contractor: 

Line No. Size Spec. 

AS-7 6" FEA 

C0-3 3" MBA 
C0-12 2-1/ 2" FEA 
FW-2 4'' MBA 
FW-9 2-1/ 2" MBA 
MS-2 6" QEB 
MS-3 6" QEB 
MS-5 10" FEA 
MS-6 6" QEB 
MS-7 10" FEA 
MS-8 4" & 6" QEB 
MS-9 6" FEA 
MS-10 3" & 4" QEB 
ST-9 4" FEA 
ST-13 3" FEA 
ST-17 4" QEB 
ST-18 4" & 8" HEA 
ST-19 8" HEA 
VT-1 4" KEB 
VT-11 10" FEA 
VT-12 2-1/ 2" KEB 

All primary supports and snubbers for the above piping spools. 

The following pressure seal and motor operated valves: 

V-MS-10-3 
V-MS-8-2 
V-MS-6-1 
V-VT-1-1 
MOV-1030 
MOV-1031 
MOV-1132 

Al-22 
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2 
2 
2 
2 
4 
2 
2 
2 
2 
2 
2 
2 
2 
4 
2 
2 
2 
2 
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2 
2 
2 
2 
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Area 700 (PSS) 

ALLOY L!"lES 

811 & 10" Lines: 

4" & 611 Lines: 

FIELD WELDS (GFE) 

18 Welds Required 
MS-5 & MS-7 
ST-18 & ST-19 
VT-11 

61 Welds Required 
AS-7 
MS-2, MS-3, MS-6, MS-8 & MS-9 
ST-9 & ST-17 
VT-1 

2-1/2" & 3" Lines: 17 Welds Required 
C0-12 

HEAVY WALL CARBON 

4" Lines: 

2-1/2 11 Lines: 

ST-13 
VT-12 

19 Welds Required 
FW-2 

4 Welds Required 
FW-9 

Al-22a 
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40M7006S 
Appendix 
Revision No. 2 
Revision No. 3 
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Area 900 (EPGS) 

RECEIVER FEED WATER PUMP ANO DRIVE (P-917) 

1. One (1) Receiver Feedwater Pump and Drive 

C-21700 
40M7006S 
Appendix 
Revision No. 3 

(a) Bingham-Willamette Model 4x6x9ECP 14 stage horizontal, double case, 
centrifugal pump and accessories. Weight of pump and accessories is 
13,700 pounds. 

(b) One (1) American-Standard variable speed drive unit, Model No. l46CL6 
Type VS and speed controller. Weight of drive is 4,000 pounds. 

(c) One (1) Reliance Electric E5010 or 5808, 800 horsepower, 4160 volt, 
3 phase, 60 hertz electric drive motor. Weight of motor is 4,000 
pounds. 

(d) One (1) structural base with a weight of 5,300 pounds. 

(e) One (1) spare rotating element and assorted spare parts. 

2. The unit will be shipped with the pump, variable speed drive and motor 
assembled to the base plate. All half couplings will be installed on the 
shafts but not permanently connected. The assembled unit total weight is 
27,000 pounds. 

3. The spare parts will not be installed by the Contractor and will remain in 
the custody of the Construction Manager. 

Al-23 3 
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..---------------------------------------------~ 
DATA SHEET -~P~V_-_, _____ _ 

Stearns-Boger coNrRoL vALvEs 
{SPECIAL) 

PAGE _____ ; ______ _ 

S-R PROJECT -~C_--=2~1_7~-?~C=---
CUSTOMER McLJONNELL OOUGLAS As~ONAV//C,S Co ACCOUNT __________ _ 

PROJECT SO t. AR I DA TE ___ __,;1_-..,;:..3_-,..6..;0;__ ___ _ 
LOCATION LJA.GG£T7, c,,,4u.&O . ..ZNIA BY _____ c_._~_-M _____ _ 
REVISIONS I 3-ZJ-ro BY CAM 2 ~-.:!- ?,·J BY ~ 3 ____ SY 4 9Y 
MANUFACTURER C,.v Tr<!C{.. ~/JN(;ur.: 1nrt_ SOURCE: OUOTE OF ~,e,,, 

IX 
1-., 
>
Q 
0 
ca 

TAG NUMBER ,,OV- /00I 

2 SERVICE 

3 IPFt)tlCWG VALV.e' 
4 LINE: SIZE, NUMBER 

5 TYPE OF BODY 

(6 BODY SIZE PORT SIZE 

(7 GUIDING NO. OF PORTS OtS K I 

8 ENO CONN & RATING /4.l 

10 BODY MATERIAL Asr.M Alfi· r-2 Z 
111 PACKING MATERIAL /;If:/:(, 'STJ 
12 LUBRICATOR ISO VALVE NO NC 

113 SONNET TYPE ( 1-11 TEMP) ,6C (.Tl=O 

115 TRIM MATERIAL Cl<-/IIICflNCONeC.. 

l---!-.:.l .:,6--4_T:.,:l..:GH::..:..:.T.....:..S H:..:;U::..T:.,:O~F.:,F__.,:.:R.:,EO:.;D::..__-,--.--+--"Y'.:.:;'e:;::S::....,.._..::C:,,;l.:::.A~S:..:,:S,:._!.../_-!,-________ +----------f• 
17 TYPE OF ACTUATOR (z) PNE'.'UMA~1C 
181 MODEL NO. & SIZE lfO.I i 200 S~-IN' 

19 cLosE AT I oPEN AT :; rs: I:'. c..c- ~-s·: 
20 l'USH DOWN TOI FLOW ACT I ON TO Ct.t) S .::· ~ P.~ r i 

21 FAIL POSITION Ct..OS,:0 

22 HANowHEEL & LocAT I oN Y£s / s,be 
23 AIR SUPPLY PRESSURE fl.C- /OC' P5/G 
24 TRAVEL I ND I CA TOR YES 

25 MOOELNO. U,} IJA/t..£Y ,-1,-:,-:;,-
I- 26 FILTER REG I GAUGES l BYPASS 'I£ S YES YES 
en 27 INPUT SIGNAL 4-201\,/JA 

f ~8) OUTPUT SIGNAL 3 /..'r- ~5/C 

, ·- -- - . ·-. ...., ,__-t:1-E·--~t~~~~~=E~~~!::::::j::::-~~"'j✓-~-=::::t:::::1:::::!:::::1::::~--

-·---
TCTAL VAI.V£ WEIGi-iT 

35 SOLENOID I TAG NO.IREF sov-1cc1 3-wt,-J 1Z:;V)"'.". ~.c._ 
36 LIMIT SWITCHES! TAG ;NO.IREF ZS-1001 2-SPOT 
37 MAX'. DES TSMF, PP£:: /CID~-=' I 17.f!.J ,w:;,. 
38 FLU ID (I) STEAM 

39 FLOW MAx(1 MA'l.fz) MIN 111, Joe 130.:::c b5Co Iii/~,. 
40 TEMP OF 

41 6 PRESS 

42 INLET PRESS 

43 \1AXIMUM SHUTOFF 6P jJf O ~SI 

1-.lt. (4_15)'-!_v_AL_v_E_c_v_--l-_.,,_Ax_,1,......_--1,_M_l N-l--' !..:::.:;,;A:.:,r-+1£';..:/,•..::,;~--l,----1,-----1---4---1---1---+--~-
45 VALVE VEL. MAX MIN 31~t: LCJJ Z3 • j(,k:° h---1----~-4---1----1-~.it,SJ...:a,_---!-_;;..t..:...--i--:;.=:.....::.::::..i,.;....--..._....,.....--1. __ -+ __ ......... __ r---'------,·· 
\:17) NOISE LVL, dbA '1S Ce) 5 ' 
48 MODEL NUMBER ,4 2, X ~ /J I 

'.'-lOTES: (1) FLowUN1Ts: LIQu10 ______ ,STEAM ti/:.:., _GAs_____ f 

(2) 5P;.:/NG ·.::.cs1~G e:' pr-_cv10£: Af.::1. ',:LUME Tt.~.1<: ( ,(!;:;._ 1 I 
TO S'TA.O~E Cf.'l:.J.) r/J c.e SECONIJ'Z ON r;.;11" SIGNAi. re v,\',..V'= (t:uLL sn:ok-£}. i 

(:) PIPE MATE;;.iA-; •~LE':T- z.sooi:IALLOY z~ ¾ Cl-!£.OMt: 1% MOL'/ A.SrM A 335 G,;:J.J)c
0 0-::,-1 

ou TLfr- :;co :::i .\1-~y J ',..;:, ;'. cµ..:_ W1 :c 11~ "I:, M::.'/ ASTM _;,,_3? 3 ,; PA::= · I 
: 4) V/:,'-,;,'['_;. Mv::r sv~,-:,,..,; IU:OUC[: .. ,s IF ~c;:v1Rl"'C -:c rv;.7~1--i 

VALVf$ ,:;- -~1 ;- e :;fZl: ~MATERIAL, TAG NO. PV- I:::.: I 
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'""'cr.1AL) ~ .... '-., 

CUST0:'1ER Mc1)0NNEL1. £'Ct/GLAS A STJ2~/IAU77CS C..•. 
PPO..!'::CT $0'-AI< .T 
LOCATIO"' 0. G~err C'1(.l,:'R ;, !A--~ ~- (,, 

I 
N/ A 

'i .,,-~-REVlSIONS I J-24-f,o 9Y C-A.N 2 b -g.:i-1J BY PS1;i 3 
MANUFACTURER Ca,<'G.; Vu'-7;:7:J' 

SOURCE: OUOTE _. 
1 TAG riuMBE"! I PV-100:,, -cc 

: 0::: 2 SER'✓ I CE ! MAIN sTEANJ rr:, u.l 
:z:: 1Avx ST£AM-,Ofle5$ .R,£lJ(.JC/NG u.l 3 
t.::> 4 LINE: SIZE. ",lJ'.leE=i ! 2 "· MS- 1- 0c.l:3 i 

s TYPE ;;F BODY iGI.OBE' 
6) I BOD"!' SIZE PORT SIZE i z. " I I I I 

7 i GU1 Dlt-;G .~c. "" PORTS I 
CACe I ! I 

% s I Et.O C:JNN 8r R..;7:NG - I 

C'ATA SHEET ,.OV-.2 
PAG: _____ I _______ _ 

s.;; PROJECT _c,;;;_-...:.:.:., :..I .:,.7.;;0..;.C_· --

ACCOUNT --------..,-----OAT E _______ /_-~3=---~,P...;~;._ __ _ 

SY CA M 
22.. BY 4 SY -

OF 

I 
i 

I I i 
I I 

: 
\ 
L 

i 
i 

i 
i 

i 

I 

I 
I f 3 H 81./lTw t;UJ - 2.5oe: ¥t 

0:: 9 ! PI PE SC!,;EC't~LE OR :OPE (i !11\JLF-T: Z." SC.~ lbC S.W. OVTLET: 6";;iCl-l,XXS ·c"soRE= S-07: ! I-

-cs ~ OJ SOOY :~AT:aR I AL ; C/-161M€ MCf..Y C? l ! i 

,.. 11 P.A.CKING ~-IA iE.:u A:.. I G/l.APH/lc .ti$!$ J 
Q 12 L:JSR I 0-TOR 1$0 •,-AL'/E ! NO N,; I I I 0 
Ill 13 BCN~~ET TY?E ( HI Tc.MP) ! 0:>0~NG EXT· ! .I 

~ 

4 TniM FCR~,t (I.OW NOISi:/ i CASCA,OF ' i i 
J 5 TRIM MATER 11,L 1 1/Z,o /,.AA(. e,cM l?',..e ,:f I I 

16 Tl :;HT SHUTOFF RECD · Y£S C'-ASS IV ' ' 
I : 

I 7 T"FE OF AC7UATOR I 
I PNEUMATIC ; 

Js MvuEL NO. a SiZE I 
/J- loo -I. uZ I i 7 I I 

I J 
! 

CLOSE .lT I OPEN AT I ?, ,C5/(:; IS PS/G i I ! I ! c:: ; 

0 I Cio PUSH D0W~J TO ~i_O·,,, . .:.CTIOr-. TO] ! : I : I I-
< i :?1 FAIL ~OS I Tl CN I Ct.OS£ t.J I I ::, 
i-

22. I HANCWHEEt. .;, LOCAi IC!'·! I i:.., I Yes TOP i -cc I 2:! AIR SUPPLY ? ~::s ::u RE ; ~o- /OO ,P'S/~ I 
! 

i 24 I T;:!AVl::L INOIC,!TOR l Y€-:. i 
~s) ',;QCC:L NO. ( 4-) 18,411....fY A'?-5 i .. , 

I- 2t3 I FI L-:"E" F:~G I GA\,,jG~S I 3Y~~55 I Yl:S Y:.S 'le$ i I I ! i - 7 en 27 I NP'.JT SIG'IIAL 3-IS ,J}S/G ! ! 
0 

I I /:; -..r- J,; I : C. ~· .Jt.!!?UT SI GNA;.. ,! .. r: 
-- - i ! l ~- -- ·-. ,..._ • I..,, 

~ 
""Q I ;""·1:c~-- .. ~hd,... i;e I i..EtJi.lCE~; 01Jiu;j.T - f/x z 'X.:<.s a.A1S 2.;c: (J ·-! 
:,; I 18t::.tf iPIS I a~ T:lfe!T l I 

A.33.S G',,e' Pzz :,~ I , - I ! I ·~~ ~~.'!i:. :-
-- -· - ·-· - _,_,,_ -. "~ ... ' I I T i -- ---· -· - I 

ai!i I 11' 7: ~ I ~ I. I I : 
; 

r:;~ TOTAL VALVE WEIGi-iT i 13 4-...r# I I 
Cl) 3S soLc::Nc:o I TAG c,O./REF i - I 1 ; tJ) ::s I :., .. '.- 01J7 ( ~) LU p;; ·- :'. :';:·..:;.-:~.: TAG '.;C •• REF yr-<" Z'T-iDC3 IL :·\ -·.1-:: :\V\~E ':,~,;:: .;.~•J-.-r:i. <..) 
(..) 37 MM,. L)ESlG'-1 TE,...,,,a / pc::e55 I IOIO 'J:. I I 7RC P5/,.:J I -<( 

Je F'LUIO (:) I STEAM I I ., i 
39 I Ft.OW ~,o1.x,, 1 w.lC7-z.11 ,i, ~: 1 ":;Ss 4 9~J'C 270 !d//.-4·.: I 1 I 
40 TEMP OF ! IMIN ! ~.so 950 9"irJ I ·~ I I : 

~ 
41 ,6 PR!:55 : MlN /J3f-3 I 3R.3 /3i'3 PSI i : I 

< d"- I INLET PRESS I ! ~.1 i ~~ i#~ /dLs /4.C.~ i,Ps/,4 I I I Q 
C)r' I 17 fo Q 

43 MAX I MU ••• SHU.,.DFF I ,PS/ - 44 C.:O.L. r.v MAX MIN !£,2.B' 4-. C.3 O,J/ I ! ~ (45) VAL'iE C'✓ ~ .. ~AX Ml ~II 7, ..3 I I -
46 I VA:..VC: VEL. ',IAX '-11 N I I ! i 
47) I NCISE LVL, dh,I. I ! I I .. 

(48) MOO:::L NU,V9ER I 0-/Q ,J ' 
'lOTE:S: i 1) F1.Jw \J:-1 I ;5: LIQUID STEAM #/ .. R GAS : 

(2) PIPE W.TcR:.'...!... l~LET- 25Cc;f ,'L~OY 2'(;:~I, ,;~ r:c1v1::- 1°1_, .v.:1..v AS.i!-1', 1.-\; ~: -- .=:: ' : -" - I 
Ol! fLE•- ZS>o it ~\!..1..CY 2'.~ ,,_ c14;.;:,::-.t .. = I "t; ·.,-, -:.:.·-/ A ST'1'~'- .' :33' G,;: PU. i 

(=> 'lef:Q•k ,v.1~~; -:._J ,_ ,V'_.'/ f<./; 0 ucs:: I,- ,•4- ; :o ~A-:"""c.;.-; ·- ;e C;;..::" SiZc ~ MA'!"c;;'.;. [ ,. l _c. _, . 
(4) Vf:>JO:k ~ :,Jf't--Vf -s:,:; f,.J,!..l_. G: , .. .J '/ Cr.: ~ ':"' 1-. cAPL\,: .: ;:,:. A,CC~1-·"!""'lt, ~ ,J J.- ~ - C -"~ 

cc 5/GNAi_ :;:-._. {'~. car-.1v~_V..-:,1:.',•1 ~-~ =,• 15'" P<o.l G (-:.c ,v:, ?~,.,:,: ,j 
(5) ~ -\/ (•, cc, s ,_ '-/?-,. ., ~t1t:\':"'--;:~ "":"':-::I ·.~, 1-.· :;_;- ~7~.~-:-•T 1 .:"< ~ TAG NO. ,CV- 10-: E 
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DAiA SHEET r'V-.3 i 
~~CE.1!'1?.15-:l~g~~ CONTROL VALVES PAGE I I 

i 

(SPECIAL) PROJECT C- 172.CC I 
S-R 

i CUSTOMER Mc OONNclt. POUGLAS AS TR0 /1140 TICS Cc ACCOUNT 
' PROJECT SOI-A,l. r DATE I- J- ,?o i 
I 

LOCATION t?AGGE'TT C"3tll=ORNIA ev CAM I 

i 
REVISIONS 1.3-U-fo av ~2 6-2+-Bv p;i..i 3 9Y 4 9Y ' 9Y - ---MANUFACTURE!! COP:_~ VVL.CA IV SOLIRCE: OUOTE OF -_, 

1 TAG NUMBER I PV-/005 ! < 
I a::: 2 SERVICE: ! J.OMISS/f?/1/ STeAM ! I.LI 

= 3 I Ji) AIIK- S7.<!AM I I.LI 
<.:> 4 LINE: SIZ::. '.!UMBER 12½'·.ST- 6- F8A I 

' 5 iYPE OF BODY' i G'-01:i: I j 

6) SOOY SIZE ?ORT SIZE 2., I ! I l I 

I I 

7 Q.;IDING :10. OF ?ORTS l CAGc I I I I I I 

% 8 ENO CC~~N " RA i1 NG ( 3) 1 r.::un·vv1E l.lJ- ?;00 fl ! -a::: 9 ?!PE: SCHEDULE 01:i! 3CRE: 7 z.l ' INLET: ZY, ·sc.~I d.O 
,, ounET: £'' SC;-, 14-o ' I- I 

I :,-10 BODY MP.TERI AL lcARAcN STE'El _, 
-a 

f G,e,,v,#1 TE l >- 11 PACKING ~ATERtA~ ,A ::.d 
Q I! 2) LU9R!C,H0f' ISO VALVE I NO 1 NO i I I I 
0 = 13) BONNET TY?E: I S'7'() I i 

l 4) ,RIM FOR•I. (LOW N01Sa) ! CA<CAC£ I I j, 

5 TRIM MATE:i<IA1.. I 4;J j' 

16 Tl Q-IT SHUTOFF REOO 1 YES C~ASS IV I 
17 TYPE OF ACTUATOR I J'NEt1MAiiC. i 
18 MODEL NO. a. SiZE : iJ-/170 • 4-J Q I 

a::: 19 CL..jSE A, O?EN ,lT ' :.PS/G l /t:" PS/6 I r i ' 0 (20) ?USH DOIVN TOI FLC'II .~CTIO'l TC j l ' i i I- ' <C 21 FAIL f'CSl71C'l i c.~OSEO I i ::, I 

I- 2:! HANDY/HEEL ¼ LOCATIO:, ! YES I TO,D I I (.) 
<t 23 AIR SUPf'I..Y f'RE:SSL!RE ! PC - /OC' ;JS/G ! 

24 TRAVEL INO!CA,OR I V.:-S i I 

zs) (4) ld,.VlcY I i MODEL t-;0. #-6- -. 
REG i GALiSES l SYFA::; I V=S I I i I- 26 FILTER YcS v:~ - I !5 ,P5IG ' Cl) 27 INPUT SI G'1AL 3- t ! 

0 
~s) OUTPUT I :..: - ;c I I I i:.. !:iiGNAI.. I 

- ·- - I I I ! ! l ; --- ------- ·--- - I ,Uovau<: /Nt..:T- .Zrz ',X z M $CJ.I . .£,.; "4,A~.S ;:. ··--

t - - -, - - ' ·- I '""' r'-e'l, J X? ~Ch'~.¢,.; C~A.SS 30,:.,. l i 
-- -· -- -· - -· -- - ! I A IO'i G,~ // ! 1 I ! -- ----· .... '. - ·= -- --- i i ' - I 

(::l.!} iOThl. VALVE. WEIGi-iT ' ZSO-# I I I I 
u; 35 SOLENOID I TAG :w. 'REF i - I I i i Cl) 

:--'.,,.~_; ~.:·:~;: ~ -~0~.c ::-·_1~:=:t-(:',-!. I.LI 3~ P~-~-,.-,·;,\ :~;~'/;~,:•~ -:-AG '~0.:'riEF ; YES iZT-\CC5 ILVDT T(9=, 8 
< 37 MAX. D.E'~ TEMP, PRES~ : i;-~c·,c I .,u,.::.- "Sl.4 i I I 

(I) i i .. : 3fl FLUID sr£,AM I .. 
' ... 

39 FLO'N ,\!AX MIN, 37~S Z. 70 -ll/~11: i 
40 TEMP -.:,~ '•1AX !Mt r, I sz5! ~Z..S I ~r I I . i 

~ 
41 6 PRESS I 'iAX !MtNl.J/..3 I JI~ I PSI I I : 

-< 42 INLET PRESS 'I.AX MINi3fS 3;.5 /lSIA I I l ' 0 

Q 
43 ,\IAX IMU, .. Si-iU'iOF F OP ! +65 PSI : - 44 CAL. CV \ 1AX MIN!.5",3.S C·3R t ~ 

: 

45) VALVE C'I ~.t."\X \1IN I 7· ..3 I I I 

46 VALVE VEL. MAX MIN I I ' 
47) NOISE LY'L dbA ! "77 ,.j I -. I d 
(48) ~-10DEL NL,:.~eER I 1)-/0 0 

'NOTES: (1) FLOW Lie! I TS: i.1 QUI 0 STEAM :/II H.€ G>.s 

L2) Plt-:E' MAT=i:21 ~l. - C~J.SS :?00 CAJ;!.8cN srsEt. .ASTM A.IG & G'2. B 
(3) VEN~C /Z MU'i.T Sv~PLY ~OUCEt<S Ir= riea 1.1, i:2..=.!' iO MO.T'C,..l-; VALVES TO Pl Pe .SIZE.~ -"1-4T L.. 

(4) vc~cci.: ro SUPi;lt.Y ~l~NAL CCNVE'.Rie.R :::.\PAel:: er= ,\C.::: ,;.; I NG A 4- .:.~ ~✓.;\ 0 c- ! .;~""'~ ~ 
~..:r<. C.O '-,VEi<SICN TO 3•15 ps,G ( T'AG ,.._C PY- ,ccs) 

(,') c-v Mcvs •- V?T-'T M.oOtl='' tG PCR 2.. w: ?-',; Q::>':"'.:-,_,'{ &_ I PV-/0:."-i- ' j TAG ,'10. 
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CATA SHEET AOV 
Stearns-Roger CONTROL VALVES PAGE I 

( O.f':J - OPF) S-R PROJECT c-21700 
CLIENT M,DONNE.i..L C0UG,L4S !J.STROrl& U7IC: ·-· ACCOUNT 

PROJECT ~().~A!;' _,...,,AIC: 
CATE 1- IS"-!O 

LOCATION tJA SCiTT O\'-i~C,::.N/4 SY CAM 

FIE VISIONS 1£13-!0 av CAM .,7-1..{"-fo av~ 3 BY 4 BY 

MANUFACTURER COPcs VU'LCAN SOURCE: QUOTE OF COPcS - V&'LC:::.AN 6 
.. 1 TAG NUMSEFI AOV- !OC~ t,.OV- IOOCJ 
,( 2 SERVICE ADMl~SICN srEAM A1IV

0 STC:AM a:: 
I.LI 3 ro or:-~rn:::11=i:..H EA. T E.k TO tj LAN KE:"i TS z 
I.LI 4 FLOW SHEET p;-, Pl-I (!I 

5 LINE: SIZE. NUMSER A." - ST - 9- FE.A I 1/z. " - A'S - 9 • i=SA 
6 TYPE OF SOOY Gt.OE:Ji:' GLoE3E 
7 BOOY SIZE PORT SIZE 4" I½•,, I /t\ 
B GUIDING NO. OF PORTS CAGe I CAGE" I I II\ 
9 ENO CONN. & RATING ( S) ,t;un-w€LO 1,00 #- ScCk:..=i"Wt:LO 6CO;;! 

~ 10 PIPE SCHEDULE OR BORE lr-JLE'r-1 OIJfl.e.,. ', 4' Sc ;.;_AC 4) I 1/? " - S<.+i -: .. ~o 
cc 

~ 
... (11 BODY MATERIAL CR-MO WC9 C,A £',so·,_; s--:r!"·t '-
ail 

GRAl'.&11r,£ ASP.£('Ti)$ Gl?APllll:F ,4£:ic.STOS > 12 PACKING MATERIAL 
Q 13 LUBRICATOR ISO VALVE NO /JI) f.) <J I tJIJ 0 
Ill 14 BONNET TYPE :' 1-f I T.EMr) $TAAIL 'A,a.J s /~ ,._-~,A !J' 

15 TRIM FORM /Ju/CK O~f;µ'ltVC ~rJICK o,,,-~NING 

0\ 16 TFIIM MATERIAL 4/Q 5S J.IA/Cl.}€N€O 410 SS HA.K.Ot:,V€0 
17 SEAT LEAKAGE CLASS (31 Gl. ti.SC, IV CL. A:~ IV 

DI APl-l :" >,$1-,<1 18 TYPE OF ACTUATOR DIAPi-;RAGM 
19 MOOEL NO. & SIZE D-loo i /005~./ ..,ft,. C'V- 6C'o - 4 RA & a:: (2(:J (751c f:.? P5IG f-~: ·C I 35~/G ✓, 0 CLOSE AT OPEN AT 0 0 ,_ 
21 PUSH DOWN TO Fl.OW ACTION TO Of'£/,.) ~,._'EN C'/--"EN1 I cp.:_-. V,\ ,( 

:::, 
22 FAIL POSITION c..1.ose1J C,~O.Jl.C ... 

(J 

YS.S / ;"OP YES/~;:, ,( 23 HANDWt-tEEL & LOCATION 

24 Al Fl SUPPLY PRESSURE lo~ IOC 17-SIC:: ;o ~ /'" ., ~ •. .I"'., ,· 
.. 

25 TRAVEL INDICATOR YES 
y • , c-

26 MOOE!. NO. ,'-10 N' ,.: 
;:;; 27 FILTER FIEQ I GAUGES BYPASS y~s YES - ,,,. ;:_ YU -0 - -- - -
~ -- --- - ·- - -- - --- ·--- - I - -... I 

- ----- -- ---

' 
-- , __ - I - - --- - - ,_ - I 

LVOT MODEL-/T!,,.G ' 34 NO- NONI=. x:e.c;uua:.,e, )./ONE. ,1.:,:')<,11,<_£ -~ ~ 
35 l'OT~ L 1/A.!..Ve Wl:'.'SHi .3 :,o .rf -~ 100 --If- I ~ 

r.i 36 SOLENOID TAG NO/REF YES 3WrtY \'2,o VAC. 'LC. '( ES -:,, ',lt'.~·~1 a::; '/:'tC 1,.. 4 (J 
c( 37 LIMIT SWITCHES TAG NO/REF ZS - 1008 ;. c r- ,_ i MICR.0'5,1;1 -,:;;.J ICX-42 ZS- ;CC·'.'I I z SPOT .' I\ 

38 ON PROCESS INCREASE· VALVE TO CI;::,.' CP"': 
39 FLUID (11 STl:O.M sT£AM 
40 NORM FLOW (11 ~,PSIAI TEMP'1 C.P 37Wi 7?14J.tf ? F'S1 .d.00 7.S/:uc; ~\ ~, 
41 MAX FLOW (11 PiH,l'SIA T!MF"F C.P 37"'5 77 /41,,tJ' 1P~f 400 75 /34.;:; ~ I r.;1 
42 MIN FLOW (11 llN P51A. ~p•i:- C.P 0 7Z/4~o' 7.:,/.~ -~ ,( - 0 -,_ 

I ,( 43 CALC CV (1) VALVE CV /I/ 12/ /~- 37 3a Q 
Q 44 MAXIMUM SHUTOFF C. p 15 PSI 7,_t:; ,J; I 
5 45 TEMP~,!.,: DES P~s M.i.x. oes Bt;,o"F ~O P~iiA ,,1/,. r ·., I .-;~ .. tJSU, .. 
u. 46 SP GR AT: 60 °F 0.T. I 

47 VISC, CP AT 0.T. (). :~ IP .:.,, (.)/~ 

48 IS ~LASklNG E.V:i:'ECTE!r/N VALVE N1' tJf) I 
49 SOUND l.EVEl.:d8 Al.J..OWJPFIED qo .de 5"7d6'A 1,., cl~ I .5 C de/ V,\ 
50 MODEL NUMBER /J-/00 I±,. CV-6,C-''.) 1;, 

NOTES: (11 FLOW UNITS: l.lQUI:) STEAM ~I/IP GAS ~ 
(21 CORRESPONDS TO NORMAL Fl.OW UNLESS OTHERWISE NOTED. 

(31 IN ACCOROANCE WITl-t ANSI 316. 104 · 1976 -- -- . . '.4) PIPE. Mil.'7,.,.tAl.: ,NL.I:.: C,\...1\'SS ,oc c.. '. c .I\J ':,'.'"~,~; ,/,:;-. ,~ 

oun~. CL"-5".: ~-~: A ~'.-OY S":i';.. ,i,,, Ci, · 
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Stearns-Roger DATA SHEET FV 

CONTROL VALVES PAGE I 

( ON - OFF) S-A PROJECT c- Z/700 

CLIENT M::.;}O/✓N,:=C ,t,)OUGt.A.S AS7'<.:'l'IA.U TiC5 ~ ACCOUNT. 

PROJECT 50LA.R ON€ DAT"' 
/- Z. 3 -J'O 

LOCATION ,2A<;G-= 7T CAI.J,t:ORN/IJ. BY CAM 

"EVISIONS 15-/J-fo av CltM 2 1-1&-~ BY K c.c.p 3 \l-14-.:W BY/I~ 4 BY 

MANUflACTURER COPGS- VC/1..CAN SOURCE: QUOTE OF co,,;es- V(l,CAN 6 
1 TAG NUMBER ,CV-/00~ ,.:'V- /007 

~ 
c( 2 SERVICE ,4n,M1%./N'G srM re ,,ITOM/Zp/G S7M ro a: 
w 3 4£SuPete.Hrifl DS-901 OESU'Pl:.C~~ os-901 z 
w 4 h.OWSHEET P3-I •r3 -1 c., 

5 I.IN£: SIZE, NUMBER z "-!HS- 6-Qs,S z ''-VT- I -l<'c8 
6 TYPE OF BOOY Gt..Ol3e Gi.OdE 

(1 BODY SIZE l'ORT !'IZE Z" I 1/_z ~ (al GUIDING NO .. 0fl PORTS CA<:.E I CAGc I . 

SI END CONN. & RATING :r:; ) SCC/C.cr.11€.:..~ Cl..A 
,._ ~., Z...5)~ r SilJ.NJ)A/l.J soc,i,:-erwcc...o C~.t:>SS . ..:;tv 

:::E 10 PIPE SCHEDULE aR BORE r~) IN!.e.T : 2." scµ. 1e,o ~ au n.e:.r: 3 "SCH · I 4'0 11JL£T/curLer: ·z" SGI-I- fr., = ~ (, 1 BODY MATERIAi. CR·M o WC'? C/<•MO WC9 6 
oil 

12} GMPN/T'l: AS.d GMPl-1/T~ A5.B l7, 
> PACKING MATERIAL 
Q 13 1.UBRICATOR ISO VALVE ~o tJO No ,-.JO 0 
al 14 BONNET TYPE ( JI!· rEMP) COCL./WG e.xr C'OO~/NG EXT. V'(\ 

115 TAIM FORM CASCADt! CASCA.Oe Vi\ 
18) TAIM MATERIAL 4Zo SS //.tlxl) MAL.C ~ss HARP ~c V1\ 
17 SEAT I.EAKAGE Cl.ASS (3) C~A.:;:_:. / v· CL.AS~ IV 

18 TYPE OF ACTUATOR 0111.aH~AGM OIAPf-li:.,.,G,y.. 
19 MODEL NO. & SIZE 0-/00 -4-D 1)-/00 - 'f O 0\ 

a: lfl\ 0 l2o CLOSE AT Ol'l!NAT Ci fSl(l -:?.~ /JS/G o P~/t; 3~ !"SI~ 
~ 21 PUSH 0OWNTO f'l.0W ACTION T0 O,PSN OP.:N OF~,-/ 0,4',:N l/1\ c( 
~ 22 FAIL POSITION Cl0SE.J (4-} cL.0:.1:1,.;; ~-
~ 23 HANDWHEEL & LOCATION Yes I ro.'"' YGS /ilJP 

24 AIR SUPPl. Y PRESSURE f'' _, 1cc PSIC ,,90 ~ !CC ,'-}':./$ 

211 TRAVEL INDICATOR Ye'S vs--s 
26 MODEL NO. /VO JV<) 

i,.: 
27 FIi.TEA REOI GAUGES I IYPAa YGS '/e..5 NO 'l'E.s YE':. /JO in 

0 -ft ·-- .L 
II, 

·- - - --- - - -
30 i:;E9UCER'S curt.er:; ";(2" sc.p. I. ;a (.,J J/4'' 6•C•9-le.t 1N1..er ~·01.1rt.Ei: 2.xl/ 

,, . 
I _._,, 

:)1 ASTM A l?Z. -~II /2.'\ <::°NI fC A5lll Al!S -1"2. & 

f 
- -,_ -- -

--
34 l.VOi MOOEL. / 1'.A.G NO, ;,/ON.!: ,:;!E,;f.) NoA/£ R.EQ&._ IA 
35) TJib.L \JA.1.IIE.. WE!G'-1,- ~4S :II 3/0~ I/:\ 

cj 38 
c., 

IOUNatG TAG NO,REF sov-1ooi;, E WAY I OVAC. t-J,C scv.,c,;7 ~WA'/ ,iov ,<: 
c( 37 I.IMIT SWITCHES TAG NO/REF Z'S-IC<X, Z.SPO T" MICROS\AI/ rr-_)( IC(• 4.Z. z.5- I Oc7 Z 5;::,;;;- /1 

38 ON PROCESS INC:REASE - VAi.VE TO - -
39 FLUID (1) sre11M s reAN\ 
40 NORM Fl.OW (11. !''fJ Psr ..-fr.r,,n OP - - - - - -
41 MAX Fl.OW (1) pl'-1, P,to./'!"'..M,a'i 0 p 404C f4t.6l'1So IZ'1S'fi1 /300 J8c/q.5'4 2~,,: 

c( 42 MIN FLOW (1). !l,:1,1, Ps1A./~J,1P'F OP 0 - - 0 - -~ 
c( (43) CALC CV (21 VALVE CV ,z. 2. 2., '-1 z. ;i 4. ,/ 
Q 
Q 44 MAXIMUM.SHUTOFF ,0 P I 7!Jo ,w;1 &zv0 '.15 f 

3 45 TEMP >IIA;f. OES I CU$$ MAX. 01:S. /0/() 
. ,.. 

/17re !'51, 9r.o•,&/ c~,;- ...... ::.~ 
~ 

,-
I&, 48 SP GA AT: 150 °1' O.T. 

47 VISC. CP AT 0.T. 0,0?../') O· oz..,g 
48 PERCENT Fl.ASH PERCENT SOI.IDS "-JCNC 

.. 
/'-'<.", I 

49) SOUND 1.EVEl.;d8 ALI.OWjPAEO qo dJ: .Rod67 qc 
, .. u; 72.d/·j , .. : -

(50) MODEi. NUMBER J.l- /00 0-/00 !/~ 

NOTES: (11 f'i.OW UNITS: LIOUI0 ITIAM #II?! . GM 
(21 CORRESPONOS TO NORMAi. Fi.OW UNI.ESS OTHERWISE NOTEO. 
(3) IN ACCORDANCE WITI-! ANSI 816.104-1976 

- - . - ' .- .. , - ', [4.)SPl;?ING CLO"=ING j.NI, 0<.:.01/lt,F VCLUMfc TAN(. ·' _T ... ~;-c ,:,,-E,f'.,, 11 ::,g Sc.C,,NLJ.:; oe. l.,~, 
n::,,, ·;;1G-IV6I. ic 11A1.VI:: .\JI.I. :;r-~ci-=-) 
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CATA SHEET PV 

Stearns-Roger CONTROL VALVES PAGE b 
S-R PROJECT :: - 2/ 7:'::Q 

CLIENT /dcl)ONNE"L l)OUGI.AS J.ST.:ZONAU7'ICS co ACCOUNT 
PROJECT :,SOL_.! kZ ! CATE (._-//-;:·-:, 
LOCATION JJ.,t',.GCf:TT CAI.I ,COR:V/A 

BY 
r ._. ,.\ /IA, 

REVISIONS 1 ,£-/J-l.OBv CAM 2 Z-1£-f),~BY~ 3 'f-ie,-~ BY RC...!) 4 BY 

kt MANUFACTURE A COP~S- Vi/.:.C.AN' SOURCE: QUOTE OF COPeS- VULCAN 

.. 1 TAG NUMBER PV- 100 o 
< 2 SERVICE ..c?S ,=,:_.:._~H ii< TO cc 
w 3 CilAJ4, OUMtl ;JE,:.,1-. 1/4!,ll,li. z 
w 

4 FLOW SHEET P3- I c., 

5 LINE. SIZE. NUMBER 4" vr-/- K::.~ ---6 TYPE OF BOOY c; .. oe£ 
( 7 BOOYSIZE POAT SIZE 2,, 

~ ( 8 GUIOING NO. OF PORTS CAGl I 
g ENO CONN. & RATING ( 7) ;..?urr:• :: ::...:) t./Jc.t:. ( J2Ar:t/ Ai' 7/n I-</ .f .Jf.,F PP/? Jtl~T-;3:f/,-,:::.,d_, & :E 10 PIPE SCHEDULE QA BORE (.4) II.Ji../:.,'. 4 "SCl-4 40 · C t..l'r.:..,;:;- le 5cl.f- 4.J a: 

(, ~ WC-9 & ""' SOOY MATERIAL C;.2- /vf O 
oi!I (, :ll GP.P1-11rE ,A:$,6 6 > PACKING MATERIAL 
Q 13 LUBRICATOR ISO VALVE NO NO 0 
CD 14 BONNET TYPE 1-11 ,E'~,-. .-j ) CooulVG E.XTENS/0 ,v & 

15 TRIM FOAM ( L.O\ ... N<'I SE J /.IU5H T;Z./,vt II\\ 
(1 .. TRIM MATERIAL 4 Zo S6 H-'kC !:NW .M~ L C.C MI;::_ : ,t,: Iii\ 

1 7 SEAT LEAKAGE CLASS 13) Cl.ASS IV 
..:. 

--
18 TYPE OF ACTUATOR n1A~H1.;.t,.GM 

(19 MOOEL NO. & SIZE /)-/00 - Ito i cc (20 CLOSE AT OPEN AT Oi-~IG .::,"' J,'5IG 0 

""' (21 PUSH OOWN TO FLOW ACTION TO OPEN :.'/~E;,.-< :, 
22 FAIL POSITION c:..ose;;; ""' CJ 

Yt:< I r,.,r < 23 HANOWHEEL & LOCATION 

24 AIR SUPPLY PRESSURE CC ......, 100 p:;1<:-
:s TAAVE;L INDICATOR YES 

(26 MODEL NO. I 5) 8Atl£Y AP-f & i-,; 
21' FILTER AEa\ GAUGES\ BYPASS •,"::'5 u; v=-: ... 

0 :;s INPUT SIGNAL 4- 7n IV\ A a. 
(2') OUTPUT SIGNAL 

J'i ~=.,uceF<s 1~'-e-1'. 4 1',X p" SCH ..:kJ ASTM ,4 ·/If_- - ,c-£ wl ~/-1 :;,s.:.-c.Jir:> .& 

i 
31 l),JTt.EI !" XIO SC/-1 J i', AJrM A ·If::, -,t:f..., J ..j" 5c,c,-p-l£r & -- ·- -- - ! -
-- - - - -- -- --

II\ :,, I LVDT MC-DEL/TAG NO VPr-T I z ✓--lot:o 
(35 ~T"AL 1/A:..'.JE we:::;;.;' ' 20 9~~, & 

t.i 36 SOLENOID TAG NO/REF -SOV• ICCO :, WAY I 2. ''/AC. ~< (.l 

I C,t"·-"' & < 37 LIMIT SWITCHES TAG NO/REF l.~ - ,c-..:c z. 51-'t.n" M1CLO~,v ,,rep 
38 ON PROCESS INCREASE· VALVE TO 01-~,-J 
39 FLUIO (11 STEAN• 
40 NOAM FLOW 11) i;N,FslA/reMP C.P IA"'001' J&a/!b7r. ~.£9 I IS1 
41 MAXFLOWl1) ~N PSIA/J'!MP' C. p .dfl0CO ?f!IJIQ(;f_", ?43 ) 'SI 

< 42 MIN FLOW Ill P.N ('':, IA/TEMfl C. p .,.u''(J() 38o / .44trl: 37.:, .& ~/ 
""' & < \43 CALCCV I~~ VALVE CV qi,;_,/ 5, R /2 / Q 
C 44 MAXIMUM SHUTOFF C. p (,c' . 
5 4S TEMP MA:< C7ES MAX: OES p~•i;-~-; 9~c •p I -::(: rr/., .. 
u. 46 SP GA AT 60 "F O.T 

47 VISC. CP AT O.T. C c-: O 
48 PERCENT FLASH PERCENT SOL/OS N0 - (-:g) SOUNO LEVEL:d8 ALLOW\PAEO -lC _l~ «:_7C_-,6').. IA 

·. ~q MOOEL NUMBER r I}- /0 :) 
NOTES: ( 1J FLOW UNITS: LIQUl::l STEAM -:I:£ 'H~ GAS 

121 COAAESPONOS TO NO AMAL FLOW UNLESS OTHERWISE NOTEO. 
(3) IN ACCORDANCE WITH ANSI 316.104. 1976 
.J) J/IE ,vtATil~/ AL. JNl..i: I - CL. AS~ '-iCC t1 AW.CY :Z '/4 ·,.· G.-1..:0M; \ "(~ MOl..'i ASTM .,.\a.3,:= ~rs. I-' :.z. 
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Stearns-Roger CONTROL VALVES 

CLIENT Mc.:J,)N/,·r.!..l. 001./GI.Af: A.STxONAUTICS CO 

PROJECT 50£.AR ?N,= 

OATA SHEET TV 5 
P•GE I 

S~ PAOJECT C. - Z. I 700 

ACCOUNT 

OAT" 2- S-fO 
-:. .. '.. .. ;; LOCATION .OAGG.;. rr C.t'-.l.l . .t::JR!V/4 av C~/\11 

~ ...._ 
"1 

~ 
.... 
~ 
~ 
i;:;_ 

"' :1.. 
'-, 

T 
!"I 

... ~ s I-

AEv1s10Ns 1 S-l3-.£0av ~M 2 7-1£-?oav CAM 3 /'2-21.-<iO av ~t(_!? 4 ____ av ______ _ 

MANUFACTURER C.::JPcS· VULCAN SOURCE: QUOTE OF C0/",:5- VVL.CAAI & 
1 TAG NUMBER rv-1OO4 rv- /0OZ 

..I 
: 2 sER v1 cE cON OENS/. TE ca NTJ::. u. CDN/JeAISAi'e CON n:21~, 

o ~ 3 To .OESUP&CUTR t)S-'?OZ 7l:) tJ~Sl.l.-£.i!HTI<. PS-7":J/ 
~ : ~ 4 Fl.OW SHEET P-3- / ,P.3 - I 
~ ~ s L.INE, s1zE. NUMBER l: 1'-co-J'- s.aA z~ -co-12-rcA 

''\.I N,. z J---+------~~.;;,;._;;;=;;.....;...;_;;.;;;,;.;. _____ ,j.;.,;_~_;;;;;;_~-.;,;;,;=,_.-+,----------+-,,,_...;.,;, ...... ,..J--~---------t 
,_ 0 6 TYPE OF SOOY G -' 08£ _,....,..., <= ~zo ~ 
'l r sooY s1zE "°"T s1zE / 1/z 11/i ,. I 11, 
'-, 0 ... /:\ 
\j z , a au101NG No •. oF PORTS CA~c I cA~E I I 11\. 

~ ii!: 9 ENO CONN. & RATING (.::1.l S'~ETw€1.L) ;_:a~ dvrrwGt..cJ- JCo . .65 
0: ~ ~ t ! ~,.10..-+--P-"1'-PE~s.aac.;..H.aaE.aao..au_L..aea..~aa-..aB.ao_R..aE'-----+:/-i.,.!.!.-'-' s;..;.c.:..lf_ ... ~_o ____ +-______ ..,1,'/J_~""#'-r ...... · ..... z....,½._,'·.,..·..,o_v.;..n_ .. .-_"_f_.,~,~'-~ ... r._4-t·, I\ 

111 ~ 1- (11 sooY MATERIAL. cAR8-:iN STEIL: Cle-Mo wc1 t.W 

: ~ e, : (12) PACKIN'G MATERIAL ~,2AP#trE Ase GRN7;11r£ A 5.c' & 
t:f ~ ~ Q 13 L.UBRICATOR ISO VALVE NO ;VO /10 I N'.J \9 ~ \!. al l--'-14"-,f-,=8;.;;0;.;;N-'-N-E;;;.T;.;,T.;..Y;;;.P;.;,E_.r,_.;.;;;,;;..;.=.;.;:.-~-p:..;t:;.;;A_/_A,/_.J-....;..;..;.. ___ l-___ ...._ ____ -t-_/1~/.-.A/-t,.,/~-------1 

~ ~ ~ 
rrt ~ ..I 1!5 TRIM FORM -cASC.4 .Ot" c!J)t/AI. l'~.E.NiAGC ili 
~ ~ fie) TRIM MATERIAL. ,ll,] 5$ f/AK/)e/J€a /110 S.5 #A,4'CeNE0 l!::) 
< ~ I.J 17 SEAT L.EAKAGE CL.ASS (3) ~~ASS IV (;L, ASS /V 
~ <,; •:) 1---+----+------------+,;.:..;..;..;..;......;..;_ ___ ~-------1-------~~~--r11 I\ 
1- ~ ,._; 1B TYf'E OF ACTUATOR OIAP/-IRAGM t)/A P#RAGM (10) /I\ 
~ ~ c:. 19 MODEL.NO.&SIZE CY-C:,0()-~0 cv-&oo-ao /1\ 

>, 
.I 
C" 

~ .i ~ .20 CLOSE AT Of'EN •T z.z !"SIG O /JSIG ~7 /J~/G I O p_o:;,r. '/1\ 

,_ ~ ~ 21 PUSHOOWNTO FI.OWACTIONT0 C~OJE o/"£1'/ CCJ~E I o,.;~/.1 & 
~ ~ ::, 
'I'\ , 1- 22 FAIL. POSITION OPcN 01";,"-1 (7} 
.:n ..,. ~ 23 HANOWHEEL a. 1.0cAT10N Y&s/ n;µ y1=·.s / T:.:P 
~ <t 24 AIR SUPPLY PRESSURE C1 ~ /!')(} /'SIG ~(}~ /00 /'SIG -· _ ... 

~ ~ 211 TFIAVELINDICATO.. YES Y€5 
~ ~1---t-~"""'1------,--,-------,.,....,1-:...;;;~-------+-----------+-,..;..;;;;.. _____ ~-t 
~ t' ..,: (26 MOOEI.NO. (Ifa pes.1r,!";'r..Gt.' )15, 8AlLE y AP-5 /;,41!.GY Afl-S' & 
~ "" 27 FII.TEFI FIEOI GAUGES I IYPAa YES -,e, YG.t. 'fJ;'.S Y€S y;:;! 
~ - ' 0~ i---t-----------...... ----+-..;..;;;~_. ___ ___.-----+----'---..... ---1------..... =--..... ---t 
, ~ 28 INPUT SIGNAL 4• Z:..'/'l'.4 .d-c., "-.-",:>, 
.,. ·- < a. t-,--t---------------+--~----=---------+-----------1---..... ------t 
~ i1 11. J---+_._2 ... 9-+-0.;..UT.;....P_U_T_..;,S_IG.;..N_A_,;L _______ ,._ ________ 

4 
_________ -+------,..,...-~-,-~ 

~ ,::, 30- FI.ECUCE:.Qs /IJl..c.r '. 1!1.! .. X Z1/z ,. &.&. 

i ; ~ ti--t=..;;_~-~-~~:;_+~1---i;_ ... ~_•;_.-.;_H;_•;:;_~~--;~=~=!=~-+t•;_-M;:;:;_""; __ ..,_.-~_ -==--==--==-..i,j=_ -:=,... -==--==--=i..1, -==--==--==--==--lj~,..-==--==--==--==-..-r=_ -==--==::=_-:1+0U:_ ;.;;.=~=.,.1..1:.=.,,•=_T=_'.=_ ""=11.,..1/:' I,-=.,,,~ =,..,•• =,,,.,(=_ ==/=,,..•=_· =_ -iJ ~ & ~ : tS ; ~- - -· - . ·-
~ ~j~ r.~34~~~-v~c~~-~--~o~o~s ... ~~~1'~i~A-G~N--~~--~~~~~~r_-~T~~;z~r._-~M~n~-~='+----~---~~v~~~r._-_r __ .1~z_r_-_1_0_o_~;;;.~~6 
~ ~ •~ 5 2 (3

3
5
6 

TOTAL V.AI.VE. WETG~i:--· . //Oil /I? ~ I t 
<I .- ~ '-l :t U SOUNOIO TAG NO,,.EF - 21, 
l
::,ww u 
t./J t a::, ~ <t 37 

1-'X' .;. ~ 38 ON PROCESS INCFIEASE - VAL.VE ro :,,·_ /··· 
I.Ii C)---
j: ~ \-.. ~ 39 FL.UIO (1) C -,N~'-'=I : ,•. 
::!IU -✓ • 1-

L.IMIT SWITCHES TAG NO/REF z:s-lO,:l4 Z Sl-"C r ;1.1,c::: swtn W le.~ - .:: :. z<: - lo-:i· I.:: "3 ~~ :, r & 
OP/~,<. 

~718 I 12{:,/I :t: 14 r'.il <:l),.. < Q <i 40 NORM FL.OW (1). l7i.,,P'51Ant::.l.\o OP - - -

-;::- V) ~ w ~ 41 MAx FL.ow (11 AH.PS,,.._/-ro,,P op zz.n. ,c:rr/l'z.i';. 11 PS 
~~~~~ ., ~ <:) ..., t'i v• ~ 42 MIN FL.OW (1). p,.,.,µ51,.;)~ OP ~z. 1.1.1/,u'(r- 1/Z P= I 
- CD .._ c > <( (43 CAL.CCV (2)~ VAL.VE CV /./ Z/0 .0/2 2, 9 
· .J ~ ~ ~ ~ 44 MAXIMUM.SHUTOFF ~ P /' 0 j}.S/ 
...) - ~ -< ,... (-. ~~ .... ::) 4!5 TEMP PM,'I( DES PAE.:SS M6.X 0""' !35"r I /-::-,c .v;/•: -<"'~"' i 0 -::~<::I~~ 48 SPGRAT:&OF O.T, 

/4. 7/0.0571 3 0 & 
l&O /Sf 

13£ •.,e: / JC, o ~SIA 
I 

'• (_. - ~ 1-,.,. :..< 47 VISC, CP AT O.T. {). (. 
"' .:.. 48 <" • ~ ';; PERCENT Fl.ASH PERCENT SOL.IDS ;v-o 1-J .-; I 

• > u z (49 souNo L.evEL.,da AL.LOWjPFIEo cio ~1 ,. ..,-4 ,1/;, qo de 1 ;3 dli4 /, 

W 'i ~ ~ ~ ~ ~::::::(!s:0,:::M:0::0:E:L.:N:u:M::B:E:Fl:::::::~::::::::~c~v:-::&~,:,~,,:::~::~::::::::::::~::::::::~::::c~v:~-:&~~..::,:1 :::~:::""__,--' .. 
~- - - .-.. NOTU: (11 P'\.OW UNITS: LIQUl0 # IP~- ST ... ,.. ________ , GAS l.!:, 
._. -~ .!:;. -~~ (2) COFIFIESPONDS TO NOFIMAL. FL.OW UNL.ESS OiHEFIWISE NOTED. 

~ (3) IN ACCORDANCE WliH ANSI 616.104 · 1976 
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VALVE · , Hliffifll .IER FLOW CutllR.011 /1..ocl<.~TlJ'llll" \ -- li-:l'I. • TAG " STD. HO. SIZE TYPE RATE EHDS MAT L & FIGURE HO. DIAO. RE?. lfO. ~~JfM•.IATi•,J RE,IARkS . ~ • SP41 1 1/t.'' OW cRo~ay z•o" . 'PS'J-101.1 -_oti4--

3 ; 10G'ANGLE __ l5tio n•r: wen _____ J (ll ___ GFE" _RPWt~'-'-1 ___ R.Ellf:VH @> ____ rs,c __ _ 
• :~~-2 ~:(2.'~ AtJGLG /51Jo B,l., WcB Ctlo~d'/ (_I) (,Ff:• RPw,~ v-Z /lE"Llt:V~S @ ;;;·~ _________ • I_. l<Joo __________ P.f_ ·-·- -~----·i)y- --•·•·-- · · · · ·· ----- ·-·-· ··-· · -•·--PS'-1-10'23 - spl': 1 •.Ji',. AtJGLE J5,o i: wee c, OS (/) GF€' R.PWf.l\/-.3 /lELlt=.V{;f @ ~~,·; 

_ _ _eo ___ 1-J•o ·-··-·· ··-·· _______ -·---- _______ .. . . . . .. __________ -·--··•- ---S"P4-l. z" Bi.-J Clh.S JlY 
I 7,;.. > P 5V-2<t o ') _ oo!. ~:3.-: A,..Jc.U:" .t S-oo RF \tf C <J _ (t > Gf<: RMS RV•/ /ULICVcS @ ~HG_, __ 

-· -· ·- ·-· 6. . ·------ -- ·-- -- - -- ·-- ·- -·- --· .. -··-- --- -Z" DI.J Cllr:.J8'/ 
Ill i 

P.5Y-2'ito .::~z. ·(o~ Al\l'.;~G 1>oo .e.F WC'/ (ZJ GFti RMrflV,2 /l.EUl:Vcf_~ _ _f_ftG __ , __ 
------- .. ·- 'I ---- --- . ·-- ---- ·------ ---- ·-·· .. -·- ----- ---5Py-l If-'' ow cR.o~/l'I 

""" ,oo 
Psv-1..CJ/2 -oo~ .. • q A.JCiLE 900 ),. WC't (2) GFG RFs/.lV A.eucv~, '-&" F~,c, 

- . ·- - ···- '-·•~~ ----- -- _/if_·--- --··--·- ----- .......... _ ---- ··- -- ---.... -
--------1-----1 --1---- I· ---1--1---- --·--- - •- 1-----------------1 ---

---•--• ----1--------1- 1------1 

---------1-----l••--l---•·l----1---1----1-------1----1·----1----·-·-------1-··-------------
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-------1----t-··--•----1--1--1----1 -----1---,-- --

(I) P~ID 
(2) P ( 1 i) 

NO. 

ND. 

11-0 P 2 o oS I~ I 7t.. 3 
l,1.c:, P 2. ooS- 13 J7'- 7 

6. 
6 
A 

Rc~:.u.. 1..:rr-er~"-1~ 'T, o>-->At, nc(..!t.cf'f.l;: ~·,;:: 

,6. R.';Ll(;F \.'ALVE I.Isl 2 
6 CI/STOlltR De-Pr. or- CAJl.:i(f"r'/ 
/\. PROJECT le 1111.J~ .foL,+.t ?ti.or l'LliN1 
/\ LOCAJIOll vA-GG€TT C AL1F . ---• --- -- ---·---r - -----~;#---- -· --·- -------/\. SY~lnt p 2(, - 7 /ls . ~------------------------------1~lv._~AI_E f'~'!.rn 1io. · rA!:E of __ .I 

I· 11·· · .t\' f.; • 



~ 

-
TAG 110. 

V-Fw - 2-?0I 

-
STD. HO. SIZE TYPE RATE EHDS HAT L & FIGURE HO. OIAG. ~~ DEsiG/\1/\T,o,J RE.IARKS 
SI> 41 ,. \JAL ,~fc:.. 

f'IIIANUAL 

-
HI 'J 
tlf) VALVE· , I I , ijijffifl?@m~-1M:if11111. i oci-:.ou'INE I ~ -

_ 014- lf- At..lGLE 1500 BW wca ti) GF£ Rwrv 
- --·-- --.I--·-------- • ····· 

t " I I I I I Rou.weLL I · SPlll 
'I- fW-loo-loZ.I _ 058 

V- Fw- ue-zo2' SPl.f-2. -1 - 01ll-

RPlJ.lICK ,: .. ,:::e" ;::: :~ :::- -'1Am~ -(~- :::- I nr.:i-~v 1-M•.luAL ---·-• ----
CH(::c.l<... 

V·CO-hf-'2ol. i ~;. ::/~-- -;,-;_ GLo6E lb"i._j ew we CJ RockWE'LL _ ( t.) GF~ ·- RAyJL'J _M_Ar-JuA_L ______ _ 
··- ·- - ---------------

3 

V-To-lo. J 1j _s:~t lo'' G,tTt' ,oo 8~ \HC6 /2.oCK.~E'LL (3) (',FE TOFIS .MAt\lUAL .... ·····-- ____ .. __ -- - ---- .. ,ea,, ___ ------ ·-·-···--·--- ----------------
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SPl#L ,. • /loCl<WELt. 
- o?, lo GATE ,.o IJ,,J wcB . / y.. (3) GFc TUFf"I s MAtJUIIL 
.. -- ·- -- ----- ---- -·- --- __ I&. '-·--·- --- --·· ·-- ------------ -----------

'I-TD- 3-.328 

V- LJG. /- 110/ 1-=~i-~~- -~:_ t;AT'1' .... /fl FL \NC6 .i.~/t'- _ _!!!._ -~F<!__. UGIS- / _"_'_'9_rJ_u_n_L _____ _ _ 3 __ _ 
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-----------
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(I ) 

(J.) 
(3) 

Pt T.D 
P~r.o 
p ~LD 

NO. 

tJo. 
No. 

LJoP Zoo5'1~d?Ct.3 
4o P Z o 05" I 3 I 7(i. 7 
Ll-oP 300) /32. I 'It. 

~ 
L\ 
/\ 

QpUlw .... :t'- 1~E~,\-no~r,'-, llc.<..1'...c111,<·, 

L\ . \ .\ I. \T I. I ~d 
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Rev:ision No. 1 
Revision No. 2 
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Revision No. 4 
Revision No. 6 

ROCKWELL INTERNATIONAL ROCKETDYNE DIVISION DRAWINGS 

Drawing No. Rev. Title 

40I2002131 679 1 Press. Inst. Detail Process Conn. 
680 Deleted 
681 0 Press. Inst. Detail Process Conn. 
682 0 Press. Inst. Detail Differential & 

Liquid Leve 1 PC 

40P2005131 763 3 P&ID RS Preheater Feedwater 
764 Sh. 1 2 P&ID RS Boiler RB204 - RB206 
764 Sh. 2 2 P&ID RS Boiler RB207 - RB209 
765 Sh. 1 2 P&ID RS Boiler RB210 - RB212 
765 Sh. 2 2 P&ID RS Boiler RB213 - RB215 
766 Sh. l 2 P&ID RS Boiler RB216 - RB218 
766 Sh. 2 2 P&ID RS Boiler RB219 - RB221 
767 3 P&ID RS Main Steam Manifold, GN2, & 

Drain ' 

40M2005131 925 l Core Piping Plan Elev. 379 10° 
926 1 Core Piping Pl an Elev. 375 1011 

927 3 Core Piping Plan Elev. 372 1611 

928 1 Core Piping Plan Elev. 367 1311 

929 1 Core Piping Plan Elev. 364 1 0° 
930 1 Core Piping Plan Elev. 363 1011 

931 l Core Piping Plan Elev. 350 1 0" 
932 3 Core Piping Plan Elev. 347 1 611 /341 1611 

933 l Core Piping Plan Elev. 337 1 011 

934 3 Core Piping Plan Elev. 331 1011 

935 1 Core Piping Plan Elev. 324 1011 

937 3 Core Piping Elev. Main Steam Header 
Lines & Vent Upper 

938 0 Core Piping Elev. Main Steam Header 
& Vent Lines Lowe~ 

939 1 Core Piping Elev. Start Sys. Steam Line 
Upper 

940 3 Core Piping Elev. Start Sys. Steam 
Line Lower 

941 1 Core Piping Elev. M.S. Line Anchor & 
Inst. Details 

942 2 Core Piping Elev. Condensate Line 
Upper 

943 2 Core Piping Elev. Condensate Line 
Lower 

944 2 Feed Water Elev. Upper 
945 3 Feed Water Elev. Lower 
946 l Elevation, Boiler & Preheater Drains 
948 0 GN2 Reducing Panel Assy 

A2-l 

4 
4 

1 ,3 ,6 
l ,3 ,6 
1 ,3 ,6 
l, 3 ,6 
1,3,6 
1 ,3, 6 
1 ,3 ,6 

1 ,3 ,6 

1 
l 
1 ,3 ,4 
1 

1,3,4 

1 ,3 ,4 
1,3 
1,3,4 

1 

1,3,4 

3 

1,4 

3,4 
2,4 
1,3,4 
l 
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Revision No. 6 

ROCKWELL INTERNATIONAL ROCKETDYNE DIVISION DRAWINGS (CONTD} 

Drawing No. Rev. 

958 1 
962 2 
963 1 
964 1 
965 0 
966 0 
967 1 
968 1 
969 l 
970 1 
971 3 

40M3005132 173 0 

40P3005132 192 -3 

193 SHT l 3 
193 SHT 2 3 

194 3 

195 3 

196 2 

Title 

GN2 & Inst. Air Elevation 
Pipe Support #1 
Pipe Support #2 
Pipe Support #3 
Module Installation 
Module Installation Guide 
Module Installation Fixtures 
Heat Shield - Level 16 to 17 
Heat Shield Details 
Pipe Support #4 
Notes & Pipe Support Data 

Interconnect Skid Piping 

P & ID TSS Charging Oil 

1 ,3 
1 ,3 
1 
l 

1 
1 
1 
1 
1,3,4 

2,3,6 

P & ID TSS Charging Steam and Condensate 2,3,6 
P & ID TSS Charging Steam and Condensate 2,3,6 

P & ID TSS Extraction Oil 2,3,6 

P & ID TSS Extraction Steam and 2,3,6 
Condensate 

P & ID Thermal Storage Unit and Ullage 2,3,6 
Maintenance Unit 

ROCKWELL INTERNATIONAL ROCKETDYNE DIVISION DRAWINGS (INFORMATION ONLY} 

GA000-90907-MB 0 UMU Skid Assembly . 1 
-M30 4 Skid Assembly 301 - Piping Plan & Elev. 1 ,4 
-M31 4 Skid Assembly 301 - Piping Sections & 4 

Elev. 
-M35 0 Skid Assembly 302 & 303 - Piping Plan l 
-M36 l Skid Assembly 302 & 303-Piping Elev~ 1 
-M40 1 Skid Assembly 304 - Piping Plan & Elev. 
-M50 0 Skid Assembly 305 & 306 - Piping Plan, 

Elev. & Sections 
-M55 1 Skid Assembly 307 & 308 - Piping Plan 1 
-M56 l Skid Assembly 307 & 308 - Side Elev. l 
-M57 1 Skid Assembly 307 & 308 - Front & End l 

Elev. 
-M60 1 Skid Assembly 309 - Piping Plan & Elev. l 
-M75 l Skid Assemblies Typical Sling Assy. 1 
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ROCKWELL INTERNATIONAL ROCKETDYNE DIVISION DRAWINGS (CONTD) 

TEMPORARY FLUSHING CONNECTIONS 

NOTE: The following temporary flush drawings are original contract drawings 
marked-up to show temporary piping interfaces. 

Drawing No. 

40M2005131 925-B 

926-A 

927-A 

928-A 

929-A 

930-A 

931-A 

932-A 

933-B 

934-A 

940-A 
944-A 
945-B 
658-A 

659-A 
660-A 

GA000-90902 Ml 30 

M135 

Ml36 

MlSO 

MlSS 

M156 

SKIE M809 

Rev. 

0 

l 

3 

1 

1 

1 

1 

3 

1 

3 

3 
2 
3 
4 

3 
4 

4 

3 

3 

l 

2 

2 

0 

Temp. 
Elev. 
Temp. 
Elev. 
Temp. 
Elev. 
Temp. 
Elev. 
Temp. 
Elev. 
Temp. 
Elev. 
Temp. 
Elev. 
Temp. 
Elev. 
Temp. 
Elev. 
Temp. 
Elev. 
Temp. 
Temp. 
Temp. 
Temp. 
Assy. 

Title 

Flush Conn., Core Piping Plan 
379 1 -0u 
Flush Conn., Core Piping Plan 
375 1 -0 11 

Flush Conn. , Core Piping Pl an 
372 1 -6u 
Flush Conn., Core Piping Pl an 
367 1 -3 11 

Flush Conn., Core Piping Plan 
364'-Qu 
Flush Conn., Core Piping Plan 
363'-0" 
Flush Conn., Core Piping Pl an 
350 1 -0 11 

Flush Conn. , Core Piping Pl an 
347 1 -Gu/341 1 -6 11 

Flush Conn., Core Piping Plan 
337 1 -0 11 

Flush Conn., Core Piping Pl an 
331 ·-au 
Fl ush Conn. , 
Flush Conn., 
Flush Conn., 
Flush Conn·. , 

Core Piping Elev. 
Feed Water Elev. 
Feed Water Elev. 
Preheater Module 

Temp. Flush Conn., Boiler ~bdule Assy. 
Temp. Flush Conn., Preheater Feed 
Water and Drain System 

Temp. Flush Conn., SA-301 Piping Plan 
& Elev. 
Temp. Flush Conn., SA-302 & 303 Piping 
Pl an 
Temp. Flush Conn. , SA-302 & 303 Piping 
Elev. 
Temp. Piping Conn., SA-305 & 306 
Piping Plan & Elev. 
Temp. Flush Conn., SA-307 & 308 Piping 
Pl an 
Temp. Flush Conn. , SA-307 & 308 Elev. 

Flush Conn. , SA-307 & 308 
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Revision No. 6 

STEARNS-ROGER ENGINEERING CORPORATION DRAWINGS 

Drawin2 No. S-R Drawing No. Sheet No. Rev. Title 

40A7005l 33l 01 XL22934 AS-1 0 Warehouse Plan & 
Elevations & Sections 

40A7005133081 XL22934 A6-3 1 Environmental 4,5 
Electronics Instrument 
Enclosures 

40A7005133255 XL22934 AB-1 0 Raw Service Water Pump 
Bldg. 

40A7005133256 XL22934 AB-2 1 Secondary Fire Pump 2 
Bldg. 

40A7005133105 XL22934 AB-3 0 Pump Buildings 
Sections & Details 

40A20051 31 600 XL22934 Al2-1 a Receiver Tower Electronic 
Room 

- 40A2005131601 XL22934 Al 2-2 0 Receiver Tower Electronic 
Room 

40C700Sl33116 XL22934 C17-2 3 Secondary Fire Pump 2,5 
Bldg. - Foundation 

40Cl005133900 XL22934 Gl-1 6 General Arrangement - Site 2 
Plot Plan 

40Cl 005133901 XL22934 Gl -2 3 General Arrangement - Core 2,5 
Area 

40P7005133103 XL22934 Pl-1 2 Piping Symbols & 4,6 
Nomenclature 

40P7002133104 9033/4 Pl-2 4 Line Schedule 2,4,5,6 

40P7005133140 XL22934 P3-1 4 P&ID - Main Steam EPGS 2,4,5,6 
Area 

40P7005133141 XL22934 P3-2 4 P&ID -Condensate & 2,4,5,6 
Feedwater EPGS Area 

40P7005133145 XL22934 P3-6 4 P&ID - Demineralized 2,4,6 
Water PSS Area 

40P7005133147 XL22934 P3-8 4 P&ID - Instr. Air & 2,4,5,6 
Service Air PSS Area 
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Revision No. 6 

STEARNS-ROGER ENGINEERING CORPORATION DRAWINGS (CONTD) 

Drawing No. S-R Drawing No. Sheet No. Rev. Title 

40P7005133148 XL22934 P3-9 3 · P&ID - Fire Protection 2,4,6 
PSS Area 

40P7005133149 XL22934 P3-10 3 P&ID - Liquid Waste 2,4,5 
& Drains PSS Area 

40P7005133150 XL22934 P3-ll 4 P&ID - Service Water 2,4,5,6 
PSS Area 

40P7005133151 XL22934 P3-l 2A l Cycle.Flush and Steam 2,5,6 
Blow (PSS) 

40P7005133151 Xl22934 P3-l 2B l Cycle Flush and Steam 2,5,6 
Blow (PSS) 

40P7005133151 XL22934 P3-12C l Cycle Flush and Steam 
Bl ow (PSS) 

2,5,6 

40P7005133152 XL22934 P3-13 2 P&ID - Inerting Gas & 2,4 

- Mi SC. PSS Area 

40P7005133153 XL22934 P3-14 0 P&ID - Water Conservation PSS 
Area 

40P7005133155 XL22934 P6-l 3 Raw/Service Water Pump 2,4,5 
Bldg - Plan & Sections 

40P7005133246 XL22934 · P6-2 3 Secondary Fire Pump 2,4,6 
Building Pl an & 
Sections 

40P7005133154 XL22934 P6-3 2 Pump Building 2 
Floor Drains 

40P7005133247 XL22934 P7-l 1 Fi re Protec ti on 2 
System 

40P7005133156 XL22934 PB-1 2 Underground Yard 2,4 
Piping Plot Plan -
Core Area 

40P7005133157 XL22934 PB-2 l Underground Yard 2 
Piping Plot Plan -
Souther Area 

40P7005133158 XL22934 PS-3 l Underground Yard 2 
Piping West Well A) 

A2-4 



C-21700 
40M7006S 
Appendix 2 
Revision No. 2 
Revision No. 4 
Revision No. 5 
Revision No. 6 

STEARNS-ROGER ENGINEERING CORPORATION DRAWINGS (CONTD) 

Drawing No. S-R Drawing No. Sheet No. Rev. Title 

40P7005133159 XL22934 P8-4 7 Underground Yard TSS 2,4,5,6 
Drainage 

40P7005133160 XL22934 PS-5 4 Underground Yard Piping 2,4,5 
Sections & Details 

40P7005133161 XL22934 PS-6 5 Underground Yard Piping 2,4,5 
Misc Details 

40P7005133165 XL22934 P9-l 2 Above Ground Yard Piping 2,5 
Key Plan 

40P2005131901 XL22934 P9-2 l Above Ground Yard Piping 2 
Receiver Twr Piping Plan 
& Section 

40P2005131904 XL22934 P9-3 2 Above Ground Yard Piping 2,5 
Receiver Twr Piping Plans 

- 40P2005131905 XL22934 P9-4 3 Above Ground Yard Piping 2,4,6 
RS Twr Piping Sect._& 
Details 

40P3005132020 Xl22934 P9-5 4 Above Ground Yard 2,4,5,6 
Piping Thermal Storage 
Unit Plan 

40P3005132021 XL22934 P9-6 4 Above Ground Yard 2,4,5,6 
Piping Thermal Storage 
Unit Section & Elev. 

40P7005133248 XL22934 P9-7 3 Above Ground Yard Piping 
Plan - North Half 110' 

2,4,5 

Level 

40P7005133249 XL22934 P9-8 4 Above Ground Yard 2,4,5,6 
Piping Plan - South 
Half 110' Level 

40P7005133250 XL22934 P9-9 3 Above Ground Yard 2,5,6 
Piping Plan - North 
Half 115' Level 

40P7005133251 XL22934 P9-10 4 Above Ground Yard 2,4,5,6 
Piping Plan - South 

- Half 115 1 Level 
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STEARNS-ROGER ENGINEERING CORPORATION DRAWINGS (CONm) 

Drawing No. S-R Drawing No. Sheet No. Rev. Title 

40P7005133252 XL22934 P9-ll 2 Above Ground Yard Piping 2,5 
Plan - North Half 120 1 

Level 

40P7005133253 XL22934 P9-12 l Above Ground Yard Piping 2 
Plan - South Half 120 1 

Level 

40P7005133162 XL22934 P9-13 1 Above Ground Yard Piping 2 
- Pipe Rack Sections 

40P7005133163 XL22934 P9-14 4 Above Ground Yard 2,4,5,6 
Piping Sections 

40P7005133108 XL22934 P9-15 4 Above Ground Yard 2,4,5,6 
Piping EPGS Area Plans 
& Sections 

- 40P7005133164 XL22934 P9-16 2 Above Ground Yard Piping 4,5 
Water Treatment Area 
Pl an 

40P7005132027 XL22934 P9-17 3 Above Ground Yard Piping 2,5,6 
Make-Up & UMU Area 

40P7005133109 XL22934 P9-18 2 Above Ground Yard Piping 2,4 
Details 

40P7005133180 XL22934 P9-19 4 Above Ground Piping 2,4,5,6 
Details 

40P7005133065 XL22934 P9-20 2 Above Ground Piping 2,5 
Details 

40P7005133185 XL22934 P9-2l 0 Temp. Steam Blow, 5,6 
Velocity Flush and 
Chem. Piping-PSS Area 

40P7005133197 XL22934 P9-22 0 Temp. Steam Blow, 5,6 
Velocity Flush and 
Chem. Piping-PSS Area 

40P7004I 1165/8 P14-l 2 98 Secondary Pipe 2,4 
Supports Oil Lines 

40P7004I 1165/8 Pl4-2 4 150 Secondary Pipe 2,4,5,6 
Supports 2-1/2" & 
Larger Hot Lines 
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STEARNS-ROGER ENGINEERING CORPORATION DRAWINGS (CONTD} 

Drawing N-o. S-R Drawing No. Sheet No. Rev. Title --
40P7004I 1165/8 P14-3 3 65 Secondary Pipe 2,3 

Supports 211 & Small er 
Hot Lines 

40P7004I 1165/8 P14-4 4 115 Secondary Pipe 2,4,5,6 
Supports 2-1 /2" & 
Larger Cold Lines 

40P3002132009 9033/4 P25-5 0 TSS Slowdown Tank 

40P7005I 1165/8 P26-l 2 Nomenclature List 2,4 

40P7006I 1165/8 P26-2 4 Valve List - 2-1/2 2,4,5,6 
Inch and Larger 

40P7007I 1165/8 P26-3 0 Motor Operated Valves 

- 40P7008I 1165/8 P26-4 l Pennanent Strainers 2 

-40P7009I 1165/8 P26-5 2 Temporary Strainers 2,4 

40P7001 OI 1165/8 P26-6 0 Expansion Joints 

40P70011I 1165/8 P26-7 1 Pressure Relief Valves 5 

40P700121 1165/8 P26-8 0 Steam Traps 

40P700131 1165/8 P26-9 1 Flow Restriction 2 
Orifices 

40P700141 1165/8 P26-10 0 Fl ex Hose Li st 

40P70015I 1165/8 P26-ll 4 Interface Li st 2,4,5,6 

40P70016I 1165/8 P60-l 7 l 44 Sheets PSS Area 2,6 
Primary Pipe Supports 

40P70017I 1165/8 P60-2 1 66 Sheets PSS Area 4 
Snubbers 

40C2005131812 XL22934 S32-l 0 2 BCS Target Support 
Framing 

40M6005132902 Xl22934 Ml 50-1 0 BCS Target Elevations, 
Sections & Details 

40M6005132903 XL22934 Ml 50-2 0 BCS Target, Sections & 
Details 

A2-7 



C-21700 
d0M7f106S 
Appendix 2 - Revision No. 2 
Revision No. 4 
Revision No. 5 

STEARNS-ROGER ENGINEERING CORPORATION DRAWINGS (CONTD) 

Drawing No. S-R Drawin9 Mo. Sheet No. Rev. Title 

40M60051 32904 XL22934 Ml 50-3 2 BCS Target Sensor/ 2,5 
Shutter Locations and 
Details 

40M60057 32~05 XL22934 M150-4 0 BCS Target S~ipping Crate 
Details 

40M70051 331 23 XL22934 M4-1 2 HVAC Equipment Schedules, 4,5 
Symbols, Abbreviations & 
General Notes 

d0M7005133124 XL22934 M4-2 1 Miscellaneous Structures 5 
and Plans 

40M70051 331 30 XL22934 M4-3 2 Sections, Details and 4,5 
Control Diagrams 

40M70051 33254 XL22934 M4-4 1 HVAC - Environmental 4,5 

- Electronics & Instru-
ment Enclosure 

d0I7005133201 XL22934 I3-1 2 PSS Instruments 4 
Locations 

41''!70!"2133059 Q033/4 I4-1 to 20 0 Instrument Installation 
I4-4 1 Detai 1 s 4 
I4-5 1 4 

I4-12 1 4 

40I700217I PIT 1,4,5,6,7,9 I7 Series 0 PIT Instrument Data 2,4 
PIT-2 1 Sheet 4 
PIT 3 1 4 
PIT-8 Void 4 

40I700217I TE 1 A thru C !7 Series TE Instrument Data 4 
and TE 2 thru A Sheet 4 

401700217! TT 1 - A 17 Series 1 TT Instrument Data 4 n, - B 2 Sheet 4 
TT 2 - A,B Void 4 

401700217! TS 1 17 Series 0 TS Instrument Data 
Sheet 

401700217! LS 1 thru 3 !7 Series LS Instrument Data 4 
Sheet - a.017no217 I LV 4,5,6,8 I7 Series 0 LV Instrument Data 4 

LV 7 1 Sheet 4 
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STEARNS-ROGER ENGINEERING CORPORATION DRAWINGS (CONTD) 

Drawing No. S-R Drawing No. Sheet No. Rev. Title --
401700217! SOY l thru 3 17 Series 0 SOY Instrument Data 

SOY 7 thru 10 Sheet 

40!7002171 TW lA thru D,2 17 Seri es l TW Instrument Data 2,4 
Sheet 

40!7002171 PS 2 17 Series 0 PS Instrument Data 
Sheet 

401700217! TI 1 17 Series 0 TI Instrument Data 
Sheet 

401700217! PV 6 thru 10 !7 Series 0 PV Instrument Data 
Sheet 

401700217! LV 7 17 Series 0 LV Instrument Data 
Sheet 

401700217! PI 1, 2, 3, 4 17 Series 0 PI Instrument Data 2 

- Sheet 

401700217! TC 1 17 Seri es 0 TC Instrument Data . Sheet 

4017002171 TV 1, 2 17 Series 0 TV Instrument Data 
Sheet 

4017002171 TV 3 17 Series 1 TV Instrument Data 4,6 
Sheet 

401700217! FE 1 17 Series 1 FE Instrument Data 2,4,6 
Sheet 

FE 2 Void 4 

401700217! FT 1 17 Series 0 FT Instrument Data 
Sheet 

401700217! PV 1 thru 3 17 Series 0 PV Instrument Data 
Sheet 

40!700217! AOV 1 17 Series 0 AOV Instrument Data 
Sheet 

40!700217! FV 1 17 Series 0 FV Instrument Data 
Sheet 

40!7002171 PSV 1 I7 Series 0 PSV Instrument Data 4 
Sheet 
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STEARNS-ROGER ENGINEERING CORPORATION DRAWINGS (CONTD) 

Drawing No. S-R Drawing No. Sheet No. Rev. Title 

40!700217! PI-BOB, BOC 17 Series 0 PI Instrument Data 5 
BOD, BOE Sheet 

4017002171 SOV-11 17 Seri es 0 SOV Instrument Data 6 
Sheet 

4017002171 TC-2 17 Series 0 TC Instrument Data 6 
Sheet 

40!7002171 TE-3 17 Series 0 TE Instrument Data 6 
Sheet 

40!7002181 11165/8 Ill 4 PSS Instrument Index 2,4,6 

4017002191 11165/8 111-T 0 PSS Temporary 5 
Instruments 

-
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STEARNS-ROGER ENGINEERING CORPORATION DRAWINGS ( FOR INFORMATION ONLY) 

Drawing No. S-R Drawinq No. Sheet No. Rev. Title 

40A3005132000 XL22934 A6- l Therm a 1 Storage 
Control Buildings 

40A3005132004 XL22934 A6-2' Therm a 1 Storage 
Electrical Equipment 
Building 

40Cl005133905 XL22934 Cl-1 Settlement Record 

40Cl005133907 XL22934 C2-1 4 Core Area-Key Plan & 
Gen Notes 

40C7005133 l 10 XL22934 Cll -1 2 Electrical Manholes 
and Misc. Foundations 

40C7005133111 XL22934 Cll -2 0 Electrical Manholes 

40C3005132005 XL22934 Cl3-l Therma 1 Storage 
Control Building & 
Electrical Building 
Foundations - 40C7005133115 XL22934 Cl7-l Raw/Service 1..iater Pump 
Bldg. Foundation 

40C7005133117 XL22934 Cl 7 -3 Covered Pipe Trench & 
Mi s c • De ta i 1 s 

40C7005133l 18 XL22934 Cl7-4 0 Pump Bldgs. Sections & 
Details 

40C7005 l 33 l 22 XL22934 Cl9-1 0 Warehouse Building 
Warehouse Fndn & Floor 
Slab 

40C2005131801 XL22934 C37- l 0 Receiver Tower 
Foundation Plans, 
Sections & Details 

'10C3005132001 XL22934 C38-l 0 TSS Equipment 
Foundations 

40C3005132002 XL22934 C38-2 TSS containment 
Foundation Plan 
Sections & Details 
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STEARNS-ROGER ENGINEERING CORPORATION DRAWINGS (FOR INFORMATION ONLY) 

Drawing No. S-R Drawing No. Sheet No. Rev. Title 

40C3005 l 32003 XL22934 C38-3 0 TSS Tank Sections & 
Details 

40C3005132022 XL22934 C38-4 TSS Misc. Foundations 

40C7005 l 33 l 25 XL22934 C39- l Pipe Rack Foundations 

40C7005 l 33 l 26 XL22934 C39-2 Misc. Slabs & 
Foundations 

40Cl005133903 XL22934 Gl -4 General Arrangement -
Receiver Tower 

40C7005133128 XL22934 Sl7-l 0 Raw/Service Water Pump 
Bldg. 

40C7005 l 33 l 29 XL22934 S 17 -2 0 Secondary Fire Pump 
Building 

40C3005132006 XL22934 S26-l Therma 1 Storage - Control Buildings 

40C3005132007 XL22934 S26-2 Therm a 1 Storage 
Electrical Building 

40C2005 l 31803 XL22934 S32- l 0 Exterior Elevations 

40C2005131804 XL22934 S32-2 Framing Plans-Platform 
Leve 1 s O, 1 

40C2005131805 XL22934 S32-3 0 Framing Plans-Platform 
Levels 2,3,4,5,6 

40C2005 l 3 l 806 XL22934 S32-4 Framing Plans-Platform 
Levels 7,8,9, 10, 11 

40C2005 l 31807 XL22934 S32-5 3 Framing Plans-Platform 
Levels 12,13,14,15 

40C2005131808 XL22934 S32-6 0 Stair Sections & 
Details 

40C2005131809 XL22934 S32-7 0 Stair Sections & 
Details 
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STEARNS-ROGER ENGINEERING CORPORATION DRAWINGS (FOR INFORMATION ONLY) (CONTD) 

Dra.,.,i ng No. S-R Drawing No. Sheet No. Rev. Title 

40C20051 3181 0 XL22934 S32-8 0 Sections & Detai 1 s 

~-OC2005131811 XL22934 S32-9 3 Sections & Details 

40C7005133131 XL22934 S33-1 1 Pipe RacY. 
120 I -0" 

Pl an at Elev. 

40C70051 33132 XL22934 S33-2 1 Pipe Rack Plan at Elev. 
110 I :..Q II 

40C70051 33133 XL22934 S33-3 1 Pipe Rack Elevations 

40C7005133134 XL22934 S33-4 1 Pipe Rack Plans, Sections 
& Details 

40C7005133135 XL22934 S33-5 0 Pipe Rack Sections & 
Details 

40Cl 00?133911 XL22934 Yl -1 0 Site Plot Plan 

40Cl 005133921 XL22934 Y2-1 0 Initial Grading Plan - 40C1005133922 XL22934 Y2-2 1 G~ading Sections & Details 
40C1 0051 33923 XL22934 Y2-3 1 Core Area Layot & Grading 

Pl an 

40Cl 005133924 XL22934 Y2-4 0 Core Area Grading Sections 
& Detai 1 s 

40E7002133224 9033/4 E21 2 Heat Tracing List 5 

40P70021331 78 9033/4 P25-1 0 Demineralized Water Tank 

40P70021 33184 9033/4 P25-2 0 Raw Water Storage Tank 

40P70021 33186 9033/4 P25-4 0 Ca 1 ori a Make-Up Tank 
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1--_. 1----------t-----------l---l--l-l-l-l--1----1----1--1----1---, 

·•lnforoall~n 1uppllcd by S-R, all other columns lo be cmnplelcd by Rockcldyne. 
(.fC. (1\ 111~1'1\H ... :i. L--mL:. 1-t:.<,~U:,l.l) \-JITll•I-I .._n, :il<,ID/MOOIJJ..a 

I 

___ cuC<•ID . ~ {:~~ 
O~earrnn-Dco~r 

u,cou,o•u•c. U 

>:&• ,:. 
:_-~17::JO 

I 1
...... las.:; f 'l:~~1z 

>-------------------• 
---;;;-1·--,---,,-l I'',,-, ';)-J(>-r..~? ....... ,, .. ·.io __ ~~ ·_:.. :'/~L'1 I~ 

I I•.\ H .1 r11, .. 1f, 
···-----·-· 

llllf SCIIIDUI ( 

/,U/,. !:.Ti::A:,l '·"•--i 
.:.-.----·-

\ 



. } 

- - -,. . .,.. 

• •• 
LW[ NO. 

LIN[ 

I Sil£ 

BD-301-~ ' 
BD- 30.Z-Ff: , .. 

, •.•. ,. ,• ,.1',....,.,,.-........ ~ ............ -""'"'.''~·· ...... ,.,...... ....... ~ ...•• ~.~-.---- -· 

I • OUCRIPJION orfRAJINCi CONIIITIIIN5 • 
R(f[RfNC( ORAWINGS 

ns, 
IIUIGll 

r---------------,----------------J-----r----.--.:_J INSUL, CONIII ~ ,o..s 1-------.---1 SCHEI> rsu; 

I 
FROM I TO 

£·305 AOV-~70B 

f:· 30G. AOV-:>BOB 

ftOW PSICi I 0r 

4 I 'ill- I 4 ti I bl& 

f 

PSICi I •r 

-112 '""' I 61& 

PIPING SVSHM 

,'.~!= 5 

,-1\=S 

OIA(i 
. 

----------------·1----------------1 1--1--1--1--1---1--1--------

--•--•--•--•--1-------t-·-

l-----1----+-------------l--=---------1---1--1--t--t--1--1--1-----1--

• 
•v 

CONIRACJCR 

6,Ff. £1) 
---
C.ff (1\ 

-----f---1--------------1------------1---1--1--1--1--1--1--1-------1-----

--•--•--1--1 1-------1--

------1----1----------------+------------ 1----1--•--•--• --·•--

l----·l---·l----=---------1------------1---1-- --•--•--• --•·--1-------1--

I R[W.R~S 

----1---1-------------11--------------t----1--1--1--. 1--1--1--1-----1--1-----I·---

--•--•--•--•--1-------1--

--•--•--•--•--1------- ------•---· 
I 1--------------1-----o 1--1--1--1--1--1------ ·--1------

I I l--------------1--------------1----l·--t--l--l--l--l--l------l--1------

--•--•--•--•--l-----'---1--1------~·----
1-----1---·1--------------1--------------1----1--1--1--i·--1--1--1------1--1-----1---

-----1----jl------------------f·---------------1----1--t--1--,--,---+--,-------,--,------•----
---•--·1--1--1--1--,-------t 

1-----1----------------~~--------------1---1----1--1--1-t--1--1--------•-----1---

--•--l-l--f---l-------1--1------1----
1----1---1------------1------------1----1--1--1--t--1--1--1----- 1----1---
I I l--------------l-------------l---1--1--1--1--1--1--,...------.---1-----

1-----1---1--------------1---------~---1---1--1--1--1--1--1--i-----1--1-----1---
l-----1---1-------------1--------------..----1--1--1--1--1-1--1------1 •-----•---

•lnformuton supplied bt S-11, 411 other columns to be comrleted by Rocletdyne_ 
lafE ( ,\ jlll)1C..1'TC.!> 1-1111:.~ f-;te;-111.>f.O l"lltlllll c.r1. tl<II../Mooul.-e:. 

·-·----------------·--···•····-------------

I ••••u ,~!lf. .. ,ltl:J~ _, ___ 1~~-•o __ ~ b·u=&, 1-----------------
Oncni-ns-JJof'c1t 

U1CUlll'O•.UCD J 

..-1~~1 ... ,.,. ... , .. ~l'h~~ 
l•l \', • -~--J.~•~~_.:!!_!~.l~-··'-"--- L---------------- ---·---

l lNf SCll(OULf 

R cL:'.d.':J::r::·J <::DJ 

>:i:i ,:.. =·~ -;:;:) 
,: 

; :::.: ; 



- - -,,,,., •• "4)-• •.-•r•i-•••-------• -•• -•-•r-

• • • DUH,11 • • DUCIIIPTION OP£AAIING CONDITIONS R[f(ll(NC( DHAWINliS 
LIN£ INSUL COHDITI01,jS llSJ n 

LIN[ NO. llfMAH•S 
SIU 5Cll[ll P511i CINJIIACJOR 

fll/JM JO HOW PSIG Of PSIG of PIPING SYSH" .I D;...K' ' 
.df}Al! '"fl<'/?./-

@ 
:," 4'1 3°C0·222-QEX v-201 B !'1'/5 1010 

rl I,. ~,:If e?>'I' 9~~ I ~7~ 1_ ~f(. C0·201·n~ . ... :~-,_ --
C0·202·KtJ 2' V·20I 2-CD-1-FBA e, (..(,0 <JB'-" 59~ 92li 11l.7 CPS) 

-- -- -- -- --
~{9~5 

,1,3,; ------ ---
(O- ,03-1-\i/ 3,ii2J f.',•1:L DRk\W:o VALVES ~-CO-{..-B8A 6 200 400 3C,O 11..:-!.- ~~---
::o-20~·R1;1 1'' MS-204 ~t~co- 105- RNX. 6 111!> IOJlJ 

,.,,"j ,,,._ 929 nt.4 ~;=££•}·~P9 
'• -- -- -- --- -- nt..1 ------~- ---:o-z~s-r..:.,: I~ i: 1-15· 205 3·to·222·QE)( - ~ l'i'/5 101[;. ~l~Z 929 !7'{1 Mi:.l•}/Cr;;, -- ------

:::>• i;'Q.-• l{!.X 
, .. 

M5·204> 2 rc.o- i:: o !;.- R"J)(. B 1'17:i 1010 2:~2 ')Z? 1764 l,.f :(1)/CP;; -- -- --- --- - -- -- ,_ 
::O·f07-Rl:C ,•· /.15· 207 2"-CO· 'i:08·/<NX 6 1775 ,o,, U2 92;. nl4 llL--li)~;;.3 

--- -- --- --- -· /7/,.1 TiLi01- ---
:J-2~3·Rli't •f I-\.;· 2 'l9 -~ -Co - 2.22 ·QE><. t, ,ns 1010 ~,=~ 929 /7~7 _____ 'C~9_ -- -- -- --
:: :> · i: C~•-tt.1;11 ,· t,\=,· ::o') 2•!,::0- cc,s - RNX. B 1775 /OIJ r'., 929 ntA 

c.ru,)1 ... ~ , .. /C;;;i -- ---- -- --- {.fLfj7-- -----::.c · .?t.l·R1l( I• :.\ :. - 210 21.co- 211 -RN'.( a 177!,;' /OIO ~~~2 929 11ls -- -~E.~. -- -----
(O-cll·Rlll( (2' II.:· Zit 3 • C0-222-QE.K e. 177:t ,ow ~1 9.?9 111,C" (. f t-C,,), 

·--------- --- -- --- -- --- --- /71.,7 ___ ,.'.:P9 ---
'.:.u•i'1?-R1:.<. 1'' W. ::- 21i! z'LCD· i:11-1<1'1'><. e. 1??5 {0/'.) ~f! S)29 J1{,;!. c.H .. C•)/.r-c 

-- -- ---- -- ----'~--~ --
Co-~ 1:l·f.lU ,·· IAS· 213 2•-co- 214--R/-J)( 6 /7'/S IDJO 

,..,, ~ 9Z.9 libS c.r::,•J' _ ....... 
____ _!:f'2 -- -- -- ---· --- --- 17;,s ----

C'J·C"i<:•l<.1~< '-, .. II,:.· 214 ~- co-222- Qt:X. ~ /7'/;, /OIO 2:,~2 9Z9 {..r£., •l-' I , - /7{.,.7 ;._:p~ -- -- -- ---- -- -- --- ---
':O·ct; · R~-< i'' l.",S·215 '2."· co- c.14 - RN~ ll l'J7!i IOIO ~ ;.(_! 92'i 171,,£ ua::c,~~PS --, .. - ,_ --- -- --- -- - ----- ---
':O· i::IG.· R~X II;~- Vi:. 2"· CO- i!17-Rt-J)(. (i /77~ IOh'l ::-~-1 929 nu (,r '.:.(r)~p-

--- -- -- -- -- /7/.,!,. 
__ __L'!:__;i ---

CO·i:11- RliX ,.."i /.\5• 21 "/ ~-C0-222. - C~ l!X. a /775 ,0,,1 :_;;~ 929 ~:~•!ci:~ I • J7G,7 
::0-2,s·.f.•:x ,•· /115· 216 z•~c.o- 2n-RNX I!. l?'/5 J/)liJ 

,._ ~,, 
929 111.!.. <-rt'2b:i _c,"':"' ... -- -- -- -- -- ---

co-21-)-r.ux ,. M5·219 2"-CO·c.i:0-RN)(. Ii 1775 101:> ";" :, 1Z;) ,u., t.n'~t!:~ -----1- -- -- ---- -- ,_ 
CO·U.J RI-I)( -:~·· M::0·220 ~-co-222- Q.E.X.. II 17?5" /,J/0 ~~z 929 n:..~ ~f(.(1f.!:~ -- -- -- -- -- nc. 1 
CO·i'cl•R1:X ,·· M5·221 2•!.co- 2 20-1<Nl<.. & 117:,· JJ/:l ~!:2 929 17t;f C.fi.C•)~;i;;, -- -- -- -- -- -- _____ £:_-. ----
CO-221-~~> ,·• ~-co-~or.,20~..,1 211 1 214, 5-t0-20/-QE'I( e 1775 j.1/J ,;~2 92.1j929 J7l7 ~Fl=. --- ~I1._2..1.Q=.&1:J 1-- --- -- -- --

--- -- -- --- --- ---

DRA.'611 c:.-✓ . - ~ . ~ Oaenr:nri-IJoP-cr 
: ;.:.:a ,J. 

*lnfonuulon supplied b:t S-r., •II olhtr colu11111s lo be w,:iplcted by Rocketdyne. ,_ 
~ ':·Cr1~0 4f"- (,, l11Ut.,.1C.s l111C.s l'(C>Ull>Ct. W1flllll c~rL SK1b/MOOULU - Cuf&:1.10 l,·i:s:,~: • u.co•,o••UO .. il :, •.: 

----
f.L £"fi.lr~ 

L 11,f SCIIEO~l( '/ .. ::;-:/_: 
_L 2.:1.~:flQ "!'.!~.:.!.~!!._ ri CO.'•JOC:tlSATE _(CO) 

- ... - ' 
---•-- ---·-·. --·•------------··-· ------·-··------ -·····-- ·--·----·-------·--------·- l1f,. ___ OJ. II __ Jl'f'A ,. 1 '- _ _____ _ ---··--· 

•-1 .. 
- ---- ------ ------ -----------·-- -- -- - ~----. 



- - -........ -,,.~• .. -.uwt-1J:,dJ,.,·;.9.l!-t,~~......-.. -------"-·· 

• * • DlSIGH • • D[SCRIPTIOl,I Ol'lRATING CONDITIONS l[flllNCl ORA.ING$ 
LIN[ --------------.-------------1-----.---.....---i INSUL CONDITIONS UST 1------....---f l'i' llNl NO. Sil[ SCUCV PSlli CO,TAACTOII R(W.RllS 

fROM TO fl!/W PSIG Of PSIG Of PIPlhG SYSTCM OJ>_Ci 

C0·301-l:e.<. ,( £- 311 V· 305 i llS0 fH ZOU .• 35 119~ £.fC. (,\ ----------- -----I---C0·302·KI.-! .,.. E·31Z v-~o~ ... l}SO'IJ:.2o<£ ·.· . .::,., 2193 <,F~{,\ l-----lf---~--------------+-------------1----1--- -- -- -- --- ---1------1---- ---(.0-?C,3£.E: .,.. v-ro-30~-":jO? v-304 t. f/.,5' 535 2.:;7 \::,o 2193 G.r-E.<•l -- -- -- -- -- -- ---Cu· ;04-Ec:,' f" \I-C.0-304-~0G, v-30,1, £ 11.,5" 5:5 147 ·.·.:;:, 2103 G,Ff.C•) 1-----1---1--------------1-------------1----------- -- -- -- ---. D1:LE"TllD 

(0·101,,\(i,i, ei," e-:101 SUHC.f. TA\.11{ (_v-:.0'1) ---1---"--f---- 4 - i;~~ 1H' z,;r, I✓.~ s 21t;3 l,fl.(1) = 
C.0·301-l<B:, v,'' _~URGE TA\W, (V·'!:01) E-311 , __ ~ ll~;i _ _:_1_i.s Z=>:!: t-l~-, 2193 G,fl.<•) __ _ 

(.0-30:it.e;, Ct>" E,- ~o·;:. ""URGE TMl\(. (v-~10) 1----1----- -"- _,!_s_o __ -+_,s __ ~_,2_~ Y1~:; 2/93,_q_r_£_(,_) __ , ___ _ 
(0-~01·1<e.; G," ';.URG 3. 'TAU\.(. (_ V·':!.10) E.- ':>1'2. -- 4 n-=~ ,j-!S !,o:Y =---i~) 2/t;3 ~-~•-) _ ---

& • c.o-J10-r1•. 1~• ,- TF\NIS-3 V-304 4 1(.5 5?5 2,7 1-i:S' Z/93 CP9 

-- --· -- - 1--------1--- --------~~=== =====---1----1--------------1-------------1 -- === === === --~= ===-1------1-- ----- __ .. _>_ 

---- ----- ----- --_ -=========~--- --======== --------------- --- -----------------~.f---------------

1------1---·1--------------1-------------1======-•-=--=:- -=:-_--· :-_==- -==-_= -===· --11------1~-~~---=========--I=---==--=~------1----t----------------t1---~---------1---~-------- -- --·1--------1--- ------1----t---------t--------------1--------------t----- --- -------- ___ ,_ _____ , __ 
__ ,_ ------ --==~~'.~==~~~~---_-_-,--- ----- ---•-------- -------------11--------------1----1--- -- -- -- -- ---

1------•---1-------------1-------------11----I-==~- === ~ ___ -_-_- -_ -_- -_ -_-_---_-_-_-_-_-_-_-_-_-_-__ 
1

_-_-_~ =======~~- ===== 
•lnfonnatlon su~plled by S-R. •ll other colulllflS to be completed by Rockeldyne. - ""'" - ~!Cl ILLL!_ (Heurns-Do~<3i' c:~:;~~ '1fE.(I\ lllbl'-~l (;.S LIii(.~ ftl-W1t.(.I, W1fM1,i C.FE. :;K,o/MOOULE ____ n,cc,10 t:,~_ ~~~> ••<•••••"•• .J 

---- ,-- -rT"' lM SCHfOUlf -,;_:;_: ~ ·.: 
_L _9~~ '}_!!:•.!.!.~- _fl_""-_ ~ltUl'.:! R cc• ---r-p-45•T-=- (r~, .- ,: 

------------------------------·-·•----------------- II\ _l•Afl __ ·Hf,','I -----· ____ .,__ -. -~•~~-~-------··- flt·-~ 



.. 

.. ) 

' 

- -

I 

•. t·· ,., .... ,, .. , .. ~ 
•r-• _.,r"l.,'f'l:-."'l~•·•~•.,....~•-ir";l .,..,;t.l•..i1:,,,,., 

• I • • OCSCIIP11ort I LIN[ LINE NO. 
511[ 

rRCU TO 

h 1I-J; i:-~111 Y ~- F\•J·'Z I fW-lOl,fW-2.01, FVl-2.0'j 

fVl-2ill-11i'll 2~· FW- lOD RP-1.DI 

Fw-M-1-1sx 1r FW-'200 RP- '2.01. 

FW-'b'l-1",eX 
... 

V'1. F\\J-'lOO RP- 2.o~ 

fl•J-lq-ME)( , .. 3· FW·22S·MBl<. P.Olt.E!{ f'tHJE.1- RB· 204 

fl-1-1::;-mx ,· ~- f:W·223·Mf!.~ 6~1L1:1! fllNfL R8-'.1.l> 5 

F:--1- lit-I I~.')( ,: ~- r:w 22e-Mell 801t.Ef! Pfl:JCL 1;,;~-··1.ota 

i=\•~•llll:·1::X ,. 3· FW-2.29-MI!>)(.. Bo1L1,: 1·'/1.'ll:.:L R 13 • 'LO 1 

f\'/-208-t-1:}: ,· I 3- FIN-2f5· Ml!>J<. Bee:..;;;,! P,ll/f:/.. Re-2os 
r1;.1~~-·:::Y. ... $-FIN ·'2~':.-lv\B/C... Bc1Lt:1l j>/IIH:L RI~ -'l_i)') 

-
fl-l·ll'. !I&>< 

,. 1 a- i::w -~~e.-M~it. . e.:;ILrn PAllEL P-13·'210 

FvJ-1!1-·;1:x I" ; !1-FW-2::5-Mf>,<.. 2,0'.LU! P/\t\t'.L Rf,·'2.1 I 
-

Fl'/·1I'2-l'.~>'. I" I ~-FW-2~.9-Mt'.>>'- Bo11..r~R PAl-lEL RB-1.1'2. 

F\':--z.:·?-~ii.l< ,. : S- FW- 2.':.-9-//1/~'I~ BlilLtfi P/'1111:L f:B--'l.1'3 

F1·J-l1-i--:-':.r. I' : ;i-FW-228-MS~ 6011t:R f·1nlEL f~B-'l.H· 

fW·l•f-11,;( 1· I ~-FW-223-N'\8)(. Boll~ i! : ,!//(,'t_ RP..•7..1 S'' 

Fl'/-lU,-:;,)( I• e- FW-2:::9-Me)(. 6?11-1:1( .PMll:t. Rl3-'21G. 

fVl-'lll-~1:: )( /'' 3-FW-:: 2 £.- 1.1\P.,)(.. B!ll L:: .~ l'Ji'l I: l. RB ,'Z. I., 

f\-1-11a-~::x 
,. ~-l=\1../-'Z.'2.i -fV\l:!,'1..., BOJLd! p,;,.,r, L. !! ~ - 'l 1-'3 

F1·:·1l'H•,~t. I" 3- F IAl-2'l.9 •MB)( B01t.1:1l P,l~i=L Rl3-1.1'} ----
frl-'21:-1",~X ,· 3- FW--z-:..e-M6~ Bo11.-C1.! PIIN1;L (<3-'l LO 

Fw-111-Vili)( I" ,g-Fw-na -MB)I. B011 ... 1:,~ P/Hlf"L Rl5-'Z.'LI 

F111-1U-f(ll:<. 3•1 RP-201 FW-2'31 

*lnfonnHlon supplied br S-n, •II olloer columns lo be completed lly Rockcldyne. 
"-f[. (.1) 11U>IU.TEt l-llK~ .. .,_:>VIH.b ,-:,n1111 c..n:. S.hlt/NIOOULI!. 

---------- ------ -··------- --·---·· -----·---·------------

-

OCSIGH • . 
OP(RA11~~ COl.01110,,.S li,fii~'\,1:£ :,i.11 .M:.S. 

IN5Ul cor.:u, 11:,.s HSl IN 

SCIICll PSIG C~lHACTOfl 
I RUURl5 

fLOW P51G Gf PSIG •r PIPING 5Y5HM Ill AG. 

e, tOQO 440 300.? '145 J7~; £aF E. 
---

e 2lW 44D :ao 94-5°17~; GiFE --
~ zcw /4o ! OJ:> 9-1-5 F..,: a.Ff. -- -- -- ·-- •·--

' it:l):> 440 ?.xn 945 n:. "- (\FE 
-- -- -- -- r,~:: -~ 2.XO 44, ?.'.'-0) 931 ,·n, '~'\ 
- -- --· --- ;.,,~:. 

8 2c-,:i .;~o e :.;r: 931 Ci''\ 
---- E~~ 

e. 2r.,or; -~-10 e. ~,~ ~ 9~1 f I~:, C.f'I ,-, .. : -------- -- f7:·-.;-· 
""'''\ t. '.;t:r'.I 44::J ,,re 931 /7~: -- -- --,_ -- p:.f 

II 2-'W 44'.J ~~;.~- 931 C.~'\ r·. •.:>"!" ------·-- --
6 2!!'.)J ,¥/i) ~X) 931 r=·.,.: 

/-'[a-'-
C.f'\ 

-- ---- /11=3--
a 'WlD 440 r=~D~ 931 !H!::. '-f'\ 

-- -- -- --
'.'.ff,) ~4'.l :,~Ia.J I/~: Ct'\ 6 931 /!f ~------- --

e. iau 11-<11) ~(CO 931 17f.,: cf 'I 
----·---- -- f''-':. 

2,£{l'l ,!4.D :.111 
,,~ 

Ct'\ 6 931 I,,: -- -- -- -- -•- -- ii·,: 
2Jl:J 4·1D 

.. ,,.,.,. c.f''\ 6 -'J...',- 93/ I ,:a r --,--- -- --- --
931 i):;f t. £;:!'.ll ;./.J(J .,-.0) c.f '\ 

1.; ... ------ ---- -- ,~""; --
e. Z«n '11D .. :an 931 --~ -~ lC- 'I 

-- ·- -- ·--- 7~-;- --
ll 2ml 44D ~Ql') 9.31 /7:, ~ '- i' -'I 

-- -- ---- p;.a e. [D(O 410 :,.1:) ')31 '7 :. ;. Cf 'I 
------ -- -- ;-;7-;-;; 

' ~O 44D !!'ru '>3117~ ~ c.t'\ 
r-- -- -- -- ·-- 1;,~- --

• aw 4<10 3a",j 931,,~-;. Ct'I , _________ 
--- ·,,'3- --

I) ~ 44() 3.1l1 9JI ,:.:. c.t'\ 
i---- ---- --

r. 2000 ·HO ::au l,GB {1t:.=. ~FE.Ci) 
------ ----

1---1--- ..... I PV ,•1-2'1·'/-I ~ 
•---1 ---1'"''"'" P6 t..·2,;ii uncHlll'Jrl!i .. • OP"~r ____:i:a__ ---- 111cu••011,11 c- '-..) 

l lllf SCll(OUI l 

~-F t:ED WA It: R (r: v,) JJ 2.:!f!_:.B11l•!·.!:~•~• • L~ _L h/. t'e.: 
#Jl\'.f ___ l•AH _ _J.-r1 " 1 \IC\ c --·•----- ,, ,· 

•---

,---
•---

•----

•---

•----

•---

-•---

•---

•---

•---

(;. . ~ I _, :l. 

:-1.llCO 
:.- ,-

'Jc' O_,J(_i_ 
' ·· i l ~ , ·_ 
·1- ., 



-· 
") 

'--

I 

u 

- - -
,., ',,.,.,,;,.~"·~··-···~---... --... -~• ...... '-'"'"------·-

• I :IN[ 

I • 

I LIN[ 110, 
SIZ[ 

I RP-10'2° 

fROM 

FW-1.11-Rn,l'f 

O[SCRIPTION 

lO 

F'N-l.'!.1. 

DUIC.U • • OPlHAlltlG CONDITION5 I l(f i R[NC[ DRU I NGS 
ltlSUl COtlDIT 1 0NS TCSl BY 

SCll[ll I rsu; COulHAClOR 
I REW.US 

FLOW I PSI(; I Of I PSIG 0f. PIPING SYSl(." Dllli. 
/,\ 

e. ,~J J ' • &::i ,~~3 C.fi.(,} _,.., ---- -- 1-
-- -- - ---

F1J-1.l-i•R1;if J'' I R.P-2.:>? -- FW-2 ~~ e. uu~ .f4D ~~'lJ ~a ,-·.:,3 l',,fi.{1) 
--•-- f---

-- -- -- --
,_ 

1 
Fw-'l2rR»X ,_3• I f<P-21..2 FW-'2.34 e. 2LJOC, 4-}D :_IV'.-, 

~ ll!d t.,H.(1) -~--' 

--•-- -- -- --- •---
--,-- -- ---

f~1-z2~- F-1:-< l.r I RP-21-·~ 

F11.1-1ZJ·R!l)( It __ RP-224 

FW· l.~'i 

FW· l.~<&> 

• :?.';.'.').l J£J) 
,·o~r, ~fc.(1) ,,,_ ;;!)• ... -r-1-- -- ---

1= -------- -- --. ~)} 'f-1[1 y,1-:. G==- 11t..~ (ift..(1) 
-- --- •---

---
,%-FW-2?>4,Z!>s; Z.'l>t.-Me)(. Fl'J-111! • 1'11')(1.l'J..:___ 

f:,;-n·).r.:x I" 4- FIN: 200- Ml!-lC------

1-FW- 204 TIIRU 22 I - M8)(. 

V-201 ,,, 
' 6 ltcm ,~o l.:\)..'01 '2+1 17(;,~1 c.FE- • 

--~- 2Joo 44D !~;o 9s() t s~~ ~fil cP9 :~ 
DELE-i'LD 

FVI· n1-uer.1 'L~i.' r=w -'L'LL 
-

FVl-'l?:!+\U l"i." FW-'2.1.'~ 
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• • • • • DUl6H 
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-- -- --- ---- -- ---- ---
5T ~05-Klll- ,,1 E.· :iO 2. FO·!>T·.:105-S03 " HCl6 "5::> 2/CO HI ~ti' ZI~,,!, :,,Ff. ( ii 

-- -- - -- ----- - - - ----
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LV l P3-2 SCE 19 LV-8/None P904 Crossover to 4" fW-10-FBA 

sov l P3-2 SCE 19 SOV-1/None LV-1 Control 

Pll :!4 P3-2 SCE 19 Pll-9/None 155 FW PP Discharge Pressure 
FE 358 DELETED ON PSS 
fC 37 P3-2 SCE 046.l None/None fV-37 Control 
FE 37 P3-2 SCE D46.l None/None FV-37 Control 
FIT 37 P3-2 SCE 046.l None/None FV-37 Control 
FV 37 P3-2 SCE D46.l FV-37 Control 
fV 37 P3-2 SCE D46.l None/Mone fV-37 Control 
21 37 P3-2 SOPC . fV-37 PosJtJon lndication 
ZS 37 MB P3-2 D46.l D46.l None FV-37 Position Switches 

/ Jl 44 SCE ,f235.l 40E700l95 (Loao Center A Spec.) P9l7 (BKR AOJ-5) 

J'I 50 SCE SCE PP/\ 

Pl 55 P3-2 SCE 119 Pl-3/None lSS F~ PP Discharge Pressure - Local 

~ lW 
59 P3-2 SCE (19. 1~-2/None lSS n. .PP OJscharge H20 lenip. 

PT 926 P3-l tl9 SCE furnished Later by SCE RS Steam Discharge Pressure 
Pl 927 P3-1 119 SCE furnished Later by SCE RS Steam DJscll&rge Pressure 

PC )(XX) P3-l SOPC PV-1000 Control 
Pl lOOJ P3-l SCPC RS Flash 1K Downcomer Pressure 

PIT 1000 P3-l 13-l/P9-4 tl9 IJ9 Pll-1/14-12 PV-1000 Control 
PV 1000 P3-l 13-1 119 E5 PV-6/None RS Flash Tank Vent to Condenser 

PY )000 P3-l 13-1 119 E5 PV-6/None 1/P 
sov ]000 P3-l 13-1 IJ9 E5 PV-6/None PV-1000 Control 

21 1000 P3-l SOPC 
/·- PV-1000 Control 

ZIX )000 P3-l DAS PV-1000 PosltJon to DAS 

ZS 1000 P3-l 13-1 19 ES PV-6/None PV-1000 Control 
ZT 1000 P3-l 13-1 19 E5 PV-6/None PV-1000 Control· 

HS 1001 P3-l SCf'C Discrete DeenergJ1e PV-1001 

PAH 1001 P3-l SDPC MS Steam Pressure HJ Alarm 

PC 1001 P3-J SOPC PV - 1001 Control 

Pl 100] P3-l SCPC MaJn Steam Pressure 

PIT 1001 P3-l 13-1 1/9 C9 Pll-2/14-12 PV - 1001 Control 

PV 1001 P3-l 13-1 119 E4 PV-1/None MS Steam Oypass to Conoenser 

PY 1001 P3-l 13-1 119 E4 PV-1/None 1/P 

50V )001 P3-l JJ-1 119 E4 PV-l/None PV - 1001 Control 

lE 1001 P3-l J3-l 19 19 lE-lA/14-5 Main Steam lenp 

11 1001 P3-l SOPC Main Steam lenp Indicator 

11 1001 P3-l 19 19 11-1/None Main Steam lcnp 

Zl 1001 P3-l SCPC PV - 1001 Control 

ZIX 1001 P3-1 DAS PV - 1001 Position to OAS 

ZS 1001 A&B P3-l 13-1 19 E4 PV-1/None PV - 1001 Control 

Zl 1001 P3-l 13-1 19 E4 PV-1/None PV - 1001 Control 
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PAH 1002 P3-l SCPC DS-901 Outlet Pressure Hi Alarm 
Pl 1002 P3-l SCPC 0~-9001 Outlet Pressure 
Pll 1002 P3-l P9-8 19 #9 Pll-4/14-12 lV-1002 Control 
sov 1002 P3-1 13-1 19 ES lV-J lV-1002 Control 
lAH 1002 P3-l ~OPC 05-901 Outlet lemp. Hi Alarm 
lC 1002 P3-1 SOPC lV-1002 Control 
lE 1002 P3-J 19 #9 lE-1/14-5 lV-1002 Control 
1 I 1002 P3-l 50PC D~-901 Outlet lemp 1nd1cat1on 
15 1002 P3-l P9-8 19 19 1S-1/None 1 V-1002 Control 
ll 1002 P3-l P9-8 119 119 11-l/None lV-1002 Control 
lV 1002 P3-J IJ-1 19 ES lV-l/None Condensate to 05-901 
lY 1002 P3-1 IJ-1 19 ES lV-1/None 1/P 
ZI 1002 P3-l SCf>C lV-1002 Control 
Zl 1002 P3-l IJ-1 119 'ES lV-1/None lV-1002 Control 

PC 1003 P3-l SOPC PV-1003 Control 
Pl 1003 P3-l SOPC PV-1003 Control 
Pll 1003 P3-1 l3-1/P9-4 119 119 Pll-5/14-12 PV-1003 Control 
PV 1003 P3-l IJ-1 19 E4 PV-2/None MS to Aux. Steam Tie 
PY 1003 P3-l 13-1 19 E4 PV-2/None l/P 
ZI )003 P3-l SCf>C PV-1003 Control 
21 1003 P3-l n-1 · 19 E4 PV-1003 Control 

lC 1004 P3-l SCIPC lV-1004 Control 
lE ]004 P3-l 13-l/P9-3 19 119 lE-2/14-5 l V-1004 Control 
11 1004 P3-l SOPC 05-902 Outlet lemp lnolcatlon 
Tl 1004 P3-l 119 119 ll-1/None l V-1004 Control 
lV 1004 P3-l 13-1 19 ES lV-l/None Concensale Lo 05-902 
lY 1004 P3-l 13-1 #9 B lV-1/None 1/P 
21 1004 P3-l SOPC lV-1004 Control 
ZT 1004 P3-l 13-1 19 ES lV-1/None lV-1004 Control 

PC 1005 P3-l ·SCJPc PV-1005 Control 
Pl 1005 P3-l SCf>C PV-1005 Control 
Pll 1005 P3-l 13-l/P9-4 119 119 Pll -6/ 14-12 PV-1005 Cont1ol 
PV 1005 P3-l 13-l 19 E4 PV-3/t-.one Auxiliary Steam Control 
PY 1005 P3-l 13-1 19 E4 P.V-3/None 1/P 
ZI 1005 P3-l 50PC PV-1005 Control 
ZT 1005 P3-l 13-1 (19 E4 PV-1005 Control 

rv 1006 P3-l 13-1 #9 ES FV-1/None Atomizing Steam to DS-901 
sov 1006 P3-l 13-1 19 ES FV-1/None fV-1006 Control 
ZJ 1006 P3-l SOPC FV-1006 Control 
ZS 1006 A & B P3-l 13-1 19 ES fV-1/None fV-1006 Control 
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·FV 1007 PJ-1 I3-l IJ9 ES FV-1/None Atomizing Steam to 05-901 sov 1007 PJ-1 IJ-1 19 ES fV-1/None FV-1007 Control 
ZI 1007 PJ-1 SOPC FV-1007 Control 
ZS 1007 A & B PJ-1 13-1 19 ES FV-1/None fV-1007 Control 

ADV 1008 PJ-1 13-1 19 ES AOV-1/None 
HS 1008 PJ-1 SOPC 
sov ]008 PJ-1 13-1 09 E5 AOV-l/None 
ZI 1008 PJ-1 SDPC AOV-1/None 
ZS 1008 A & B PJ-1 13-1 19 ES AOV-1/None 

AOV 1009 PJ-1 13-1 119 ES AOV-1/None 
sov 1009 PJ-1 13-1 19 ES AOV-1/None 
Zl 1009 PJ-1 SOPC 
ZS 1009 A & B PJ-1 13-1 19 ES AOV-1/None 

HS 1010 PJ-1 SDPC LV-1010 Control 
LAH 1010 PJ-1 SDPC LV-1010 Control 
LS JOJO PJ-1 13-l 19 IJ9 LS-1/14-lS LV-1010 Control 
LV 1010 PJ-1 13-1 19 119 LV-4/14-8 4"-Vl-1 - KEB Drain Pot Level Control sov JOJO PJ-1 13-1 19 119 SC.JV-I /14-8 LV-JOJO Control 
ZI JOJO PJ-1 SDPC LV-1010 Control 
ZS 1010 A & B PJ-1 13-1 tl9 19 LV-4/14-8 LV-JOJO Control 

HS JO]] PJ-1 SOPC LV-1DJ1 Control 
LAH )O]J PJ-1 119 SDPC LV-JOll Control 
LS 1011 PJ-1 13-1 119 IJ9 LS-J/14-lS LV-lOll Control 
LV lOJl P3-l 13-1 IJ9 19 LV-4/14-8 6"M5-6-QEB Drain Pot Level Control sov lOll P3-l 13-1 119 119 SOV-l/I4-8 LV-1011 Control 
Zl JO)] PJ-1 SOPC LV-1011 Control 
ZS lOl 1 A&B PJ-1 13-1 19 119 LV-4/14-8 LV-10]1 Control 

HS 1012 P3-l SOPC LV-1012 Control 
LAM 1012 P3-l SDPC LV-1012 Control 
LS 1012 P3-J 13-1 119 119 LS-1/14-lS LV-1012 Control 
LV 1012 PJ-1 13-1 119 119 LV-S/14-8 10"-MS-7-FEA Drain Pot Level Control 
sov 1012 PJ-1 13-1 19 119 SOV-2/14-8 LV-l0l2 Control 
ZI ]DJ2 PJ-1 SDPC LV-1012 Control 
ZS 1Dl2 A & B PJ-1 13-1 19 119 LV-S/14-8 LV-1012 Control 

HS 1013 PJ-1 SDPC LV-1013 Control 
LAH ]013 PJ-1 SOPC LV-1013 Control 
LS 1013 PJ-1 13-1 119 119 LS-2/I4-1S LV-1013 Control 
LV 1013 P3-l 13-1 1)9 1)9 LV-S/I4-8 6"-MS-3-QEB Drain Pot Level Control 
sov 1013 PJ-1 13-1 IJ9 19 SOV-2/14-8 LV-1013 Control 
Zl 1013 P3-l SOPC LV-1013 Control 
ZS 1013 A&B PJ-1 13-1 19 19 LV-5/14-8 LV-1013 Control 
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HS 1015 P3-l SDPC LV-1015 Control LAH ]015 P3-l SDPC LV-l015 Control 
·LS 1015 P3-l 13-1 IJ9 IJ9 L5-2/J4-15 LV-1015 Control LV' ]0]5 P3-l 13-1 IJ9 IJ9 ' LV-6/14-8 2"-115-8-QEEI DraJn Pot Level Control sov 10]5 P3-l 13-1 119 #9 SOV-3/14-8 LV-1015 Control 21 1015 P3-l SDPC LV-1015 Control 25 1015 A&B P3-l 13-1 119 19 LV-6/14-8 LV-1015 Control 
HS 1016 P3-l SDPC LV-1016 Control LAH l016 P3-l SDPC LV-1016 Control LS 1016 A P3-l 13-l IJ9 19 LS-3/14-15 LV-1016 Control LS 1016 B P3-l 13-l IJ9 19 LS-3/14-15 LV-1016 Control LV 1016 P3-l 13-1 09 119 LV-6/14-8 6"-MS-2-QEB Drain Pot Level Control 50V 10]6 P3-1 13-1 19 19 SOV-3/14-8 LV-1016 Control 21 ]016 P3-l SOPC LV-1016 Control 25 1016 A & B P3-l 13-l ,9 19 LV-6/14-8 LV-1016 Control 

Pl ]020 P3-l P9-4 SDPC DS-902 Outlet Pressue Indication Renote 
PJT 1020 P3-l 13-1 119 69 Pll-7/14-12 DS-902 Outlet Pressure lransmitter lE 1022 P3-l 119 IJ9 lE-1/14-5 MS to lurbJne lelll), 
11 1022 P3-l SDPC kS lo lurbJne lenp lndJcetJon Remote 
11 1022 P3-1 119 119 11-1/None 115 to lurbJne lelll), 
l IV ]022 P3-l P9-10 89 19 TIV-1/None MS to Turbine lelll). \Yell 

PS 1024 P3-l P9-l0 119 19 PS-2/14-9 155 Steam to lurbJne Press 

lE 1025 P3-l P9-10 119 119 lE-2/14-5 155 Steam to lurbine Telll). 
11 1025 P3-l SDPC TSS Steam to lurbJne lelll), Renote 
11 1025 P3-l 119 119 11-1/None 155 Steam to lurbine lelll), 
lW 1026 P3-1 P9-10 69 19 n-1/None 155 Steam to lurbJne lelll), \Yell 

HS 1030 P3-l Sl)>C ~V-1030 Control 
21 1030 P3-l SDPC KiV-1030 Control 
25 1030 A & B P3-1 13-1 E3 MOV-1030 Cqntrol 

HS 1031 P3-l SDPC 1-0V-1031 Control 
ZJ 1031 P3-l Sl)>C MGV-1031 Control 
25 1031 A & B P3-1 13-1 E3 I-OV-1031 Control 

PI 1)02 P3-2 P9-15 IJ9 IJ9 Pl-2/14-14 f~ Pressure Alter 1st Pl HTR lndicalJon pp 1102 P3-2 P9-l5 19 IJ9 None/14-14 f\V Pressure Alter 1st Pl Hlfi 
lEX 1102 P3-2 P9-15 19 IJ9 lE-lA/14-5 Fw Pressure After 1st Pl HlR lemp. (DAS) 
11 1102 P3-2 P9-l5 IJ9 19 11-1/14-6 f~ Pressure After 1st Pl HTR leffl), 
11 1102 SCE 19 11-1/None lEX 1102 Transmitter 
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FS 1105 D46.l D46.1 Hold for Vendor Info. P9J7 Seal Water fJow 
PC 1105 PJ-2 fill D46.l(f.W. Punip Spec) P917 Control 
Pl- 1105 46.l 046.l P917 Lube Oil Pressure 
PS 1105-1 D46,l 046.l Hold for Venoor Info. P9J7 Main Lube Oil Pressure 
PS 1105-2 046.J D46,J Hold for Vendor Info. P917 Aux. Lube Oil Pressure 
PS 1105-3 D46,l 046.l Hold for Vendor lnfo, P917 Lube Oil Pressure Alarm 
PV 1105 PJ-2 SCE 09 PV-7/None Seal water to RFP Control 
SI 1105 P.3-2 SOPC P917 Speeo Indication 
Sl 1105 P.3-2 Ill 046.l P917 Speed lransmitter 
lC 1105A 0116.l 046.] Hold tor Vendor Info. 1V-ll05A Control 
lC ]]058 D46.J · 046.l Hold for Vendor Info. l V-l 1051j Control 
lE J105A 046.) 0116.) Hole tor Vendor Info. P917 lhrust Brg. le111p. 
lE J 1058 046,) 046.] Hold for Vendor Inlo. P917 lhrust Brg. lemp. 
lE Jl05C 046.J 046.l Hold for Vendor lnfo, P917 Drive 8r9. lemp. 
lE 11050 046.1 046.l Hold for Vendor Info. P917 Casing leap. 
lE 1105E 046,J 046.l Hold for Venoor Info. Hydraulic Cplg. OJI lemp. 
lE 110!.F D46.l D46.l Hold for Vendor Inlo, P917 Motor Hadial Brg. lemp. 
lE 1105G D46.l 046.l Hold for Vendor Info. P917 "1otor lhru~t Brg. lemp. 
lI 1105 046.] 046.l Hold for Vendor Info, P917 Lube Oil lenp. Local Indication 
11 ll05A SOPC P917 lhrust Brg. lemp. 
Tl 11058 SDPC P917 lhrust Brg. leap. 
11 110!:C SOPC P917 Drive Brg. leap. 
Tl 11050 SOPC P917 Casing lemp. 
11 ll05E ,SDPC Hydraulic Cpl9. Oil lemp. Indication 
11 1105F SCFC Molar Radial Brg. lemp lnoication 
11 1105G SOPC Motor lhrusl brg. lemp Indication ,s 1105 046.l 046.l Hold for Venoor Info. Hydraulic Cplg. UJl lemp Switch 
lV 1105A 046,l 046.l Hold for Vendor Info, P9li Injection water lemp. Control 
1V 1105B D4~.l D46.l Hold for Vendor Info. P917 Injection water lemp. Control 
XAH ll05A SOPC Pl97 Hi Vibration Alarm 
XAH 11058 SOPC Pl97 Iii VJbratJon Alarm 
XI 1105 D46,l 046.l Hold for Vendor Into. P917 Vibration Indicator 
Xl l lOSA 046.l D46.l Hold for Vendor Info, P917 Vibration Detector 
Xl ll05B 046.l 046.l Hold for Vendor lnto. P917 Vibr6tion Detector 

HS 1132 PJ-2 SOPC KN 1132 Control 
ZI 1132 PJ-2 SOPC KlV-1132 Position Indication 
ZS ll32A&B P.3-2 E3 KlV-1132 Position Switch 

Pl 1201 P3-6 P6-l 19 #9 Pl-l/14-7 P-710 Discharge Pressure lndicator 
HS 1702 P.3-6 Ill P-710 Control 
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LAHL 1203 P3-6 SDPC lK-702 Level Control 
LS 1203 P3-6 P9-16 40M700-75 40M700-75 (Hold for Vendor Into) lK-702 Level Control 
LV , }203 P3-6 P9-16 19 119 LV-7/14-8 lK 702 Level Control 
sov 1203 P3-6 19 #9 SOV-3/14-8 lK 702 Level Control 

"'"' LI 1204 P3-6 P9-16 40M700-75 40M700-75 (Hold for Vendor Info) 1K 702 Local Level Indication 

CAH 1205 P3-6 50PC Hi Conouclivity to lK-702 Alarm n CE 1205 P3-6 P9-l6 40M70033S (Hold tor Vendor Info) Conaensate Conductivity to lK-702 Element 
Cl 1205 PJ-6 SDPC Condensate Conauctivily to lK-702 Indicator 
Cll 1205 P3-6 40M70033S (Hold lor Vendor Into) Hi Conouctivity Analyzer C CY 1205 P3-6 4Qt.,70033S (Hold tor Venoor Inlo) Hi Conuuctivily Interlock to SUV-1203 
fQI 1205 P3-6 40M70033S (Hold lor. Vendor Info) lotal flow from DemineralJzer 

,.., 
CAH 1206 P3-6 SPOC Polishing Demin. Conductivity HJ Alarm 
CE 1206 P3-6 40M70033S (Hold for Vendor Info) Cll 1206 flow Element 
Cl 1206 P3-6 !,OPC Polishing Demin Conductivity Indicator 
Cll J206 P3-6 40M70033S (Hold for Vendor Info) Polishing Demin Conductivity Analyzer 
CY 1206 P3-6 40M70033S (Hold lor Vendor Info) Polishing Demin Hi Conductivity Interlock 
fl 1206 P3-6 40M700JJS (Hold for Vendor Info) Polishing Demin. flow 
QAH 1206 PJ-6 Sa>C Polishing Demin. Excessive Rinse Alarm 

PV 1409 P3-8 89 119 PV-8/None Air Supply to EICS Shutters r sov 1410 P3-8 119 IJ9 SCIV-7/None South larget Shutter 
sov 1411 PJ-8 19 19 ,SOV-7/None \'lest larget Shutter 
sov 1412 PJ-8 #9 19 SOV-8/None North larget 5hutter 
sov 1413 P3-8 19 19 SOV-8/None East largel Shutter 

Yl 1414 AEiCO 09 EICS South larget flux Sensor 
Yl 141~ ABCD 119 BCS West larget flux Sensor 
YT 1416 ABCD 19 BCS North larget flux Sensor 
YT 1417 ABCD 119 BCS East lerget flux Sensor 

HS 1418 P3-l3 119 119 P-201 Control 

~lAH 

14)8 P3-l3 SDPC Sa>C None/None flux Sensor HJ lemp Alarm 
TE 1418 PJ-13 119 19 TE-3/None lV 1418 Control 
lC ]4J8 P3-13 119 119 lC-2/None lV 1418 Control 
1V J4)8 PJ-13 119 119 lV-3/None flux Sensor Cooling 
sov 1418 PJ-13 119 19 SOV-11/None 1V 1418 Control 

TC 1420 40P3005132195 P9-19 iJ9 19 lC-1/14-10 lV-1420 Control 
lV 1420 40P3005132195 P9-19 19 #19 TV-2/14-11 V-~8 Outlet Temperature Control 

JT l451X 111A #lJA - HeUostet #0116 -
JTX 1452 #llA fllA - Heliostat #0128 .-
JTX 1453 lllA fllA -- Heliostet IJ1052 -
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Jl l454X lllA lllA HelJostat 11638 
- Jl 1455X - ll IA 11 IA Heliostat 1163&. 

JT)( 1456 lllA lllA Power Center 12 --
JT l457X llJA lllA Po1><er Center 16-
JT 1468 ✓ SCE F235,l 40E70019S (Load Center A Spec.) Aux. lransformer Pwr Out. (BKR AOI-2) ./ 
Jl 1469} SCE F235,l 4DE70019S (Load Center A Spec.) Solar Unit Main lransformer Output 
JlX' )470 SCE F235,l 40E700l9S (Load Center A Spec.) Solar Unit Main lransformer Output 

lAH 1480 SOPC 13th Lvel l House 11 lem Alarm Hi/Lo 
TAH 1481 SCJ'C 14th Level l House 11 Temp Alarm Hi/Lo 
TAH )482 SDPC l House 12 lemp Alsrm Hi/Lo 
lAH 1483 SCJ'C l House 13 1 emp Al arm Hi/Lo 

TS 1480 Ill Ill l.S-2/None 13th Level T House II Temp Alarm Switch 
TS ]481 Ill Ill lS-2/None 14th Level T House 11 Temp Alarm Switch 
TS 1482 Ill fl}] TS-2/None l House 12 len~ Alarm Switch 

- TS 1483 Ill Ill lS-2/None l House 13 lelJl) Alarm Switch 

ZS ]490 Ill 40£700195 LC "A" Feeder Breaker 
' ZS 1491 Ill 40E700195 H:C "fl" Feeder Breaker 

ZS 1492 Ill 40£700)95 LC "A" UndervoJtage 
ZS 1493 Ill 40E700195 LC "A" Overvoltage 

) lS 1494 Ill 40£700195 LC "A" lranstorn.er Hi lelJl) 
15 ]495 Ill 40E700195 LC ''A" Suoden Pressure Trip 
PS 1495A Ill 40E700195 LC "A" Sudden Pressure Alarm 

JS 1496 ll~ Aircraft warning Lite Oft 

LG 1501 P3-9 P6-2 19 D46.8 (Hold tor Vendor Information} Diesel F.O. Day lK Level Local 
LS 1501 P3-9 P6-2 19 046.8 (Hold for Vendor lntormation) P-706 Control 

FE 1502 P3-9 P6-2 19 D46.8 (Hold for Vendor Information) P-706 flow Element 
Fl 1502 P3-9 P6-2 'IJ9 D46.8 (Hold for Vendor Information) P-706 Flow Indication Local 
FS 1502 P3-9 19 D46.8 '(Halo for Vendor Information) P-706 Control 
HS 1~02 P3-9 19 SCE (Hold for Venoor lnlormation) P-706 Control nemote 
PI 1502 P3-9 P6-2 19 046.8 (Holo for Vendor Information) P-706 Hecir. Pressure 
PS 1!02 P3-9 P6-2 19 D46.8 (Hold for Vendor Information) P-706 Control 
PSV 1!02 P3-9 19 D46.8 (Hold for Vendor Information) P-706 Relief Valve 
sov 1502 P3-9 19 D46.8 (Hold for Vendor Information) P-706 Heat Exchange Control 

Pl 1510 P3-9 P6-2 19 D46.8 (Hold for Vendor Information) P-705 Suction Pressure 
FE l!ll P3-9 P6-2 1)9 D46.8 (Hold for Vendor Information) P-705 Flow Element 
Fl ]5]1 P3-9 P6-2 19 D46.8 (Hold for Vendor lntormatJon) P-705 Flow lndJcation Local 
HS 1511 P3-9 19 SCE (Hold for Vendor Information) P-70! Control 
PI 1511 P3-9 P6-l 19 046.8 {Hold for Vendor Information) P-705 Discharge Pressure 
PS 1511 P3-9 119 D46.8 (Hold for Vendor Information) P-705 Control 
PSV 1511 P3-9 P6-l 19 046.8 (Hold for Vendor Information) P-705 Relief Valve 
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Pl 1513 P3-9 P6-l 19 046.8 (Holo for Vendor Information) P-707 Discharge Pressure 
PS 1513 P3-9 119 046.8 (Hold for Vendor Information) P-707 Control 
PSV. 1513 P3-9 P6-l 19 046.8 (Hold for Vendor Information) P-707 Relief Valve 
Pl 1514 P3-9 P6-l 19 046.8 (Hold for Vendor Information) Fire ~ater Pressure ,, 
FE 160] P3-10 119 #9 FE-1/14-13 SE-701 Discharge Flow Element 
FR 1601 P3-10 SOPC SE-701 Discharge Flow Recorder 
Fl 1601 P3-10 119 19 FT-1/14-13 SE-701 Discharge Flow Transmitter ( 

sov 1602 P3-l0 19 119 SOV-9/None Bearing Flush H20 for P711 & P712 
LS 1602 P3-10 119 19 By 19 Contractor 5E-701 Level Control ( 
LAH 1602 P3-10 SDPC 
HS 1602A P3-10 iJ9 119 P-711 Control 
HS 16028 P3-10. 119 119 P-712 Control t 

~LS 1603 P3-10 19 #9 By #9 Contractor P-714 Control 
LLH 1603 P3-10 19 19 By #9 Contractor P-714 Control 
LS 1605 P3-10 #9 19 Ely 19 Contractor P-715 Control . 

I 

LS 1606 P3-10. 19 #19 P7l7 Control 
, 

LI 1701 P3-ll 40M700-75 40M700-75 lK-701 Local Level Indication 
LS 1702 P3-ll P9-16 40M700-75 40M700-75 lK-701 Level Control 
LV 1702 P3-ll P9-)6 19 • 19 LV-7/14-8 lK-701 Level Control ~ sov 1702 P3-ll 19 119 SOV-10/14-8 lK-701 Level Control 

HS 1703A P3-11 till P-703 & P-704 Control ( 
HS 1703B P3-ll 111 P-703 & P-704 Control 
LAH 1703 P3-ll SOPC lK-701 Level Hi Alarm 
LS 1703 P3-ll P9-16 l10M700-75 /iOM700-75 P-703 & P-704 Control , 
PS 1703A P3-ll P6-l 119 (19 PS-1/14-16 P-703 & P-i04 RecJrc Control I. 

PS 1703B P3-ll P6-l 119 119 PS-1/14-16 P-703 & P-704 Recirc. Control 
PV 1703 P3-ll P6-l 119 #9 PV-9/14-8 P-703 & P-704 Recirc Control ( sov 1703 P3-ll 119 09 SOV-10/14-8 PV 1703 Control 
Pl 1703A P3-ll 19 119 PI-4/None P-703 Discharge Pressure lndJcatibn 
Pl 17038 P3-ll 119 119 Pl-4/None P-704 Discharge Pressure lndJcatJon 
PV 1704 P3-ll P6-l 19 119 PV-10/None Slm to Package Make-up CJemlneralJzer 

SlX 1801 Later fill 1111 Cup AneJOOmeter (South 5tation) 
SlX 1802 Later Ill 1111 • ~Jnd Vane (South Station) 
nx 1E03 Later 1111 1111 Air lelTJ)erature (5outh Station) 
PlX 1804 Later Ill Ill Pressure lransducer lHarometric Pressure) 
MTX 1805 Later Ill illl Dewpoint (South Station) 
LlX 1805 Later fill till Rainta]l Gage llippJn~ Buckel) 
ATX 1807 Later ,11 GFE Circumsolar Telescope 
AlX )808 Later till Ill Pyranometer (South Station) 
ATX 1809 Later Ill Ill Pyranoneter (South Spoke Road) 
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SlX }BlO Later Oll 011 Cup Anemometer (West StatJon) 
0lX l8l1 Later Ill Ul \\ind Vane (\lest Station) ,-

ATX · 1812 Later Ill Oll Pyranometer O,est Station) 
ATX JBD Later Dll Ill Pyranometer (\lest Spoke Road - Outer) 
AlX }814 Later Dll Ill Pyranometer (\lest Spoke Road - Inner) ' -SlX 1815 Later Ill 1111 Cup Anemometer (North StatJon) 
OTX 1816 Later 1111 /Ill wJno Vane (North StatJon 
AlX 1817 Later Ill ·Ill Norn~l Incidence Pyrhellometer (NIP) North 

Sta lion 
r 

AlX 1818 Later Dll Ill Active CavJty Radiometer (ACR)-North Station 
AlX 1819 Later 1111 till Pyranomeler (North Station) ( 
AlX 1820 Later Ill /Ill Pyranometer (North Spoke Roao -Outer) 
AlX 1821 Later Ill 1111 Pyranometer (North Spoke Road - Inner) 
STX l822 Later 1111 Oll Cup Anemometer (East Station) I_ 
OTX Je23 Later Ill II J l Wind Vane (East Station) 
AlX 1824 Later Ill 1,11} Pyranometer (East Station) 
AlX 1B25 Later 1111 Ill Pyranometer (East Spoke Road - Outer) 
AlX 1826 Later llll 1111 Pyranometer (East Spoke Road - Inner) 
STX 1B27 Later Ill 1111 Cup Anemometer 11 (fleceiver lower) - Level 7 

OTX 1828 Later OH 1111 \lino Vane 11 (Receiver lower) - Level 7 
STX 1829 Later Ill Ill Cup Anemometer 12 (Receiver lower) - Level 7 
OlX 1830 Later 111 Ill Wind Vane 12 (Receiver lower) - Level 7 r 

llX 1831 Later 011 Dll AJr lefll)erature (Receiver lower) - Level 7 
MlX 1832 Later Ill D11 • Dewpoinl (Receiver lm,er) - Level 7 {' 
AlX 1833 Later 011 1111 Nephelometer (Receiver lower) Level 7 
AlX 1834 Later 1111 011 Pyranometer (Control Room Roof) 
ST 1835 Later Ill 1111 Cup Anemometer (Control Room Roof) (. 
OT 1836 Later 1111 111 \lino Vane (Control Room Roof) 
AT 1837 Later Ill Ill Normal lncioence Pyrheliometer (NIP) 

Control km Roo I 
AlX 1838 Later Ill Ill Precision Spectral Pyranometer 

(PSP)-Portable 
SlX ]839 Later 111 111 Cup Anemometer \\'dno lower 1, 32.2 ft. 

Levell 
SlX 1840 Later 011 f)l Cup Anemometer (Wino lower l, 20 It. level) 
STX ]841 Later llll 1111 Cup Anemometer (\\ind lower 1, JO It. Level) 
STX 1842 Later 1111 1111 \lino Vane (Wind lower 1) 
STX 1843 Later 111 111 Cup Anemometer (l'lind lower 21 32.2 It. 

Level) 
SlX 1844 Later Ill ,11 Cup Anemometer (Wind lower 2, 20 It. level) 
STX 1845 Later 1111 Ill Cup Anemometer (l'lind lower 2, 10 ft. Level) 
OlX 1846 Later 111 1111 WJnd Vane (WJnd lower 2) 
STX 1847 Later Ill Ill Cup Anemometer (WJnd lower 31 32.2 Ft. 

Level) 
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STX 1848 Later 
SlX 1849 Later 
01x· 1850 Later 
SlX 185) Later 

SlX 1852 Later 
SlX 18~3 Later 
OlX 1854 Later 
STX 1855 Later 

SlX 1856 Later 
STX 1857 Later 
D1X ]8!;8 Later 
SlX 1859 Later 

SlX 1860 Later 
SlX 186] Later 
OlX 1862 Later 

HS 1901 P3-13 
LI 1903 PJ-13 P9-17 

ZS 3413A 
ZS 3414A . 
ZS 3903A 
ZS 3904A 

6 Jl 500) J' 
Jl 5003 
JT 5004 C 

.n 5006 ✓ 
Jl 5007"' 
JT 5009 V 

JT 5021 " 
Jl 5022 .✓. 

-
D.O.E. NO. l101700'.d81 
PSS.lNSlkUH:.Nl lt-VlX 

D\'iG, NO. 11165/8 SI-EEl Ill 
March 31 1981, Rev. 4 

f::. = Line Changed this Revision 

INSTALLER Fl.RNISHED BY DAlA SHEEl NO./DElAIL D't.G~ NO. 

,11 1111 
Ill Ill 
illl Ill 
Ill Ill 

till Ill 
Ill Ill 
Ill Ill 
1/ll Ill 

illl 111 
Ill Ill 
Ill 011 
Ill Ill 

Ill illl 
Ill Ill 
llll 1111 

,11 
40M700-315 40M700-315 

"11 40£700195 
111 40£700195 

Ill 40£700195 
111 40£700195 

~1.. F 

SCE F@H l f 'iEM8il Pi 1%::'.'> 
SCE - F235.l 40£70019S (Load Center A Spec.) 
SCE F235,l 40£700195 (Load Center A Spec.) 
SCE F235.l 40E700195 (Load Center A Spec.) 
SCE F230.6 40E5006S Hellostat Power Centers ~· 

SCE F230.6 40E5006S Heliostat Power Centers . 
SCE SCE 
SCE SCE 

-
Page JO of JO 

SEIWICE 

Cup Anemometer (Wind lower 31 20 ft. Level) 
Cup Anemometer (Wind lower 31 10 ft. level) 
Wind Vane ('t.ind lower 3) 
Cup Anemometer (Wind lower 4, 32.2 Ft. 
Level) 

Cup Anenoneter (Wind lower 41 20 Ft. Level) 
Cup Anemometer (Wind lower 41 10 Ft. Level) 
't.ind Vane (wind lower 4) 
Cup Anemometer ('t.ind lower 5, 32.2 Ft. 
Level) 
Cup Anemometer (Wino lower 5, 20 ft. Level) 
Cup Anemometer ('t.ind lower 5, 10 ft. level) 
Wino Vane (Wind lower 5) 
Cup Anemometer (Wind lower 61 32.2 Ft. 
Level) 
Cup Anenometer (Wind lower 61 20 ft. level) 
Cup Anemometer (Wind lower 61 10 ft. level) 
wino Vane (Wino lower 5) 

P-306 Control 
lK-301 Level Indication Local 

P-301 Feeder Bkr lrip 
P-302 Feeder Eikr lrip 

P-303 Feeder Bkr lrip 
P-304 Feeder Elkr lrip 

lSS FW Pu11p 
Station Service Substation 
15S Substation (BKR AOl-4) 
Cooling Tower Substation (480V) (BKR AOl-3) 
Heliostat Feeder ll (£,KR AOl-8) · 
Hellostat Feeder 12 (BKR AOl-7) 
.CC "A" 
.CC 11C11 
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Appendix 3 
Revision No. 2 
Revision No. 3 

AREAS 200 (RS) & 300 (TSS) 

GOVERNMENT FURNISHED EQUIPMENT - INSTRUMENTATION 

TAG NO. SERVICE/DESCRIPTION iYPE MFG/MOO. NO. INSTALLATION DWG. 

PT-2002 Receiver '!later Inlet Pressure Rosemount 4012002131679 
Pressure Transmitter 1151G?9El282 

POT-2003 Deleted 3 

PTX-2052 Delete<! 3 

PT-2006 Receiver Preheater Pressure Rosemount 40!2002131679 
Water Outlet Pressure Transmitter 1151GP9El282 

PT-2902 Receiver Steam Outlet Pressure Rosemount 4012002131681 
Pressure Transmitter 1151GP9E12B2 

PT-2906A Receiver Flashtank Pressure Rosemount 4012002131681 
Steam Outlet Pressure Transmitter 1151GP8E1282 - PT-29008 Receiver Flashtank Pressure Rosemount 40I2002131681 
Steam Outlet Pressure Transmitter 1151GP8El282 

PDTX- Receiver Flashtank Pressure Viatran Corp. 4012002131682 
2952 Pressure Valve p Transmitter 502-24-2000 

POT-2008 Receiver Differential Pressure Rosemount 4012002131682 
Pressure Transmitter 1151DP8El282 

PDTX- Receiver Downcomer Pressure Viatran Corp. 40I2002131682 
2949 Steam 'la 1 ve Differ- Transmitter 502-24-2000 

ent i a 1 Pressure 

TE-2001 Receiver Water Inlet Thermocouple Hy-Cal Engrg. 40M2005131945 
Temperature T-1 TC-623-K-C-

7 3/4-F46X-H7 

TEX-2050 Receiver Water Inlet Thermocouple Hy-Cal Engrg. 40M2005131945 
Temperature T-2 TC-623-K-C-

7 3/4-F48X-H7 

TEX-2051 Receiver Water Inlet Thermocouple Hy-Ca 1 Engrg. 40M2005131932 
Temperature T-3 TC-623-K-C- 40M2005 l 31945 

7 3/4-F46X-H7 

A3-l 2 
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Revision No. 3 
Revision No. 4 

TAG NO. SERVICE/DESCRIPTION TYPE MFG/MOD. NO. INSTALLATION DWG. 

TE 2005 Receiver Preheater Thermocouple Hy-Ca1 Engrg. 40M2005131931 
Water Outlet Temp. TC-623-K-C-

7 3/4-F48X-H7 

TEX-2930 Deleted 4 

TEX-2939 Deleted 3 

TEX-2940 Receiver Boiler No. 8 Thermocouple Hy-Cal Engrg. 40M2005131928 
4 In. Cross Skin Temp. TC-2265-EX-K- 40M2005131937 

8-600 

TEX-2941 Receiver Boiler No. 11 Thermocouple Hy-Cal Engrg. 40M2005131928 
4 In. Cross Skin Temp. TC-2265-EX-K- 40M2005131937 

8-600 

TEX-2942 Receiver Boiler No. 14 Thermocouple Hy-Cal Engrg. 40M2005131928 
4 In. Cross Skin Temp. RC-2265-EX-K- 40M2005131937 

8-600 

- TEX-2943 Receiver Boiler No. 17 Thermocoup 1 e Hy-Cal Engrg. 40M2005131928 
4 In. Cross Skin Temp. TC-2265-EX-K- 40M2005131937 

8-600 

TEX-2944 Deleted 3 

TEX-2936 Deleted 3 

TEX-2937 Deleted 3 

TEX-2938 Deleted 3 

TEX-2945 Deleted 3 

TEX-2946 Receiver Boiler No. 8 Thermocouple Hy-Cal Engrg 40M2005131937 
6 In. Cross Temp. TC-2265-EX-K-

8-600 

TEX-2947 Receiver Boiler No. l l Thermocouple Hy-Cal Engrg. 40M2005131937 
6 In. Cross Temp. TC-2265-EX-K-

8 600 

TE-2903 Receiver Downcomer Thermocouple Hy-Cal Engrg. 40M2005131941 
Steam Outlet Temp. TC-623-K-C- Detail A 

8 3/4-H? 

TT-2904 Receiver Downcomer Resistance Rosemount 40M2005131941 3 
Steam Outlet Temp. Temp. Detec- 78G23N01N055 Detail A - tor 

A3-2 4 
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TAG NO. SERVICE/ DESCRIPTION TYPE MFG/ MOD. NO. INSTALLATION DWG. 

TE-200 5 Receiver Preheater Thennocoupl e Hy-Cal Engrg. 40M200 5131931 
Water Outlet Temp. TC-623-K-C-

7 3/ 4-F4BX-H7 

TEX- 2030 Deleted 4 

TEX-2939 Deleted 3 

TEX-29 40 Receiver Boil er No. 8 Thennocoupl e Hy-Cal Engrg. 40M200 51319 28 
4 In. Cross Skin Temp. TC-2265-EX-K- 40M2005131937 

8-600 

TEX-29 41 Receiver Boil er No. 11 Thermocouple Hy-Cal Engrg. 40M200 51319 28 
4 In. Cross Skin Temp. TC-2265-EX-K- 40M200 5131937 

8-600 

TEX-29 42 Receiver Boil er No. 14 Thermocouple Hy-Cal Engrg. 40M2005131928 
4 In. Cross Skin Temp. RC-2265-EX-K- 40M2005131937 

- 8-600 

TEX-29 43 Receiver Boil er No. 17 40M200 51319 28 Thennocoupl e Hy-Cal Engrg. 
4 In. Cross Skin Temp. TC- 2265-EX-K- 40M2005131937 

8-600 

TEX-2944 Deleted 3 

TEX- 2936 Deleted 3 

TEX-2937 Deleted 3 

TEX-2938 Deleted 3 

TEX-29 45 Deleted 3 

TEX-29 46 Receiver Boil er No. 8 Thermocouple Hy-Cal Engrg. 40M2005131937 
6 In. Cross Temp. TC- 226 5-EX-K-

8-600 

TEX-29 47 Receiver Boil er No. 11 Thennocoupl e Hy-Cal Engrg. 40M200 51319 37 
6 In. Cross Temp. TC- 226 5-EX-K-

8-600 

TE-2903 Receiver Downcomer Thennocoupl e Hy-Cal Engrg. 40M200 51319 41 
Steam Outlet Temp. TC-6 23-K-C- Detail A 

8 3/ 4-H7 

- TT-2904 Receiver Downcomer Resistance Rosemount 40M2005131941 3 
Steam Outlet Temp. Temp. Detec- 78G23NO HO 55 Detail A 

tor 

A3-3 2 
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TAG NO. SERVICE/DESCRIPTION TYPE MFG/MOD. NO. INS7ALLATION OWG. 

FT-2303 Receiver Boil er No. 6 Flow Meter & RAMAPO 40M2005 ·131931 3 
Flow Transmitter MK V-1-CFT70 

SG-8401 BFES-1 

FT-2401 Receiver Bo i 1 er No. 7 Flow Meter & RAMAPO dQM2005131931 3 
Flow iransmitter MK V-l-CF770 

SG-8401 BFE S-1 

FT-2402 Receiver Bo i 1 er No. 8 Fl ow Meter & RAMAPO 40M2005131931 3 
Flow Transmitter MK V-1-CF770 

SG-8401 BFES-1 

FT-2403 Receiver Soi 1 er No. 9 Flow Meter & RAMAPO 40M200513i93l j 

Flow Transmitter MK V-1-CFT70 
SG-8401 BFES- l 

FT-2501 Receiver Bailer No. 10 Fl ow Meter 61 RAMAPO 40M2005131931 . 3 
Flow Transmitter MK V- l -CrT70 

SG-8401 BFES-1 

FT-2502 Receiver Bo i 1 er No. 11 Flow Meter & RAMAPO 40M2005131931 3 - Flow Transmitter MK V-1-CFT70 
SG-8401 BFES-1 

FT-2503 Receiver Boiler No. 12 Flow Meter & RAMAPO 40M2005131931 3 
Flow Tr a.nsmi tter MK V-1-CFT70 

SG-840·1 BFES-1 

FT-2601 Receiver Boil er No. 13 Flow Meter & RAMAPO 40M200513l931 3 
Flow Transmitter MK l/-1-CFT7D 

SG-8401 SFE S-1 

T-2602 Receiver Boi1 er No. 14 Fl ow Meter & RAMAPO 40M2005·131931 3 
Flow Transmitter MK l/-1-CFT70 

SG-8401 BFES- 1 

FT-2603 Receiver Bai 1 er No. 15 Fl ow Meter & RAMAPO 4CM200513l931 3 
Flo,,,, Transmitter MK V-l-CFT70 

SG-8401 BFES- 1 

FT-2701 Receiver Boil er No. 16 Flow Meter & RAMAPO 40M2005131931 3 
Flow Transmitter MK V-1-CFT70 

SG-8401 BFES-l 

FT-2702 Receiver Boiler No. 17 Flow Meter Sr RAMAPO 40M2005l31931 3 
Flo,,,, Transmitter MK V-l-CFT7D 

SG-8401 BFES-1 

A3-4 2 
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TAG NO. SERYICE/OESC~IPTION TYPE MFG/MOO. NO. INSTALLATION OWG. 

FT-2703 Receiver Bai 1 er No. 18 Flaw l-1eter & RAMAPO 40M200513"i931 3 
Flow Transmitter MK V-l-CFT70 

SG-8401 SFES-1 

FT-2801 Receiver Bailer No. 19 Flow Meter & RAMAPO 40M200513l931 3 
Flo,.., Transmitter MK V-1-CFT70 

SG-840 I BFE S- 1 

FT-2802 Receiver Bo i 1 er No • 20 Flow Meter & RAMAPO 40M2005 l 3 l 9-3 l 3 
Flow Transmitter MK V- l -CFT7D 

SG-8401 BFES- 1 

FT-2803 Receiver Bo i 1 er No. 2 l Flow Meter & RAMAPO 40i·i200513 l 93 i 3 
Flow Transmitter MK V-1-CFT7D 

SG-8401 BFES-1 

Area 200 (RS) 

GOVERN~IENT FURNISHED EQUIPMENT 

- r'1<ldu 1 ati ng Contra 1 Valve List ( 1 page) 

Pressure Switch List ( 1 page) 

Pressure Regulator List ( 1 page) 

Flo,.., Orifice Instrument Data Sheet ( l page) 

Pressure Gauge List ( l page) 

- A3-5 2 
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TAG NO. SERVICE/ DESCRIPTION TYPE MFG/ MOO. NO. INSTALLATION OWG. 

FT- 2703 Receiver Boiler No. 18 Fl ow Meter & RAMAPO 40M2005131931 3 
Flow Transmitter MK V-1-CFTTD 

SG-8 401 BFES-1 

FT-2801 Receiver Boil er No. 19 Fl ow Meter & RAMAPO 40M2005131931 3 
F1 ow Transni tter MK V-1-CFTTD 

SG-8401 BFE S-1 

FT-2802 Receiver Boil er No. 20 Fl ow Meter & RAMAPO 40M2005131931 3 
Fl ow Transmitter MK V-1-CFTTO 

SG-8401 BFE S-1 

FT-2803 Receiver Boilen, No. 21 Fl ow r-'eter & RAMAPO 40M200 5131931 3 
F1 OW Transmitter MK V- l-CFT70 

SG-8401 BFES-1 

Area 200 ( RS) 

GOVERNMENT FURNISHED EQUIPMENT 

- 1'4odul ating Control Valve Li st ( 1 page) 

Pressure Switch Li st ( 1 page) 

Pressure Regula tor Li st ( 1 page) 

Fl ow Orifice In strunent Data Sheet ( 1 page) 

Pressure Gauge Li st ( 1 page) 

TAG NO. PANEL NO. MFG MODEL NO. 

YT 2210 A RP 201 1'4edtherm Corp. 8-15-20 456 4 
B Medtherm Corp. 8-15-20456 
C Med therm Corp. 8-15-20456 

YT 2211 A RP 202 Medtherm Corp. 8-15-20 456 4 
B 1'4edtherm Corp. 8-15-20456 
C Med therm Corp. 8-15-20456 

YT 2212 A RP 203 Me1therm Corp. 8-15-20456 4 
B 1'4edtherm Corp. 8-15-20456 
C 1-'edtherm Corp. 8-15-20456 

- A3-6 3 



TAG NO. PANEL NO. 

YT 2110 A RP 222 
B 
C 

YT 2111 A RP 223 
B 
C 

YT 2112 A RP 224 
B 
C 

YT 2307 A RB 204 
B 
C 

YT 2308 A RB 205 
B 
C 

YT 2309 A RB 206 
B 
C 

YT 2407 A RB 207 
8 
C 

YT 2408 A RB 208 
B 
C 

YT 2409 A RB 209 
B 
C 

YT 2507 A RB 210 
B 
C 

YT 2508 A RB 211 
B 
C 

-

MFG 

Med therm Corp. 
Med therm Corp. 
Medthenn Corp. 

Med therm Corp. 
Med therm Corp. 
l-1edthen11 Corp. 

Medthen11 Corp. 
Med therm Corp. 
Medthen11 Corp. 

Medtherm Corp. 
Med therm Corp. 
Medtherm Corp. 

Medtherm Corp. 
Medtherm Corp. 
MedthenTI Corp. 

Medtherm Corp. 
Medthenn Corp. 
Med therm Corp. 

Med therm Corp. 
Med therm Corp. 
f'Aedtherm Corp. 

Med therm Corp. 
Med therm Corp. 
Med therm Corp. 

Med therm Corp. 
Medtherm Corp. 
Medtherm Corp. 

Med therm Corp. 
Med therm Corp. 
Med therm Corp. 

Med therm Corp. 
f'Aedtherm Corp. 
tv'edtherm Corp. 

A3-7 
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MODEL NO. 

8-15-20456 
8-15-20 456 
8-15-20 456 

8-15-20456 
8-15-20 456 
8-15-20 456 

8-15-20456 
8-15-20 456 
8-15-20 456 

8-43-20 456 
8- 43-20456 
8-43-20456 

8- 43-20 456 
8- 43- 20 456 . 
8-43-20456 

8-43-20 456 
8-43-20456 
8-43-20456 

8- 43-20 456 
8-43-20456 
8- 43-20456 

8-43-20 456 
8-43-20456 
8-43-20 456 

8-43-20 456 
8-43-20456 
8- 43-20 456 

8- 43-20 456 
8- 43-20 456 
8-43-20456 

8-43-20 456 
8-43-20 456 
8- 43-20 456 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 



-
TAG NO. PANEL NO. 

YT 2509 A RB 212 
B 
C 

YT 2607 A RB 213 
B 
C 

YT 2608 A RB 214 
B 
C 

YT 2609 A RB 215 
B 
C 

YT 2707 A RB 216 
B 
C 

- YT 2708 A RB 217 
B 
C 

YT 2709 A RB 218 
B 
C 

YT 2807 A RB 219 
B 
C 

YT 2808 A RB 220 
B 
C 

YT 2809 A RB 221 
B 
C 

-

MFG 

Medtherm Corp. 
M:dtherm Corp. 
~dtherm Corp. 

Med therm Corp. 
1-'edtherm Corp. 
~"edtherm Corp. 

Med therm Corp. 
l'i'edtherm Corp. 
~dtherm Corp. 

Med therm Corp. 
l'i'edtherm Corp. 
Med therm Corp. 

l'i'edtherm Corp. 
1-'edtherm Corp. 
fled therm Corp. 

Med therm Corp. 
fled therm Corp. 
Medtherm Corp. 

Med therm Corp. 
Med therm Corp. 
l'edthe~ Corp. 

r-'edtherm Corp. 
fled therm Corp. 
fled therm Corp. 

1'4edtherm Corp. 
Medtherm Corp. 
1-'edtherm Corp. 

Med therm Corp. 
Medthenn Corp. 
Medthenn Corp. 

A3-8 
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MODEL NO. 

8-43-20456 
8-43-20 456 
8-43-20456 

8-43-20 456 
8-43-20 456 
8-43-20 456 

8- 43-20 456 
8- 43-20456 
8- 43- 20 456 

8-43-20 456 
8- 43-20 456 
8-43-20456 

8-43-20456 
- 8- 43- 20 456 

8-43-20 456 

8-43-20456 
8-43-20456 
8-43-20456 

8-43-20 456 
8- 43-20 456 
8-43-20 4$ 

8-43-20456 
8-43-20 456 
8-43-20456 

8-43-20 456 
8-43- 20 456 
8-43-20456 

8-43-20456 
8-43-20456 
8-43-20 456 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 
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TAG NO. SERVICE/DESCRIPTION TYPE MFG/MOD. NO. INSTALLATION DWG. 5 

FE-2301 Receiver Boiler No. 4 Ramapo 40M2005131931 
Flow MK V-l-CFR7D 

Fl owmeter 

FE-2302 Receiver Boiler No. 5 Ramapo 40M200 51 319 31 
Fl ow MK V-l-CFR7D 

Fl owmeter 

FE-2303 Receiver Boiler No. 6 Ramapo 40M200513l 931 
Flow MK V-l-CFR7D 

Fl owmeter 

FE-2401 Receiver Boiler No. 7 Ramapo 40M2005131931 
Flow MK V-l-CFR7D 

Flowmeter 

FE-2402 Receiver Boiler No. 8 Ramapo 40M2005131931 
Flow MK V-1-CFR7D 

Flowmet~r 

FE-2403 Receiver Boiler No. 9 Ramapo 40M2005131931 - Flow MK V-l-CFR7D 
Flo\¥111eter 

FE-2501 Receiver Boiler No. 10 Ramapo 40M2005131931 
Flow MK V-l-CFR7D 

Flowmeter 

FE-2502 Receiver Boiler No. 11 Ramapo 40M20051 31931 
Flow MK V-l-CFR7D 

Flowmeter 

FE-2503 Receiver Boiler No. 12 Ramapo 40M20051 31 931 
Flow MK V-l-CFR7D 

Flowmeter 

FE-2601 Receiver Boiler No. 13 Ramapo 40M20051 31931 
Flow MK V-l-CFR7D 

Flowmeter 

FE-2602 Receiver Boiler No. 14 Ramapo 40M20051 31931 
Flow MK V-l-CFR7D 

Flowmeter 

-
A3-9 
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TAG NO. SERVICE/DESCRIPTION TYPE MFG/MOD. NO. INSTALLATION DWG. 5 

FE-2603 Receiver Boiler No. 15 Ramapo 40M20051 31 931 
Flow MK V-1-CFR7D 

Flowmeter 

FE-2701 Receiver Boiler No. 16 Ramapo 40M2005131931 
Flow MK V-1-CFR70 

Flowmeter 

FE-2702 Receiver Boiler No. 17 Ramapo 40M2005131931 
Flow MK V-1 -CFR7D 

Fl owmeter 

FE-2703 Receiver Boiler No. 18 Ramapo 40M20051 31931 
Flow MK V-l-CFR7D 

Fl owmeter 

FE-2801 Receiver Boiler No. 19 Ramapo 40M2005131931 
Flow MK V-1-CFR7D 

Fl owmeter 

FE-2802 Receiver Boiler No. 20 Ramapo 40M2005131931 - Flow ~~K V-1 -CFR70 
Fl owmeter 

FE-2803 Receiver Boiler No. 21 Ramapo 40M2005131 931 
Flow MK V-1-CFR7D 

Flowmeter 

A3-10 
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Area 300 (TSS) 

THERMAL STORAGE BLOW DOWN TANK (V-308) 

C-21700 
40M7006S 
Appendix 4 
Revision No. 5 

The Contractor will be responsible for procuring a Thermal Storage Slowdown 
Tank V-308. The location of this tank can be found on Drawing 4CP3005132195. 
The purpose of this tank is to receive the boiler to blowdown flow from the 
TSS Boilers E-305 and 306. 

The vaporized portion of the boiler blowdown will be exhausted through a vent 
pipe and an exhaust hood. The condensate portion of the boiler blowdown will 
be mixed with service water to a temperature controlled by TC 1420 and 
returned to the drain system. 

The Contractor is responsible for the procurement and installation of all of 
the components associated with this blowdown tank. 

Details of the blowdown tank are shown on drawing 40P3002132009, P25-5. 

A4-l 
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Area 700 (PSS) 

OIL WATER SEPARATOR (SE-701) 

C-21700 
40M7006S 
Appendix 4 

The general requirements for the oil water separator are as follows: 

PERFORMANCE 

The separator shall be rated for a flow of 350 GPM to separate free oil and 
non-permanent mechanically-emulsified oil with a specific gravity of 0.86 from 
water at an operating temperature of 50°F. When the representative oil 
globule diameter is 20 MICRONS. The effluent from the separator shall contain 
no more than 10 PPM of free oil. 

GENERAL OESCRIPT!ON 

1. A flow diverter at the inlet to reduce the horizontal velocity of the 
incoming flow. 

2. An in 1 et chamber with pitched bottom to disperse ·f 1 ow and co 11 ected so 1 ids. 

3. A separation chamber consistina of vertically-positioned, perforated, 
oleophilic tubes. This chamber is to contain a minimum of 150 cubic feet 
of coalescing media • 

4. The coalescing media shall be put together in packs of 1' x l', light 
enough to facilitate removal from separator for inspection and/or cleaning. 

5. An oil retention baffle placed at the end of the separation chamber. 

6. The oil reservoir shall be furnished •..-ith an adjustable weir for skirrmina 
oil under.spill conditions. Oil collected in the reservoir shall flow by 
gravity to an integral storage tank where it will be reclaimed by a 
pumo-out system provided by the separator manufactu~r. 

7. Oil storage tank to have minimum 700 gallon capacity. 

8. A high level alann to indicate high oil level. 

9. A manually operated oil pump out package. 

10. A sludge collection trough in the separation chamber. Each of the first 2 
compartments of the separator sha 11 have a sludge remova 1 pipe with 
flanged connection easily accessible beneath manway cover-s. 

11. Manually operated sludge pump out package. 
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12. An outlet chamber with an adjustable weir. A sheen baffle shall be 
provided ahead of the weir to stop and residual oil from flowing over the 
weir. 

13. A primary clear-well chamber at the end of the separator fitted with an 
outlet arrangement which shall allow discharge from the bottom of the 
chamber only. This chamber shall contain an oil stop valve to prevent the 
discharge of discrete amounts of oil to the secondary clear-well. 

14. A totally segregated secondary clear-well of minimum 800 gallons capacity. 

15. An effluent pump out system consisting of two 175 GPM vertical sump pumps 
controlled by a 3-stage level switch. 

16. A closed top with vent connections. 

17. Manways providing access to all chambers of the separator. Manways shall 
be sufficiently large enough to allow removal of coalescing packs from-the 
separator. 

18. Lifting lugs to facilitate lifting and removal of the separator. 

19. Flexible couplin~s between separator and customer's connecting pipes to 
eliminate excessive loading on separator flanges. 

CONSTRUCTION ANO MATERIAL 

1. The separator shall be designed for installation flush with ground and 
shall have the structural strength to withstand the associated hydraulic 
loading. 

2. The separator walls shall be a sandwich type construction with seamless 
outer skins of 30 percent chopped glass reinforced polyester resin 
laminates produced by "spray-up" method. The core of the sandwich 
construction shall consist of exterior grade plywood stress-skin panels 
with longitudinal framing members of treated lumber. 

3. Steel tanks are not acceptable unless coated to give equivalent corroision 
resistance. 

4. The entire separator shall be corrosion-resistant inside and out. 

5. The separator shall be able to withstand attack from a sustained chemical 
activity of the influent within a pH range of 4 to 9 and at temperatures 
not to exceed l30°F. 

6. The heat transfer through the separator envelope shall be kept to a 
minimum, and the overall coefficient of heat transfer (U-Factor) for the 
entire separator shall not exceed 1.0 Btu/Hr/Ft2/°F. 

A4-3 
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All the pipes and fittings in the separator shall be of a PVC compound 
meeting the requirements of type 1, grade 1, Polyvinyl Chloride as 
outlined in ASTM-0-1784, unless specified otherNise in the contract 
purchase order. 

ELECTRICAL REQUIRS~ENTS 

1. All electrical equipment shall be suitable for hazardous area class I, 
Division II, group O for operation outdoors as defined by the National 
Electrical Code. The installation shall conform to all applicable 
provisions of the National Electrical Cade. 

2. A single, 480 volt, three (3) phase, 60 Hertz, power source will be 
provided by others. 

3. The motors shall be rated 460 volts, three (3) phase, and 60 Hertz. The 
motor circuits shall be protected against short circuits and overloads. 

4. Motor starters shall be provided and wired to the control system by the 
separator manufacturer. 

S. Control systems shall be operated on 120 volts, 60 Hertz supplied by the 
· separator manufacturer. When possible, all control devices shall be 

mounted in a conman enclosure and •Hired with #14 AWG, 600 volt, copper 
wire. Identified terminal blocks shall be provid~ in the conman 
enclosure for all external w1r1ng. Conduit seals shall be provided when 
required. All wires shall be identified on each by wire numbers using 
wire markers. All control devices shall be labeled. 

6. Schematic, •.-tiring, and plan drawings shall be submitted for purchaser 1 s 
approval within 6 weeks after receipt of order. Certified drawings shall 
be submitted to the purchaser within 2 weeks after return of approval 
drawings. 

The piping design shown on the enclosed drawings is based on the equipment 
as described herein. If the Contractor chooses to purchase equipment 
other than as described it will be his responsibility and at his cost to 
charge the existing Engineering. He will also be responsible to provide 
for the successful operation of the system. 

One (1) AFL Industries Inc.,* Custom Vertical Tube Coalescing Separator, 
the function of 'Nhich is to remove free oil and settleable solids from 
oil/water mixture. The description of the unit and accessories together 
'Nith preliminary drawings are as follows: 

Materials of Construction: Fiberglass utilizing isophthalic resin with 
PVC piping and fittings, and including a matrix of oleophilic VTC tubes. 
Series/Model No.: VTC-400F2 
Separator Installation: Top flush with grade 
Maximum Flow Rate: 400 gpm, based on minimum specific gravity 
differential of .15 and minimum operating temperature of 40°F. 

*AFL Industries Inc., 1149 Howard Drive/West Chicago Illinois, 60185 

.'~4-4 
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Overall Outside Dimensions: 18'0"L x 11 '9-1/2" W x 9'0"H. Width 
dimension includes an 1 1611 wide integral oil storage tank. 
Approximate separator temporary stopping capacity should an oil spill 
occur: 1200 ga 11 ons 
Approx. Integral Oil Storage Tank Capacity: 820 gallons gravity filled. 
Approx. Separator Operating Capacity: 3770 gallons 
Approx-. ~eparator Operating Weight: 36,800 lbs. 
Approx. Separator Shipping Weight: 6500 lbs. 
Separator includes the following standard components/features: ,. 
2. 

3. 

4. 

s. 
6. 

7. 

a. 

Two 611 1i' inlet flanges to pitched bottom inlet chamber for sludge 
removal. 

One 811 1i' water outlet flange from OSV-8 to integral effluent 
clearwell. 

One 611 1i' oil outlet flange to integral oil storage tank. 

Two 2"1i' sludge drawoff flanges. 

One AFL diffusion baffle to create laminar flow. 

One AFL VTC tube pack to accomplish separation process. 

One adjustable spill-over weir for surface oil removal. 

Four access hatches, one sized 4 1 x 5 1 611
, two sized 2 1 x 4', one 

sized 2' x 2'. 

9. Two 2110 vent provisions. 

10. One AFL/Clark Oil Stop Valve Factory Installed in primary clearwell. 

11. One AFL Manual Sludge Pumpout Package to consist of the following 
components or equal: 

a. Gorman Rupp Diaphragm Pump Model No. 2Dx3/4-3P with a 3/4 HP, 4 

b. 

c. 

460V/30/60Hz motor capable of 15 GPM at 25 TOH. 

Sludge suction manifold complete with two butterfly valves and 
one Flex joint and all other necessary pipe and fittings to 
connect to the two existing sludge drawoffs in separator. 

One 2110 NPT sludge discharge, complete with 10 1 cf heavy 
fabric hose for truck filling. 

A4-5 
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12. One AFL Manual Oil Pumpout Package to consist of the following 
components or equal: 

a. Gonnan Rupp Centrifugal Pump Model No. 81 1/4 A3-xl/2 with a 4,5 
4,5 

1/2 HP460V/3g/60 Hz, motor capable of 20 GPM at 25 TOH. 

b. 1-1/411 !,l oi 1 suction 1 i ne from i ntegra 1 oi 1 storage tank. 

c. 1-1/411 NPT oil discharge, complete with 10' of heavy fabric hose 
for truck filling. 

d. One stage level switch to sense high level in integral oil 
storage tank complete with; 

1. Indicating lights at main control panel. 

2. Dry, nonnally open contacts for remote signal for customer 
use. 

13. One AFL Automatic Alternation Duplex Effluent Pumpout Package to 
consist of the following components or equal: 

14. 

a. Two Gould 3171 Vertical Sump Pumps model No. 2-1/2 x 3-13 
complete with Cutlass Rubber bearings and a 20HP 460V/3~/60Hz 
non-overloading explosion proof motor each capable of 175 GPM at 
150' TOH. 

b. Three stage level switch to automatically start pump one at a 
set level, start pump two with pump one on at the next level and 
sense high level at the next stage with both pumps running to be 
complete with; 

1. Indicating lights at main control panel. 

2. High level, dry, nonnally open contacts for remote signal 
for customer use. 

Control panel complete with all necessary indicating lights, relays, 
starters, etc. to coordinate above system, including a 120 volt, 60 
hertz output to operate a service water inlet solenoid valve 
specified elsewhere. The output shall be interlocked to deenergize 
the solenoid valve when the separator waste water pumps are running 
and shall energize the solenoid valve when the separator waste water 
pumps are not running. -

A4-6 
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Area 700 (PSS) 

RAW/SERVICE WATER PUMPS (P-703, 704) 

C-21700 
40M7006S 
Appendix 4 

l. Two (2), horizontal centrifugal pumps as specified on the J040.4.10-l 
Design Data Sheet, Pg. 1 with its nozzles confonning to ANSI flange 
requirements for the specified conditions of service. The pump 
design shall comply with the requirements as specified in the 
Stearns-Roger, "Specification for Horizontal Centrifugal Pumps" 
Standard Number J040.4.10. The pump selected shall accommodate the 
piping arrangement as indicated on S-R Drawing XL-22934, Sheet P6-1. 

2. Two (2) electric drive motors as specified in the Stearns-Rager, 
"NEMA Frame Induction Motor" Standard JF16.02.02, and Motor Data 
Sheets, 8 pages, Standard No. JF16.02.02-l. 

3. Each pump and drive motor shall be mounted on a corrmon baseplate and 
provided with a suitable coupling. 

4. The pumps and motors shall be purchased with a two year supply of 
manufacturers recommended spare parts. 

5. The pump namep 1 ate sha 11 inc 1 ude; Mode 1, Seri a 1 No., Tota 1 Head, 
capacity and speed. 

A4-7 



01 VIS ION USAGE Stea!t!~:.~oger STANDARD ltUMBER 

~ I ? I ?I' I SH I FI I SP JD40 . 4 . 10- l 
I x: I I I I 

ENG I NEE.~ I NG STANDARD 

APPROVALS PAGE _j_ OF __i.._ 
Oes. Se<:t.1'W'N- ! DES I~ DA'.!'A SH:E.."1' 
Sect. SuQv, ·. ... 

KOR!ZONTAL. CE."fnlFUG.U. ?UMPS ISSUED ll/ 1/73 

0 i "· fdtt.tl.~ REVISED 11/3/78 

l Job No. C-21700 Cusccmer MOAC 
2 ?roiecc ~o I ar Une av HC~ Data 
3 E:quipmenc No111enclacure r{aw1:ierv1ce '.-lacer riumps \ r'-/0..l' JUI.!-) 

4 No. of ?UI!ltls 2 Driver bv Vendor: £Yes ,_No 
.J COND!I!ONS OF SERV1CZ lE:ACaJ 
6 I Fluid ?umoed (Characteristics, if knowu, are soeci!ied else~ere) 1..Jater 
I Flow OeS1.gn / ,~orma.l. uperac:.ng OSGPM 35C/ l 7~ 
8 Operacing &.ange :-iinimum i::o :iax:i.mw:a l LE requiraciJ OSGPM N/A / ,11/.~ 
~ Desim !e~eracure ..,.,. 

i: 60 
10 Ducnar1te ?Tessure@ Desi:m Flow ?Siu .!.UC::S 

u. Succion ?Tessura PSI.la 7.6 
L2 I Soecuic Grav1.cy @ Des1.in !emo, lRef. 60 "F J l.O 
u Required !ocal Head@ Desi.,.,., Flow Fe. 234 
14. I Available NPSR Ft. 4.9 I 
.L.:, 3aromecr1.c ??'assure ?Sil 13. 72 I 
lo I Vaoor ?ressure @ Desi :rn ! .!!Ill) • ?SU. n.?563 i 
17 I 'h.scosit:"7 /~ Des1.~n !em,:,. SSiJ ( or CoJ I 
l8 I Max. Allowable Shue Ot: f:iead Fe. - ! 

l 'J I Coo Lin~ '-later U£ :lequired) :iax. i:el!lo. UE° -
-'U I rns cal.!.a.cion rndoors or Outdoors [ndoors - Z.l I 
22 I DESIGN REQUU!:ME.'l'l:S 
2J Pumt1 ':y"Oe .xi Sinde S i::.asze '-- Mulci-Sca2e 
24 I Ca.s 1.ng Soi.it: !X'l Axial I , Radia.l 7::'3a.c!< ?ull "Front: ?"..lll 
z::i l 01:'ive o\r-ranstel!len c :V Couoied* Close Couoled ,v-ael:: 
Zo ! aase !r;:,e _; Cas c rron ]1 :ab. Sceel -Z DTain Rim 
27 :1ounc. Ar::-angemenc l::Common ,~Sei:,araca -Vert:ica.l rn-Li.ne 
28 ! Rocacion (From Colg. End) _.Clockwise Councer Clockv1.se I 
29 I ?um;,s !denc1.caU X:Yes · ,No :l.2~ Max~um 
.JU I tm;,eller !y"Oe r;,Enclosed ,-semi-enclosed~ Open ,Non-Clo~· 
Jl I !y"Oe or 01:1erac1.on 1£?aralhl i Series , S1.ngle 
J2 I ~ozzle Dec ail Re'!luired Min. ?i:-ess Racin,,:Suct:ion Cl.15CDischar:ze CLl.50 
JJ I Sue ,:ion I:.ocacion .xi Side !nd --3oc:om 
34. I Suction !7'pe '~Flanged Scra•.red ·~Weldeci i 
35 I uischan:e Locacion x;S.1.de -i!O'O ;-XTangencial : Centerline I 
36 I Oiscnar:a:e Tv-pe i.&Flan2ed ;-Screwed .Welded 
J' I 3e.aring Dei::a.il (810 Life 17500 hrs. J I:.ube :1edium: •;<..Oil Grease 
38 I Radial CTlBall Solie Sleeve 
39 :t.adid I:.ube. /w;Oil Level Indicat:o-d-, Rins:~Floodr?ressure: :Sealed_ Wacercooied 
L.i.O I ,\I Ball I ,Spnerical Roller K.1.ngsburv-
41 I Thrusc I:.ube/Coolin11; 1 

""'. Riniz~ Flood 1 •P?"e.ssure ·_Sealed! Wacercooleci 
42 I Sealin2 Decail X,Packeci Sox Mech. Seal ~ tnjeccion Seal 
4J I Seall.n2 Cool1.n2 :!_)lone ,_.·N'acer Jackaced -:-aeac :'.:xchanger 
441 Ori ver T:rpe X::-!ocor !urbi.:ie Ens:ine Oc.-ier 

"'-' I u't'1ver Enclosure (Scec:::.ry) 
> 46 1 l:accot"V 'l'escs Cer1:i.r:::.ed cur,es -::g: ya s :-l'o 

47 ?er::ormance w None x, Non-;.-ii c:iessed ,Wicnesseci 
J 4<S I :iydroscai::ic wNone ~ Non-:rii. cnessed --.;i:::iessed 
J 

- ' 49 I ~sa =None ~Non.;.:..Iicnessed _.Wi:nes.seci 
JO I i"lax. ::inar~ aer1ect1on 0.002 , n. 

, 
~ 

~iJl l*Wich Cou?ling Guard 



- 01'4151011 USAGE Stea!:!!:.~oger STANDARD NUMBE:! 
~41, i' I pp I SH Fl I SP JD40. u. .10-1 

I xi I I ENG I NEE:! I NG SiANDARD 

APPROVALS l J?AGE_LQF_,L 
Des. Se<:t.(lj..., " DESIGN DAT.A SHEET 

Sect. SuQJ.:if:!J'd,~~J .. !iORIZONTAL CENnli11GAL :?IJMPS 
' TO BE C0MPLETI:D 3Y :-!Ai."WF ACTtJRn ISSUED ll/ l/73 

t../»~ 0 iv. REVISED U/3/i8 

1 Job No. C-21700 Cusccmer Mn!lr-
2 ?roJec: Sol a r One ~anuracturer: 
3 E:quipment :-Jomet:cl.acure R~w/,~~,,;~o IJ~~o~ O,,m,.. .. !0_7r,7 7r,11 \ 
4 P.'\&T :1ATIRLU. IASTI1 :-10. I ?AR'! !-!ATERLU. ASn! NO. 
::, Case I I Sh.art Slee•re I 
6 ~eller I !Bearing Lube 
7 ~. ·;Jrg. 3.inst I IBaseoLace I 
l:! Case :.;r:;i; . 3.ini;i; I I 
9 Sha.ft I I 

10 I I 
11 GENERAL DESCRlPTI0N A..'ID CONSTRUCTION PER.FORMA.'ICE 
L2 Siz:e 52 Performance Curve 3'o. 
u Manuraccurer 3 Catalog ~o. ).J ~PSH Re<1uired, :ee: 
14 !yl)e 34 Desu:n 
15 No. or Sca51;es I 55 :lunouc ( l ?umo 0oer J 
16 Casinszi , Single t/oluce: ,uouble Volucei . Di.:foser 56 ?um? Efficiency,. ·~ 

1 / '.fax. nydro., PSI.G 57 Desi~n 
i.d I Sn. aardness I :>8 3.unouc 
19 '..i'rg. Ring, 3n. Hard I 59 Pum? Soeed, RP!-! 
20 60 I 0?eraci:111; 

- 21 !m?elLer, :_ :::1ciosed1 ,0oen1__:Semi 0?en I o.L I Firsc Cricical 
2Z I 3n. Hardness ! 62 Srake aorseoowe:-, BHP 
2J Wrg. £ting 3n. !iard lo.3 Desi~ Poi:ic 
24 I Diamecer, 3id. Inches 64 I 3.unouc 
25 I Diamei:er, Ma.«/ :-!in, tnches I 0) ~ax. ac any :?oinc 
26 I !hrusc Bal. Mei:hod 166 :-!in. Recommended Flow, GPM 
27 I Share I 67 I Cooling wacer (!f Re<1. dJ 
28 I Sleeve 3n. H:ard 168 GPM 
29 I Diameter, !nches 169 !em?. :tise, ~r 
30 I (~ Coupling/Stuff. Box I I iO Sealing wacer ' r,: Rea dJ 
J l ! 3earings I 7l G'PM 
J2 I !y'l)e, la.dial/ 1:hrus c I I i2 !amo., ": 
JJ I Lube (Flood, ?:-ess or Se.al) I i 3 I :?SIG 
34 I Radial, Mf~-:-./t-!odel I ! ,4 r.,-tC~ ( ,;.iec) L:,. -Fe. .. 
JS !hrusc, Mr;.i;r./Model I I 7 5 Max. AHowab Le :{, V z . ' 
J6 I Scu.c::ing 3ox, Packing Macarial i 76 I Forces, Lbs. l I.£ .a.eq d) 
3 I Lengcn/No. hn11:s I I 77 I Suction 
38 I :iechanical Sea.L I 78 Oischan:e 
39 Manuraccurer I 79 I :1ax. Dia. Solids, rn. 
40 A.P. L No. /Model I 18U Recommended Spare ?arts: 
41 CouoLins; Siz:e, !nches 181 I 
42 :1anu£accurer/Model I I 82 I 
4] Suction Size, tnches 183 
44 lacing/T:.rpe/:ace I I 184 
45 I ihschar2;e, Size, foc!:tes I 8S I 
4o t aacin11:/!y,;,e/Face I I 186 
47 0ucline $. Dunension Owg. ~0- I 87 

... ,.. ~~ I Assembled ~ei~hc '.J1.Ch i88 ,.. 49 I Base. Co Ls;. Oro Dri•.1er J, Lbs. I 89 I - "' ,:, 

~ 
-

JU I l';'U I 
51 I 91 I 
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Jl'IISIOH USAGE Stea;t!~:.~og~r STANDARD /iUMSE~ 

JFl6.02.02-l 

Des. 

EHGINEE~IHG SiANDARD 
V 

MOiOR DATA SiiE:'.TS ISSUED 7.17/i6 
REV 1 SED 3/2i /79 

NAME OF 6 IDO ER 

l. GENERAL 

*A. App 1 i cation 

No. 1 
Raw1Serv1ce 
Water P1Jmps 

*S. Location (outdoors/indoors) Indoors 

*C. Quantity 2 

-0. Manufacturer 

-E. Frame size 

----f. Motor Tvpe 

a. Hori zonta 1 

b. Verti ca 1, so 1 id shaft 

c. Vert ica 1, ho 11 ow shaft 

d. Squirrel cage 

e. 1..iound rotor 

f. Synchronous 

g. Capacitor start 

h. Sp 1 it phase 

i. Shac!ed po1e 

J • Repu1sion star,: 

k. Repu 1 si on induction 

1. DC 

m • Other 

-----

-·: ,_ 

--

,--

~oenotes items to be completed by Suyer. 
'"""Denotes items to be como1ete~ by e:ch 3idder . 

No. 2 

_1 

'"r 
_j 

,-

No.3 

' -

-~oenotes items to be complete~ by successful 3idcer either ~t time of 
bid or submitted '"'ith first dra•11ing ~nnsmittal. 



- OIVISIOH USAGE I Stea!~~=-~oger STANDARD NUMBER 
~ l ? IP!' ! SH 1 Fi I SP 

IX I I I l I EMG I NEE~ I NG STANDARD 
u"Fl6 .02.02-1 A::u»L_,g PAGE .l..._ OF 2-_ 

Oes. se..,.7 :: · 

Sect. Su~~~-e-fil. 
ISSUED i/7 /io 

0 i "· /111/1'2 MOTOR DATA SHEETS (CONTD) 
REVISED 3/27/i9 

/iAME fr S IDOER 

2. PE:RFORt-iANCE No. l No. 2 No.3 

;,,;,A. Rated output, horsepower 

**8. Load brake horsepo\lEr 

-c. Service factor 

*O. Rat.ad 1101 tage, volts 460 

-€. Field vo 1 tage, de vo 1 ts 

*f'. Phase 3 

"'G. Frequency, hertz 60 - -H. Rated Soe~d 2 l'"'tlm 

a. Synchronous 

b. Actual fu 11 1 oad 

c. Base spe~d - DC 

;, ' •• Minimum motor starting 
1101 tage, i=)ercent of rated 80 

...... J. Fu 11 1 oad current, 
ami:,eras 

-K. Field current a.t base 
I l speed, de amperes 

*-;rf__. Locked rotor current at 
rated vo 1 tage, amperes 

""M. Starting torque d.t 
rated vo 1 tage, percent 
of full load torque 

> 

-
'"'Denotes itens to be completed by 3uyer. 

-Denotes items to be comoieted by eac, 3 i dder. 
~oenotes itsms to be completed by suc:essful Bidder either at :ime of I bid orsubmitted with f~rst dr:•11ing cransmi tta 1 . 



- DIVISION USAG£ 
I 

Stea!t!~:~oger STANDARD ~UMBER I 

~<MI Fl I ?Fl I SH I FI I SP I JF16.02.'J2-l 
I xi I I I I EHG I NEER I NG STANDARD 

A~~-
I PAGE ...L OF _L_ I Ou. Se ~ 

MOTOR DATA SHE~TS (CONTD) Sect. -t;;'g~C..(J __ J.V. ,, ISSUED 7/7 /i6 
0 iv. ( Jjj../J REVISED 3/27/79 

NAME OF S IDOER 

--1!2.·_l_ No. 2 No.3 

-111. Breakdown torque at 
rated voltage, percent 
of fu11 load torque 

~- Accelerating time at 
starting voltage 
specifi e,j above, seconds 

~- Successive starting 
limitations 

""'"Q. "Safe" 1 OC~<e,j l"'Otor 
time "cold" at l"'ated 
voltage, seconds 

- ~- "Safe" 1 ocked l"'Otor 
time "hot" at l"'ated 
voltage, seconds 

...... s. Efficiencv, Percent 

a. Service factor load 

b. F,J 11 load 

C. 75 percent load 

I d. so percent load 

-r. Powe!"' Factor 

a. Service factor load 

b. :=u 11 load 

c. 7S percent load 

d. so percent load 

> 
"Denotes items to be completed by Suyer. 

-Oenotes itarns to be completed by HCh Bidder. 

- ,..,...,..Denotes items to be completed by successful 3i:der either at c ime of 
bid or submit:ed with first dr?\,iing transmi tta 1. 
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,JI 'I I SION USAGE Stea~E~=~~oger SiANDARD NUMBER 

~MGINEERING STANDARD ~Fl6.02.02-l 
PAGE~OF_:_ 

MOTOR DAiA SHEETS (CONTO) ISSUED 7/7/76 I 

I REVISED 3/27 /79 

NAME CF 8 !DOER 

No. l No. 2 No.3 
-u. Losses: kW 

a. Service factor load N/A 

b. Fu l1 1 oad N/A 

c. 75 percent load N/A ---
d. so percent 1 oad N/A 

V. WK2 
I 

lb-ft2 

**a. Of 1 aad 

~- Of motor 

-c. Load capabi 1 ity 
of motor 

3. CONS TR UCTI ON 

~-~- Enclosure 

a. Open Ori pp roof ~ r ,-, 
i.-l. l..--

b. TEFC - :7 --u i__.:. i_J 

TE:NV 0 n -, c. 
I_. ' 

d. Ou st- i gn i ti on proof 0 7 -; 
'--"- ' 

e. '..Jeather-oro tected :lI .~II Qr [lII or [jii 
f. Other 

~denotes itens to be completed by Suyer . 
-oenotes items to be completed by eac~ a i dder. 

-• enotes itens to be c~mpleted by successful Bidder eitl'Ter :c time of 
bid or submitted with firs~ drawing transmittal. 
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01'151011 USAGE ! Stea!~~:.~oger ~ 1 .~ I PP I SH I FI l S? l 
ENGINEERING S7ANDARO I 1 I I I I I 

APP~.ov LS \ 
::>es. See 

I) \ 
Sect. Sue • · 

Oiv.w# ·I 
MOTOR DATA SHE~TS (CONTD) 

NAME OF S!DOER 

-a. Searings 

a. Antifriction 

b. Split-sleeve 

c. Other 

d. Type lubrication 

e. Minimum AFSMA (L-10) 
antifriction bearing 
life rating (belt or 
chain drive motors 
on i y), hours 

-C. rnsulation 

a. Cl ass 

b. Maximum design total 
temperature rating for 
insulation, degrees C 

c. .'-1a.x imum service ambient 
temperature, degrees C 

d. Temperature rise (by 
resistance) at service 
elevation and at 
service factor rating, 
degrees C 

e. Total hot-spot temper-
1ture at service factor 
rating, degrees C 

-o. NEMA Code letter 
(If applicable) 

~oenotes items to be completed by Suyer. 
-Oenotes items to be completed by eacn Bidder . 

No. 2 
,-
1 -
' I 
I~ 

STANDARD NUM8E:1 

JF16.02.02-l 

IPAGE...i..OF_8_ 

ISSUED 7/i/76 
REVISED 3/27 /79 

No.3 

LJ 

__,..oe.~otes items to be comoleted by successful Sidder either at t~me of 
bid or submit'!:ed .. tith fir'st drawing trans;nit-::al. 
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"' - " ~ .. 
~ 

-

I ·)l~ISIOH 'JSAG~ 

..... I ? pp SH i: I S? I 
I 

MOTCR OAT~ SHEETS (CONTD) 

NAME OF 8 IDO ER 

-E. NEMA Design ietter 
(If applicable) 

-F. Net weight, pounds 

-G. Dimensions, inches 

a. Length 

b. Width 

c. Height 

-H. Rotor bar and end ring 
material (4kV and above) 

4. ACCESSORIES 

-A. Baseplate 

-a. So 1 ep 1 ate 

-c. Space heater 

-0. Space heater demand, 
,..,atts 

*E. Stator thermocouples 
or RTD' s 

*F. Stator thermostatic
type protection 

"'G. Bearing thermocouples 
or thermostats 

*H. Searing oi 1 sump heaters 

No. 1 

l""'-

L 
,--' _. 
C 

r7 -
r~ 
I ' ....... 

0 
u 

"'Denotes items to be completed by 3uyer. 
-Oenotes items to be completed by each 3idder . 

No. 2 

,. ... _ 
I I 

,-:_1 

r-
' I 
'-I 

[j 

• 
0 

STANDARD liUMSE~ 

JF16.02.02-l 

PAGE .i_ OF_8_ 

i SSUED i /7 /76 
REVISED 3/27 /79 

No.3 

i -
i 

' ---
I ; 

I -
r ' u 
u 

-oenotes items to be comoleted by successful -3idder either at time of 
bid or submi~ted ,..,;th first dnwing i::-ansmittal. 
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I OIVISIOH USAGE 

I ~ I .~ ?P SH Fi 

I I x I 
Stea~:!~:.~oge:r 

E~GINE~~ING STANDARD 

MOTOR OAT~ SHEITS (CONTD) 

NAME OF BIDDER 

*I. Differential protection 
C!JrTent transformen 

*J. Surge capacitor 

"!<. Motor controller oy 
motor supplier 

5. DR!VE COMPAT!BILiiY 

*""8. Belt 

'"C. Chain 

iiO. Direct coupled 

*E. Half coupling to be 
pressed on by motor 
supplier 

*F. Sheave to be presse~ 
on by motor supo1ier 

No. 1 

C 
-' 

r ~Yes ! ·-No --
"'""""6. T8M!NAL BOXES ,:.l,NQ GROUND CONNECTORS 

A. ier.nina1 boxes (inside dimensions), inches 

a. Height 

b. 111i dth 

c. Depth 

8. Ground connector size, AWG 

~oenotes items to be comoleted by Buyer. 
-Denotes items to be completed by each Bidder. 

No. 2 

' -
-· 
• 

, 
_j 

,-

Yi:s No 

Yes ::No 

Si.\NDARO NUMBE~ 

JF16.02.02-l 

PAGE_LOF_L 

ISSUED 7/i/76 
REVISED 3/27 /i9 

No.3 

I 
~ 

,- ,-
~Yes _No 

r 

Yes .'!u 

-oeriotes items to be comoleted by successful 3idder either at time of 
:iid or submitted Nith first drawing transmitta 1. 
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-

Dl~ISI0:-1 tJSAG~ 

~, ? I ?PI SH I Fi I SP! 

[ I I I I I 
XAP~Ro ~s I 

Oe5. Se· I 
Sect. Si.11v '.~ L.L 1 

Oiv./,Jll,t;/ :1 

NAME CF 8 IDOER 

Stea!:!~:.~oger 
E~GINEERING STANDARD 

MOTOR DA TA S HE::TS (CONTD) 

-7. OTHER !NFQRr,1ATION 

(Special Starting, Etc.) 

"8. ACCEPTABLE r.1ANUFACTURERS 

N/A 

*Denotes items to be completed by Suyer. 
*""'Oenotes items to be c:mpieted by each Bidder. 

STANDARD ,~UMBE:l 

JF16 .02 .02-1 
PAGE~OF~ 

ISSUED 7 ii/76 
REV I SEO 3/27179 

-oenotes items to be completea by successful 3i~der either :t time of 
bid or submitted with first ,jrawi ng tr~nsmi tta 1. 
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Area 300 (TSS) 

CALORIA MAKE UP PUMP (P-306) 

C-21700 
40M7006S 
Appendix 4 
Revision No.5 

1. One (1) rotary pump as specified on the Design Data Sheet, pg. l of 
2, Standard No. 40.4.14-1, with its nozzles confonning to ANSI 816.5 
flange requirements for the specified conditions of service. The 
pump design shall comply with the requirements as specified in the 
Stearns-Roger 11 Specification for Rotary Pumps, 11 Standard No. 
JD40.4. l 4. 

2. One (1) electric drive motor suitable for hazardous area Class I, 
Division II, Group D suitable for operation outdoors as defined by 
the National Electrical Code as specified in the Stearns-Roger 11 NEMA 
Frame Induction Motor, 11 Standard JF16.02.02, and Motor Data Sheets, 8 
pages, Standard No. JF16.02.02-l. 

3. The pump and drive motor shall be mounted on a c011111on base plate and 
provided with a suitable coupling. 

4. The pump shall be furnished with a suitable integral or separate 
safety relief valve. . 

5. The pump and motor shall be purchased with a two.year supply of 
manufacturer's recornnended spare parts. 

6. The pump nameplate shall include; Model, Serial No., Total Head, 
Capacity and Speed. 

A4-8 

5 
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DIVISION US.-l.GE i 
MMi ;, I PJI I s;.i ! ~1 i s;, I 

Ix I I I I I 
APPROVALS r 

Oes. Sect.. $ C ,::_ , 

Sect. Supv, e---::::r 
Div. 4:<e?- I 

Stea!~~=-~oge!' 
ENGINEERING STANDARD 

DESI~ DAU. SHEET 
ROT.ARY P'IJMPS 

l joo No. C-21700 Cuscomer 1"1tJA(. 

SiANOARO NUMSER 

.:"D40.4.l4-l 

?AGl:-1'_ OF_L_ 

ISSUED 4/8/i5 
REVISED 4/26/i7 

2 P-=ojecc Solar One Sv JEG Dace 
3 Eau.i7.D.e:o.c Nome:o.clacure (',:iloria Make Uc Pumo 
4 :-Jo. oi Pumos OITT.: ~iver bv iTe:-.d.or: fXI Yes : , :-Jo 
5 CONDITIONS OF SERVICE (E..,\.CR) 
6 Fluid Pumoed (Charac:teriscics, if known. are soecizied elsewhere) l!='xxnn Caloria HTl!.3 
7 Flow. Nor:nal./Desi=- USGP!1l 100 / 100 
8 Desism Temoerature 60 
9 Discilar2e P-ressure ?SIG 30 

10 Suction Pressure PSIG 0 
ll Net ?-ressure PSI 30 
lZ Sceciiic Gravit, @ Desizc. !emo. (Ref. 60"F) !1.8587 
lJ Barometric Pressure ?SL~ 11 7 
14 17aoor Pressure @ Desi=. Temo. ?SL,\.J Mi: 
l5 :1a.x:il:1um Svste: Desi= Pressure PSIGI 
16 Viscositv@ Desisrn Temo. Co I =nn 
17 'liscosicY Ran11;e, :!i!li:num/Ma.'!:i:num Co I ,c; I rnnn 
18 !!l.Stallation Indoors or Outdoors Outdoors 
19 

22 I , Other S oec:ify 

24 Base !yoe :=cast Iron :~ Fab. Steel ~ Driplio 
25 Elotation <From C.::il2:. End) l i Clockwise i...J Cow:iter Clockwise 
26 Pumos Ide:o.cical? I , '!es U :-Jo RP~ :fa.timum 
27 !•T"Oe oi Ooera.cion ,7 Parallel 'J Series A-S~,,cr10 

28 :!o::le Detail Reaui=ed ~- P~ess. Ratin2: Succion Cl.150 Disc~arqe Cl.150 
29 Succion !•roe iXI nansi:ed __ Screwed 
10 Dischar2e !v"Oe y; Flans.ea 1 'Screwed 
31 aearin2 Decail Lube :fedium: ,- Oil . Grease xJ ?umoed :,;-.. diud.. o lU L 1 ie l i:> uu ·hrs) 
32 aearin2: Locacion ,x., !ncern.al [J E:rter.ial 
11 Seai in2: Deca.il , Packed Bo:,r :X, :fec.h. Sc"'l 
14 Sealinsz Heacin2/Coolin11: .~ :lone :7 Steam Jackeced CJ Heac Excn.a.n2er 
3'i !)river !7oe ,x: :focor n Turbine : 1 E:l£ine : 7 Ot.:ier 
36 :focor 2nclosure (Soecifv) TEFC 
37 St=ainer xl'!es li:!o 
38 
39 
40 
41 

43 
44 
45 
46 Factorv rests Car~ified Cut""1es 'x: ':es ' :lo 
47 ?erfo~ance : ' :lone :x., :!on-i,i'ic:nessed. 1 1 '.H:nessed 
4~ Hvdrosc:acic ,- :lone .;g :!on-:i11cnessed i j 'Jic::esseci 



- DIVISION USAGE Stea!!';~;!oger STANOAAO NUMBER 
MMI p I PP I SH I Fl I SP 

IX I I I I ENGINEERING STANDARD JD40.4.14-l 
~PPROVALS 

I 

PAGE_l_ QF_2_ 
Des. Sect. {3_c;( l DESIGN DATA SHEET 

I 

Sect. Supv. 9 ROTARY PUMPS 
4/8/75 TO BE COMPLETED BY MANUFACTURER ISSUED 

0 iv. ~,'44 REVISED 4/26/i7 t 

11 Job ~fo. C-21700 Customer MnAC 
21 Proiect Solar One Manuf ac tur er 
3 ( Eauit>:nent Nomenclature r;:i l"IY"i ;:i M;:ilt0 lln P1,mn 3 

PART ! MATERBL ASTM NO •. ! PART I MATERIAL I A.SIM :-lO. i 

t..' Case i ·in · Shaft Sleeve I I 
'if Rotor i 11 Bearing Lube I i ,:;, Shaft I l? Stuffin2: Box i I 
7! '1, Baset>late ! I 
Al i 14 I I i 
01 I ;1 c; I I 

: GENER.iU. DESCRIPTION AND CONSTRUCTION PERFOR!-f.ANCE 
1 i=. : Size '561 CaoacitY GPM 
17 ! Manufacturer's Catalog No. 1571 NPSH Reauired. Feet 
J l: l Type '581 Pumt> Efficiencv. % 
10 Casing '59i Pump Soeed, RPM 

1-,n Max. Hydro., PSIG ,:;ni Brake Horseoower BHP 
1-,1 Bn. Hardness I 61 I Net Pressure, PSI 
1-,? Rotor, Tvt>e F,?\ Cooling Water. GPM 
1-,, Bn. Hardness , F,1 i Temt>. Rise. op 

- l?t.. Shaft 641 WK2 (Wet) Lb.-Ft.l 
? 'i Sleeve Bn. Hard &st Max. Allowable x. Y, z 
,,:; Diameter, Inches 661 Forces, . Lbs. (If Rea'd) 
?7 @ Couoling/Stuff. Box I i:;71 Suction 
'?A Bearings 681 Discharize 
'?Q Type, Radial/Thrust I 1,Ql Performance Curve No. 
3n Lube Tvoe ·7n, Recommended Soare Parts: 
11 Radial, ~!fr. /Hodel I ; 71 ! 

32 Thrust, Mfr. /Model I : 7?) 
11 Scuffing cox, Packing Material r,, 
14 Leng ch/No. Rings I : 71, i 
,c; Mechanical Seal 75 i 
36 ~!anufac curer : 76/ 
,7i Tvne/Model I :771 

JR Coup lin2: Size, Inches !78! 
39 Manufacturer/Hodel I :791 
40 Suction Size, Inches 180/ 
41 Racing/Tvt>e/Face I I i8li 
42 Discharge, Size, Inches !821 
43 Rating/Tvne/Face I 1831 
44 Outline & Dimension Dwg. N'o. !841 
45 Assembled Weight with l85l 
46, Base, CiJlSZ. (No Driver). Lbs. !861 
47, Relief Valve Caoacicy/Set Point I ! 871 
48 Mfr. /Size Inches I i881 
49' !89! 

J.O ,901 
c:; l 91 i - ,c;z, 921 
<;1.i 01j 

I"' I q4j 
f c:;; I oc;j 
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OIVISlO~ US!G~ ! 
"Ml!" 1? 0 : ,:.ii-• !~::i I , , f"" I I .,.r, i"' I 1 -..1' , 

I Yi I ! I I 

MOTOR OAiA SnE~7S 

NAME OF 8 roo E,q 

l. GENERAL 

*A. Application 

No. l 
Ca.loria 

Make-uo Pumo 

*S. Location (outdoors/indoors) Outdoors 

--C. Quantity 

.... 0. Manufacturer 

'.i'ilrlrF. Motor Tvpe 

a. Horizontal 

b. Vertical,solidstiaf: 

c. Vertical, hollow shaft 

d. Squirrel cage 

e. Wound rotor 

f. Synchronous 

g. Capacitor start 

h. Sp 1 it phase 

i • Shaded po 1 e 

j. Repulsion start 

k. Repulsion induction 

l. DC 

m. Other 

be ccmo1et:d 
be cor,,ple:::d 

by 
:y 

1 

-·, 
l_j 

,--r 
' -

• 
• 
n 
~ 

I • 
I I 
i...J 

2uyer. 
;:C!'l 3idCe!"". 

No. 2 

: ! ---
0 
L] 

• 
[J 

/I 

• 
~ 

• 
0 

~oenoces items to 
'"'Oenotes items to 

-Toenotes items co be completed by successfu1 3idder either 
bid or sutmit:ed with first ~ra~ing transmit~al. 

STAMOARO HUHa;:.~ 

JFlo.02.02-L 

?AGE....LOF~ I 
ISSUE!:l 7/7/76 
REY I S~D 3/27 /i? 

ac 

No.3 

u 
f i 
\.-l 

LJ 
r; 

• 
r7 
.....! 

0 

: ime of 

I 
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01 v, s 1011 us.id:: I §teazns -:Joo-ez I 

1-9-11 p J?P/sHIF1 is? I JNC0••~•.a.r1O ,0 

Ix I I I I i EHG I NE:~ I HG ST ..!.,'iO..!.RD 

A?PRO'/~ I 
De$. Sey-/ ~.£i 

;8:,.C\f)v'': Sect. Su~ - -,;.:;,,,-.Q,,,11 
MOTOR DAiA SnE7S (CONTD) Oiv.Wf.. j 

NAME CF 8 IDOErt 

2. PERFOR1'1ANCE No. 1 No. 2 

tt-A. Rate<! OU tput, horse?ower 

**6. Load brake horse::,o'f,Er 

-c. Service factor 

*O. Rated vo 1 tage, •101 ts 460 

~- Field voltage, de •101 ts 

*F. Phase 1 

' 
*G. Frequency, hertz 60 

,.;rH • . Rated Soeed. rom 

a. Synchronous 

b. Actual full 1 oad 

c. Base speed - oc 
Tr. '.1i n imum mo tor s-:ar-:inq 

voltage, percent of rated 80 

**J. Full 1 oad currer.t, 
amperes 

11rlr':(. Field current at base 
spe~, de amperes 

T-rt. Locked rotor current at 
rated vo 1 tage, amperes 

"M. Starting torque at 
rated •,o 1 tage, percent 
of full load torque 

' 

"'0enoces i tens .... , 
'-" be cc:mp 12ted by 5uyer. 

-oenotes it:~S to be c:mo 1 e :,:J :y -= ~::, 3 i dd=:r. 
-• enotes i t;:'71S :o be c:m~ i e :-:1 'lY suc::s sf 1.J ! 3 ~ Cder either 

~id or submitted 'II ith fir-s ::r 1•.-, 1 ng :,1nsmi::al. 

STA/iDA~0 iw~--- I 
•. t:.~ 

JF15 .02.02-: 
PAGE: _2_ 0F_3 __ 

I 
ISSUED 7 Ii/ - i 
REV I SE! 3/27 -,:i I I , 

! 

No.3 

.:_t time ,; ~, I 



'° ,.. 
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> 
~ 
... 
"' "' - "' 0 

~ .: 
0 -

01'11S1011 lJS.l.G:'. I 
~I? IPF>isHl;1 ls?i 

I XI I I l i 

NAME OF BIODE~ 

MOTCR 

117N. Breakdown torque at 
rated voltage, percent 
of fu 11 load torque 

-a. Accelerating time at 
starting vo 1 tage 
specified above, seconds 

........ P. Successive starting 
limitations 

~. "Safe" 1 ocked rotor 
time "cold" at rated 
voltage, seconds 

~- "Safe" lock~ rotor 
time "hot" at rated 
voltage, seconds 

-rJrS. Efficiencv, Percent 

a. Service factor load 

b. Fu 11 1 cad 

c. iS percent load 

d. 50 percent load 

r-:irT. Power Factor 

a. Servi c2 factor lead 

b. Full load 

c. 75 percent load 

d. 50 percent load 

OAT..\ snE::IS (CONTD) 

No. l 

•Oenotes i:e~s :o be ccmol~ted by Suyer. 
-oenotes it:~s :o be ccmoleted by each 3idder . 

SHHDARD ~'J~:~?. 

JFlS.02.02-1 

l?AGE.lOF_s__ 

11 SSUED iii/ i5 
REVISED 3/27 Ii'? 

No. 2 No.3 

-*Denotes i:ems to be comolet:d by suc~essfJl 3icder either at :ime of 
bid er sutmitted ·,dth first dr!wing transmitt.:1. 

I 
I 
I 
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Ol'IISI0!1 us.::;:: i 
I ;) I 0 i s I - '1 ";) ' ~I- ?,,_H,•I ::.I 

~1111! 
.lPPR~~-_/-~ i I 

Oes. Se~ 

.J'Fl5.02.C2-L 

PAG"" ~ o- .:: ... c._ r __ 

S • S "\(\ I; ... .;,;~ j ec .• u:i'b. -,-....-=-l 

Oiv. w;;:zd I 
MOTOR DATA SHE~TS (CONTD) ISSUE!:> i!i/75 

REV I SEO 3/27/79 

NAME cr: a !DO ER 

--u. Losses. k'..l 

a. Service factor 1 oad 

b. Full 1 oad 

c. 75 percent load 

d. so percent 1 oad 

'I. 1-11<2 
' 

lb-ft2 

-/rir a. Of load 

-n-b. Of motor 

r,frc. Load capability 
of motor 

3. CONSTiWCTTO~~ 

*A. Enclosur._ 

a. Open Dripprcof 

b. TEFC 

c. TENV 

d. Dust-ignition proof 

e. Weather-protected 

f. Other 

No. l 

NIA 

MIA 

_JjjA_ 

NIA 

0 
C 

• 
• 

-, -- I• i_.,;,I ,~d 

No. 2 No.3 

• • 
0 0 

• CJ 

• -, u 
0I0II or [l!I 

Enclosure shall be suitable for hazardous 
areas Class t, Division rr, Group D 
suitable for operation outdoors . 

%Denotes it:Tis :o be c::~:iieted by 3uyer . 
""'Denotes items :o be c::mole::ed by e:cn 31d.::::er . 

__,..Denotes it;:11s :o be c::moie::ec J'J successful 3idaer either at time -:if 
bid or submitt~ ·..iitn first dr:•,,ir:9 t:--=.nsmittai. 

·-----------------------------------.....J 

I 
! 
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OIVISI0:-1 '..!S:.G::: j 

'44 ? I ? O I SH I F j I S? I 
:e I I I I ! 
A?P~O'I' LS I 

Ou. See~ L 
.ZC\ ( .1 •• :.:. :, Sect. Su;:,''-"" ... • 1 ,.,.,_..:.:.J MOTOR DA i.l. SriE~S ( CONiO) 

Div, Wif,Q 

NAME OF S!DOER 

-H-8. Bearinos 

a. Ant ifri ct ion 

b. Split-sleeve 

c. Othe!"' 

d. Type lubrication 

e. Minimum AFSMA (L-10) 
antifriction bearing 
life rating (belt or 
chain drive motors 
only), hours 

"'C. Lnsu1ation 

a. Class 

b. Maximum design total 
temperature ratina for 
insulation, degress C 

c. Maximum ser·lice amoier.t 
temperature, degress C 

d. Temperat!.lre rise (by 
resistance) at senice 
elevation and at 
service fac:or rating, 
degrees C 

e. Total hot-spot temper
ature at service fac:or 
rating, degrees C 

...... 0. N~A Code letter 
(If applicable) 

No. l 

n 
0 

------

7 Qenoces items to be completed by 5uyer . 
**Oe!'lotes it;ms ':o be cor,,pletea by each 3icder . 

No. 2 

STANDARD ~~H2~~ 1

1

. 

_;fl6. 02. 02- L 
I 
I 

IPAGE....LOF-2.._ I 
ISSUED 7 /7 /i5 II 

REVISED 3/2717; 

No.3 

lJ 
l_] 

-*Denotes ite!!:s :o ce como1ete~ by suc::essf!.ll 3idcer eit,e!"' ac ::ime of 
bid or submitted ~ich ~irst dra~ing transmittal. 

·- '---------------------------------------l 
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I x I I I i I 
APPR?J~S /~ I 

ou. s~ ..... ~=-;;=:::-
~·C\ I J '' Sec~. Su0~ di,..;<)l,!l,, 

MOTOR DATA SHE~S (CONTD) 
Oiv.14;('%--

NAME OF a I 00 E.~ 

No. l 

ir-:lr£. NEMA Design 1et-:er 
(If applicable) 

~F. Net '"'eight, i;Jcunds 

-...G. Dimensions, inc!'ies 

a. Length 

b. Width 

c. Height 

-lr-:frH. Rotor bar and e!'ld :-ing 
materi a 1 ( 4k 1/ and above) 

4. ACCESSOR!:S 

-A. aase:;ilate • 
-s. Solepla"e 0 
-c. Space he.;ter • 
-o. Space hoter demand, 

watts 

*L Stator ther.nocouples 
or RTO' s • 

"'F. Stator thermostatfc-
type protection D 

'ltG. Bearing ther~ocouples 
or thermostats • 

*H. Bearing oil sump heaters • 
~oenotes icems to be ~omoleted by 3uyer . 

-Denotes items to be ccmo1eted by each 3idder . 

No. 2 

• 
• 
0 

• 
0 

• 
• 

STANDARD ,'ilJl-18£:t 

JF16.02.02-: 

PAGE2_0F_..L. 

ISSUED 7 Ii /75 
REVISED 3/27/i'? 

No.3 

lJ 
n 
1.....1 

C 

LJ 

u 
LJ 
0 

-*Denotes items to be como1eted by suc~essfu1 3idder either at time of 
bid or submitted ·11ith first dra•.'ling tnns;;nttal. 

• .__ _____________________________ __,J 
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N 
N 

l 01'/ISIO~ 'JS,!,G~ \ 

I ~• I ? I ?!=1 i SH i FI ! S? i 
I XI I I I I 

APP RO VA l.S I 
De,. Se~; 
<:e,. t S " .. ~"' ( '·.• '..,._ .,,. .. • U,,...,,/;)d·:::S-C1::::::=::, 

MOTCR DATA SHE~TS (CONTD) 
Di V. t,/// 4---

NAME OF BIDDER 

5. 

*I. Oifferentia1 protection 
current transformers 

*J. Surge capacitor 

*K. Motor contra 11 er oy 
motor sucp1ier 

DRIVE COMP.~narun 

-A. Gear 

-s. 3e1t 

--c. Chain 

ro. Direct coup1ed 

*€. Ha1f coup1ing to be 
pressed on by motor 
supp1ier 

*F. Sheave t· be pressed 
on by m~tor sup~lier 

No. 1 

-
' ' -
• 

LJY'c:! Q)10 

• 
• 
n .__. 

rz: ....,;.l 

ll]Yes I ·;No 

r- I ~ :_,JYes i__}lo 

;,,;,-;,6. TE;:l.M!NAL SOXL.S .:i.,•~o G;:.'.OUNO CCNNECTC~S 

No. 2 

• 
• 

rYes !-No .___; .__ 

':J 
'_J 

'_J 

i7 1.....1 

,- ,--
i_:Yes i__:No 

A. Terminai boxes (inside dimensions), inches 

a. Height 

b. Width 

c. Depth 

8. Ground ccnnector size, AWG 

~oenoces items to be completed by 9uyer. 
**Oenotes items co be c~mpl~ted by each Sidder . 

STAltDBD ~UHoE:i 

JF16 .02. 02-1 

IPAGE.l_OF-1_ 

I SSUEO 7/7/75 
REVISE~ 3/27/i9 

,'lo.3 

:-7 
--l 

i7 . I --
!-.Yes r-No -

0 
' 
' '-

, ... -;-
"_j 

0 

I 1 r - '" 
:_-Yes ._,'lo 

**"Oenotes Hems to be comoleted by suc:::essfu1 3idder either .:t time of 
bid or submitted with first drawing tr.:nsmi~tal. 
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0 

OtVISIO:it 1JSA;j:'. I 

~ ? I?? I Sci l FI l S? I 
I I I I I 

XAP!'C!Q'/ 'LS I 
Oes. s~c-{2_

1
, 

" I) :1; Sect. Suo;j'-' • . .:.uc,.:~ 
Oiv.v/f.: == I 

NAME a= a roo ER 

MOTOR OATA SHE:'.TS ( C:JNTO) 

1rll7. OTHER INFGRr,1.a. "i!CN 

(Special Starting, .::.cc.) 

ors. ACCE:?TABLE 1-'A~:uF.J.CTURE:tS 

N/A 

"'0enoces i ::ems t:: bi: c::::;;:ol ,eted Jy 3uy~r . 
'""0enotes items to ~e c:rrr::iei:ed 'Jy eac:i 3idce!" . 

STANDARD NUM~E~ I' 

JFl6.02.rJ2-L 
?AGE_0_oF~ I 
I SSU~D 7 /i ,'7 5 
REVISED 3/27/i9 

......,..Oenotes ite.r:is tJ ::::ie c:m;,lete~ JY suc:ess-:",.il 3 i.::::er either at time 1f 
bid or submitted ..,ith first dn1,ving cr2.ns,iiittal. . .._ ______________________________ ...,: 
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Area 700 (PSS) 

DEMINERALIZED WATER TRANSFER PUMP (P-710) 

C-21700 
40M7006S 
Appendix 4 

1. One (1) Demineralized Water Transfer Pump and Driver in accordance with 
Engineering Standard J040.4.10 and to these specifications and design data 
sheets. 

(a) One ( 1) horizontal centrifugal pump and accessories. 

( b) One ( 1 ) 5 horsepower 480 volt, 3 phase, 60 hertz electric drive motor. 

(c) One set recommended spare parts. 

2. The pump n amep 1 ate shall inc 1 ude; Mode 1 , Serial No., Total Head, Capacity 
and Speed. 

A4-9 
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DIVISION US.I.GE Stea!~:!: .. ~oger STANDARD ~UMBER 

'AM I p I ?P I Sii I F ! I SP JD40. 4 • l 0-1 
I XI I I I ENG I NEE~ I :-iG STANDARD 

APPROVALS !PAGE_~_· OF_Z_ 
Ou. Sect.1 ~M- •• I OESIG'N DATA SEEE"! I I 

Sec-:. Sugv. - : 
·i-- - 11 SSUED ll/ l/73 

w)'J~ E:ORIZONT.U. C!NTREUGAL ?UMPS 
Div, REVISED Ll/3/78 

1 Job No. C-21700 Customer DOf and Associates 
2 ?t'OJeCt 1or:11e Soi ar Pi i ot Plant av JRB Dace 
3 :::qui::,menc: Nomenclac:ure Oeminera1 ized 1.\Jtr. Transfer Pumo - (P-?l0 l 
4 No. or ?umt>S nn F" Driver bv 7endor: ..:!!Yes : No 
:, GONDU!ONS OF 5E3.VICE '::...;.c:-i J 
6 I Fluid P,lm-ped (Characceristics, i£ known, are s-peci:ied else•.Jhere) :Jernin. 11Jtr, 
i Flow Design uSG?~ I 75 
d I 0-per a c 1.nst 3.ang!! :ii:ii.mum c:o :1a:<imum ( I£ r!!ouired J OSG?~ I -!-
9 Design Temtieracure "F I 60 

10 Discharge ?ressure PSIG I ~~ 

ll I Suc:ion ?-ressure PS £G I 6 
12 Spec1.hc Gravity I~ Design 1'emt1, ~Rei. 60 "'Fl I 1.0 
lJ :leoui:ed !ocal :iead Fe. I lQ(j 
14 I Avail ab le NPSR Fe. l 2 
L.) I 3aromecr1.c Pressure ?SL.\. I 13.72 
16 lla-por ?:-essure 1 Desi1;n Temt>. E'SZ.A I 0.256 ! 
17 I lllSCOSlC:'7 :~ Desi~n !em-p. Co I l. i 
ld I :ia.x. Allowable Shue: OH clead Ft. I 
19 I Cooling Wacer u:.: ReouiredJ :1ax. Tem-p. \Jf I -
2U Ins callac:1.on Lndoo-rs or Outdoors I r r. rl /"In r 
2i I - 22 I DESIGN REQUu...~ITTS 
ZJ I Elumt> !y'?e ;]]Single Stage :1ulci-Stage 
24 Casing Solie 17Axial 1JJRadial1 ,3ack ?ull 1----:F:-onc ?•.11l 
25 I 0-rive Ar=anstemenc '7 Coupled '~ Close CoucLed 11-oeli: 
26 I Base 1',?e '_. Cas c Iron K,; :'ao. Steel '.'b Dra:.n Ri:n 
27 I :1ounc. Ar::-ami;e!!lenc: 1'<1 Common 1 -Se;,arace ,-ver.:ical In-Line 
Z!:! I :loca.:ion (Fram Col~. !::nd.J ....;Clockwise Counter Clodc":Jise 
29 I ?umps [denc1ca.L: ! Yes ;-' No :lP.:1 :1.axi:num 
.iO I [:.ice lier Type ,71Enc losed ,-:semi-E:nclosed ,- O;,en Non-Clogi 
.H I !yce or Operacion i.,JParallel :Series Ti S 1.ngle 
.i2 i Nozzle Decail R.eouired ~i:i. ?!"~SS Ratimz:,:; "·th,nCLl'iQ Disc:'!arie Cl. !.50 
]J Suc:ion Locacion Side S"'End . ace ::om 
34 j Suction Type :L Flanged Scre•.Jed I ,Welded I 

.JS I Discha:"ge Location Side .\,!op .!angencial ,_ Center iine 1 
36 I Discharge Ty-pe [:Flanged :-Sc-:-ewed ,welded 
37 I 3earing Detail(310 1_ i fe 17500 hrs.) Lube :-iedium: ;,,Oil Grease 
.J8 ! =ladiai ~Sall Selic: S lee•1e 
.i9 I Radial Lube. {w/ Oil I.;evel Indicator: , Ring~Floodr'.?"!'essure ! .sealed: •,.acercooled 
40 Thrusc: "'Ball ,Spherical Roller ·Kingsourv 
41 I Thrust Lube/Coolin!:!; Ring~ Flood r •P-:-essure Sealed: r,facercoo led ! 
~2 I Sealing Detail 1J]Packed cox ~ . .• ecn. Seal :I.njec:ion Seal. 
43 I Sealing Cooling v,None .water Jackec:ed Heac .::xchange!" 
44 i Dr1.ver !ype :Z:Motor !ur::i1.ne _Engine Ocner 
~:, I Dr1.,;er Enclosure (Soeci.fyJ Ocen (Orio .?rooi) 

> 46 I :'accor:"' Tes::s Certified C'.lr"J'eS ..i. ":es Ito 
.,. ~7j ?eriormance · None · ·1Non-1,h:::nessed ·..;icnessed . 48 I Hvdroscac:ic ,None ,~ ~on-•,ii :::nessed ',,i'i.:::nesseci 

49 ! NPSH -None '/' ~Jon-,-ii c:nessed Wi:nessed - jQ I "1;:ix. Shaft :Jefl ec: ion iJ • uu.::: in. ! 
' 
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Ol'JISION !JSAGE 
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Stea!t!~: .. ~oger STANDARD 1iUMBER I 

MMI ? I pp I SH I F' I S? I JD40. 4. 10-1 
I xi I I I I E?iG I HEER I NG STANDARD 

lPP~OVALS I PAGE ...1.. OF __ 2 _ 

Des. Sect~ 
DESI~ DATA SHEET 

:!ORIZDNT..U. CE.'ITRI..7JGAL ?TJMPS 
Sect. Sup 1 · TD oE COMPUTED 3Y ~~'fUF ACTT.TRER ISSUED Ll/ l/i3 
D i V. t./ IL. ,,;;:... I REVISED 11/3/78 

1 Job ~o. r-?1 rnn Cuscomer nni:- ;, nr1 Ac:::c:::nri;,tcc::: 
z ?-::-o Jee c lOMWe Solar Pi 1 at Pl ant lianufaccurer: 
3 C:qui;,menc ~omenclacure Oemineral ized ;,Jtr. Transfer 0 umo - (P-ilO) 

"' ?ARI :1.~IERL.U. ASTI-1 NO. I ?A.RT I ::-i!\.IERLU, IASTii NO. 
::, Case !Shaft Sleeve I I 
0 Lmoeller /Bearing Luoe I I 
7 Lm?. :.;rg. ling I I !Base::,lace I I 
8 Case :.;rg. Ring I I I I I 

9 Sha£: I I I I 
10 I I I 
11 I GENERAL DESClll'TION A.'ID CONSTRUCTION ?EREORMA.~CE 
12 Size I 52 ?erfo~ance Carve jo. 
u :-ianuraccurer $ Cacalog :-lo. ::,J :-!?Sn g_e~ui:-ed, ~eec 
lc. I rytie 54 Design 
L::, I No. or Sc.ages 55 3.unout t l ?unn, Oper j 

1€> CasingC:.Single 1/oluce: ,uoub le 'Joluceroi.:fose-::-j 56 I ?um? C:££!.ciency, i. 
I • 
• I I :-!a:c. Eiydr::,., ?SI.G I ::, i I Design 
id I 3n. aardness I 58 I Runouc 
19 I :.iq;. Ring, an. Hard I ::,9 ?ump Speed, a.El~ 
20 I 60 Ooe!'acing 
1.1 I Lmoelier,:..... ::'.nclosed:_OoenuSemi Ooen 61 I Firsc Cri::ical - 22 I 3n. Hardness I 62 I 3rake aorse::>owe:-, 3HP 
2~ I ~q. :ling 3n. Hard 163 Des .. gn ?01.nc 
2"- I Di.amecer, Bia, i:nches 164 Runouc 
25 I Diamecer, lia:t/Min, Inches I I 65 :!ax. ac any ?oinc 
26 Th!'Ust Bal. Me::hod 166 :1.in. Reco=.ended :lo..,, GP~ 
27 I Shaft: 16i Cooling Wac::T: (_r£ :l.ea dJ 
28 ! S lee•re 3n. Eiard 168 I GPM. 
29 I Di.amece!', Inches 169 I Temp. Rise, ~ .... : 
JO I . ~ Coupling/St:uif . Boie I !70 Seal1.n~ :.lacer Uf :l.ea ci) 
JL I 3earings I 71 I GP~ 
32 ! I:,pe, Radial/7hrusc I I i1 !emo., or 
33 Lube l:lood, ?'t":ss or Seal) I 73 ?SIG I 
34 I Radial, Mfgr./'!-!odel I I 74 I ;.re<..:. ('..lee:) Lb. -F::. -
.;::, I T:"'1rusc, M=gr. /Model I I i:, Max. Allowaole :{, '{' z 
36 I Scu£fing Bo:t, ?ack.ing ~::erial I 76 I Forces, L,s. lI.z :l.ea d) 
Ji I Lengt:h/ No. R1.ng s I I 77 Suc::ion 
38 I :-!ecnanical Seal I 78 I uischarge 
39 :!anuiac:::.irer I 79 I :!ax. Dia. SoLias, In. 
40 I A.P. L ~o. /Model I !.:SO I R.ecoT1I111ended Spare ?arcs: I 
i. l Cou::,li:ig Size, Inches !81 
42 I :ianu£ac ::urer/'.fodel I 182 I 
4J I Succ:1.on Size, l:nches !83 .... !.4 R.a::ing/!ype/Face I I 184 I 
45 I Discb.arge, Size, !nc::tes idS 

,. 46 I Rac:.ng/':':roe/ :ace I I !86 I 
- 41 I Que.Line & uimension Dwg. No. i8i I ... 
"' 

4o ! Asse!'.!10 Led ·,.;eigh:: ~t.:h 188 ! 
N 49 i 3ase. C;:i Lg. (No :)river), L;;s. 189 I 
N 
::l - ! 

;O I I ';'U ! 
51 I I 91 i 
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Des. Se~' ~ - I ?a.><;.,,,. 
Sect. -Su c v .;l. .';-). /;,.•1¼ 11 

Div. ,~11Ji1J -
, > I 

MOTOR DATA SnE~:S 

NAME OF SrDDE~ 

l. GENE~A.L No. 1 
Deminera1ized •.~ater 

*A. Application r-r_ansfer P1Jmo 

*8. Location (outdoors/indoors) 

*C. Quantity 

-o. Manufacturer 

...-c Frame size ... 
*-F. ,"fotor i.zoe 

a. Hor: i zont a i 

b. Vert i ca 1 , so 1 id shaf-: 

c. Vert i ca 1, ho 11 ow shaft 

d. Squirrel cage 

e. :i1ound rotor 

f. Synchronous 

g. Capacitor st~rt 

h. Sp 1 it phase 

i. Shaded pole 

j. Repulsion st .a.r: 

k. Repulsion induction 

1. DC 

m • Other 

~oenotes items to 
-Denotes items to 

be 
be 

c:,molet~d by 
ccmo1ei:ed by 

Outdoors 

1 

-·, 
l_J 

' 
~ 

-
---
.7 
~ 

r·1 
~ 
--, 
-
Ii 
! ' ·-
I --
r-
--
-
r~ 
'_J 

8uyer-. 
e~ch 3idde:"'. 

No. 2 

,-

-
~ 
~ ! -
;7 
\_J 

r~ 
;_J 

i1 ,_. 

r--: -
~ 

..-1 

:J 
~-
i 
-" 

·_J 
r. 
~ 

n -

-Toenotes items tc be com;:,rete·::! oy success fiJ 1 3idcer :ithe~ 
bid or submit:sd ~itn first ar!wing :r!nsmitCal. 

sT~MDARo ~uMs~2 I 
jFl5.02.02-: J 

?AGf ~ OF ___j_ I 

I 
ISSUD 7/7/76 
REV I SfD 3/27 /7~ 

No.3 
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~P~d_ I PAGE .1._ OF_3 __ ; 
I 

Oe~. Se;,-~; I ~ /) 'J'i I Sect. S1.1~ .. ·• ~I 
MOTOR DATA SiiE:'.TS (CONTD) I 'SSUED 7/7/75 i 

I Div.(d£;. I 
REV I S~!:l 3/27/ i·; I • t 

NAME CF 8 !DOE~ 

2. PE:RFORl'-'ANC:'. No. 1 No. 2 No.3 

-A. Rated output, horsepO\"'er 

**S. Load brake horsepoi,ier 

**C. Servica factor 

*O. Rated voltage, volts 11.60 

-€. Field vo 1 tage, de 1101 ts 

... F. Phase 1 
' 

*G. Frequency, hertz liQ 

- **H. Ra tad Soeed. rom 

a. Synchronous 

b. Actual fuil 1 cad 

c. Base s;:;eed - QC 

*r ,'·li n imum motor start~ng .. 
voltage, percant of rated 80 

**J. Fu11 1 cad current, 
amperes 

-K. f=ie1d current at :.ase 
I speed, de ampen:s 

**l. Lod:ed rotor current a.t 
rate-:i vo 1 tage, amperes 

*---M. Starting torque at 

"' ,.. 
rated voltage, percent 
of fu11 1 oad torque --

> 
~ 
... 
"' N - N 

0 

~ 
C 

"'Denotes it~s to be c::::mol eted by 3uye"'. 
'"'Denotes :!TTS :o be c=mcie~:d by .= :r,., 3f-:der .. __ ...,,1 

,......,,Denotes i =~s :.J be c::::mo 1 -:te,j by s:..ic::ssf·..:1 3 • .a.., o .... 2i::1er ... ... of I I t_.1,._, ~I. , ... , me 
:>id or SU mi t':ed ·,vi th firs~ ::r11.-:i r.g :r-?r.s:n1t~al. I 
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APP~ I 
Oes. s~F 
Sect. Su,~' ·.kt.WI 
Oiv. f«(~ I 

:~OTCR DATA SHE:::TS (CONTD) 

NAME OF BIDDER 

-N. Srea~down torque at 
rated voltage, percent 
of fu 11 1 oad torque 

~- ~ccelerating time at 
starting voltage 
specified above, seconds 

;,-;,-;,p Successive starting 
1 imi tat i ens 

~. "Safe" 1 ocl<ed rotor 
time "cold" at rated 
voltage, seconds 

*-R. "Safe" locked rotor 
time "hot" at rated 
voltage, seconds 

~- c:-- - . . dr1c1encv, 

a. Service factor lead 

b . F 1J 11 1 o ad 

C. iS percent :cad 

d. so percent load 

-r. Pm,,er Fac:cr 

a. Service factor 1oad 

b. Full load 

C. 75 percent load 

d. 50 percent load 

be completed 
be c::mple1:ed 

jy 3uyer. 
':J'j eac:i Si deer. 

No. 2 

%0enoces it!ms to 
-oenotes ite~s to 

:Hr*Qenotes ita~s to be c•:mo 1 ~1::d by suc:ess h l 31::der ,:2,i-!-',,,g.,.. ...., • ·-11.._. 

bid or sutrnittad with first dr!wing tr!nsmi:tal. 

SHMDARD liUH:E:i 

JF16.02.02-l 

PAGE_3_oF_3_ ' 

ISSUED 7/i/i6 
REVISED 3/27 ii'? 

No.3 
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E~GINEERIMG ST~NOA2D 

,'•10TCR DA P. SHE ~S (CONTD) 

NAME Cf 3 rDDE~ 

,'lo. ' No. 2 ' 
-u. Losses. k',./ 

a. Service factor 1 oad ,'lfA 

b. Full 1 oad NI!\ 

c. 75 pe!'"cent load ~.A_ 

d. 50 percent l,'Jad -'II~ 

'I. 'AK2, lb-ft2 

*~a. Of 1 oad 

-b. Of motor 

-c. Load cap ab i l i ty 
of motor 

3. CONST~UC7ION 

*A. Enc icsun 

a. Open Qri ppr'.Jof • • 
b. TE?C GI n __. 

c. TENV 0 • 
d. Dust- i ;n i ti an proof 0 i7 '-'-

e. ~e:ther-9rccec~ea --, • -· ! Ii ,_, l ,__;, • nr • II 

f. Other 

.JF16 .02.02-l 

PAGE..:._ OF_:_ 

ISSUE:J 7/7/75 
REVISC:D J/27.,'79 

No.3 

,7 
~j 

0 
.•• I 

1-...l 
-; 
' ' -

QI[JII 

"'0e!1otes i:::ts :::i be :::!mpieted by 3uyer . 
-aenotes ite~ to Je ccmoleted by each 31dder. 

~aenotes i:ens -:o be ::rnq:e::e~ IJy suc::essf,J1 3id•:er ::it!ier .:t tir.ie :Jf 
bid or submitted ·.~i:h ~irst cr:1Hing ~,~r.s.-ilit:ai. 
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I 
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MOTOR DATA SHE:'.TS (CONTI) 

NAME OF 8!80ER 

-a. Bearinas 

a. Antifriction 

b. Split-sleeve 

c. Other 

d. Type lubrication 

e. Minimum AF5MA ( L-10) 
antifriction bearing 
life rating (belt or 
chain drive motors 
on 1 y) , hours 

-c. rnsulation 

a. Class 

b. Maximum design total 
temperature ratlna for 
insulation, degrees C 

c. Maximum ser•lice ambient 
temperature, degrees C 

d. Temoerature rise (by 
resistance) at servic: 
elevaticn and at 
service factor rat~ng, 
degrees C 

e. Total hot-spot te~per
ature at service factor 
rating, degrees r 

...... 0. NEMA Code 1 ett::r 
(If app 1 i cab 1 e) 

No. l 

n __. 

------

~oenoces items to be completed by 3uyer . 
-• enotes it:ms :o be co~oieted by each 3idder . 

SH,'lO:.RD MUMS::.~ 

JF16. 02. 02-L 

PAGE _L OF __a_ 

ISSUE!:> i/7/76 
REVISED 3/27 /79 

No. 2 No.3 

1-: 
I LJ 

.....,..._..Oenoces it:!T!S :o :::::e como1ei::a by successfu1 Sirjde:-- :it:ier at t~me c; 
bid er sutmittea ~itn :irst drawing cransmictal. 
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I 
I 
I 
I 
I 

I 
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MOTOR DATA Si-iE:'.TS (CONTD) 

NAME OF 3 IDOER 

**E. NEMA Design let:er 
(If applicable) 

---*F. Net weight, pounds 

*"""*G. Dimensions. inches 

a. Length 

b. 111idth 

c. Height 

*~H. Rotor bar and end ~ing 
material ( 4k 'I and above) 

4. ACCE:SSOR!C:S 

-A. Baseplate 

-s. Solepla~e 

-c. Space he .. ter 

**D. Space h~•ter demand, 
watts 

*E. Stator therr.iocouples 
or RTD' s 

*F. Stator thermostatic
type protection 

~- Searing thermocouoles 
or thermostats 

*H. Searing oil sumo heaters 

No. l 

[J 
r-u 
r; -

,....., 
L; 

• 
• 
LJ 

~senates items tc oe ccmoleted by Buyer. 
**Oenotes i::ems :o be como:ei:ed by each 3idc:er . 

.;ns.02.02-: 

jPAGf..i._oF_L 

1

1 SSUEJ 7 /7/ 75 

1 
REV I SEJ 3i27/79 

No. 2 No.3 

r-, r' I I I ! --- -
n n ,__. 

• C 

n ! i :....... ·-
0 u 

• lJ 
0 u 

"'""Oenaces i~E!T?S :o be como~eted Jy successf 1Jl -3idCer =~t~er at t~me Oi 
bid er submit:ea ~ich first drawing :ransmit:al. 
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A~PRO~ALS i 
Jes. Se~~ 
Se~· s cv~ · '··'~I .. ... u . . . •:s;-: 

!Oiv. M/~ j 
~OiOR uATA SnE~TS (CONTD) 

~!AME OF 8 IDOER 

No. l ~0- 2 

*L Oifferentia1 protection 
current transformers i lJ ·-

*J. Surge capacitor 
........ u 0 

"1<. Motor contra 11 er ·':JY 
motor supp 1 i er ~y • rx,No ::Yes CNo L_: t:::.:.~i 

5. OR !'IE COMPAT!8 IUiY 

'"A. G.e:r 0 ,~ 
-1 

-s. 3elt Ii ·7 __. _,J 

-c. Chain r. _J ' I ·-
.. 0. Direct coup 1 e,:1 :T. C 
1rE. Half coupling to be 

pressed on by motor -I '. I - I I•••-supp 1 i er i2]Yes :_.No Y:s No --
*F. She:ve .. be pressed '-

by r ''fes L.)o r- -on ml tor supplier ._.Yes ~No 

**"'6. Tt?.M!NAL SOX...5 ,;::o G~au:-m CONNECTORS 

A. Terminal boxes (:r.side dimensions), inches 

,a. Height 

b. Width 

c. Depth 

8. Ground connector size, AWG 

be completed Jy 3uye'". 
be c::::mp leted by e:ch Sidder-. 

JFl6.02.22-L 

I PAGE .L i)F _j_ 

1

1 SSUE:!J 7/7/ 75 
REVISED J/27/7? 

No.3 

' 

:J 

:°:Yes~ No ,_ -

I: 
' ' 

·-
-
r-: 

i 'Yes 1 No 

1.V:ir 
,1 .,.) No -

%0enot:s it:ms ~o 
**Denotes items to 

-Denotes items :J ::e completed by suc:~ssf~1 Sidde~ e 1 :her- at t !me af 
bid or submitted~,:, ~1~s~ drawing tr:nsmictal. 
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! I I i I i JF16.02.02-l 
XA?PRO'I). LS I 

Des, S~~i I 
PAGE 2_ OF~ 

I 
Sec~. Su~vJ:,;:c, (%,~ 
Di V. {dJt '4 - I MOTOR DATA SHE~7S (CQNTG) 

I 
ISSUEJ i/7/ o 1· 

REYISE:J 3/2 ii3 

NAME a= 3 !DOER 

**7. OTHER INFORr,1.C. i"ION 

(Special Starting, Etc.) 

*8. ACC:'.F'TA8LE M.O..:IUFACi"URDS 

"Denet.es ii:cils :o e c::implet.ed y 3uyer . 
jriro eno tes i t:!Tis to e c:mo 1 et ed y : ac~ 3 i dC: r *-•enot2s ::ems ::i 2 ::mpietea y suc:essfu 3idder either at ':\me 'Jf 

bid or subm!:ted ,,i1t:-: firs: jnwir1g tr:nS:il ;;:~1. 
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C-217GO 
il0M7006S 
Appencix 4 

Area 300 ( TSS) 

TSS FLASH TANK DRAIN PUMP (P-307) 

One (1) TSS Flash Tank Drain Pump and drive motor assembly described as 
follows and in accordance with Engineering Standard JD40.4. 11. 

1 • 

2. 

3. 

4. 

Vertical turbine can type, single stage centrifugal pumo similar to 
Singham-Willamette model 4 x 6 x lOA type VCR. (Ref. Design Data 
Sheet Pg. 1 of 2, Standard No. Joa.a. 4. 11-1). The pump sha i 1 comply 
with the requirements specified in the Stearns-Roger "Specification 
for Vertical Centrifugal Pumps," Standard No. J040.4.ll. 

One (1) 480V, 3 phase, 60 hertz electric drive meter of sufficient 
horsepower for the specified pump operating conditions, as specified 
in the Stearns-Roaer "NEMA Frame Induction Motor," Standard 
JF16.02.02. -

One (1) set of manufacturers recommended spare parts sufficient for 
two years of operation. 

The pump nameplate shall include; Model, Serial No., Total Head, 
Capacity and Soeed. 
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~Pfl'lOVALS i 
De~. Sec:t./7 ~ i 
S .. s / , J -~\• , J 

ec, .... / UQ'I, 'k,,.:y, _.:,:.:~ ...J, 

Div~#~ i _______ i 
DESlG-:1 DAT..-\ SaEE:' 

1 i Job :lo. C-2 l 700 Cus t:omer DOE - STMPO 1'lo. 
Z!?-:-oiecc i.O ~11,,ie Solar ?i1ot Plant 3v jRS 
31:'.auiomenc '.-fCT!lenclacure TSS Flash Tank Drain Pumo 

STAHDARO HUMBE~ 

JD L..O .L.. ll-1 

(!,GE _l _QF _i_ 

I ISSUED 11/1/73 

1 REVISED 12/l~/78 \ 

:)ace i.2/20179 

:::. i Number o c ?·.1::ios ·Jne Driver bv Vendor ic.l Yes ,_,:lo 

51 CONDITIONS OF SC:RT!:CE ( :::.-\C'3.) 
SjFt~id Pumueci (Charac:a~istics. i£ ~now'"n. are soeclfied Condensate 
i!Design FlcwiTemo. USGP~/"F 265 I 360 
8IOoeraci~g ~ange, ~,~imum co ~ax:mum (i: reauired) USGP!-t 10 I 265 
?IDi.sc!lar:.e ?res3ure ?SIG 1 i 63 

lOISuccion ?ressure ?SIG ! , ::; t1 

ll I Soec:fic Gravic•, ac Desi~ Temo (Ref 50°:) o 887 
121Recuired Toc:al Read (excLusive of "umo losses) :r:. I 
131AvaiLable ~li?SH/Rererence ?oinc Fc. I 1 I E ::..icciot: 
L~i3aromecric ?ressure ?SIA! 13. i 
15iVaoor ?ressure ac Desi~ te::io. ?SU I 150 
L5: •liscos i i:7 at ~"!S i.zn Te:no. ssu (or Co)! 0.15 
Li::1axi:nuro. .-\.llowabi.e Shue Off Discharge f-'ressure ~SlG I 215 
13i Ins:alLacion Indoors or Oucdoors 
~9'tteizhc. CencerLine oc Di.schar~e ~ozzie Above ~ouncing Sur:ace F: .-!n. ! 
20:Lan~ch, :-!ouncinz Surface co Soccom of Succion or Strainer 

F '=. - !::i. l 
22: Sw::o :Je'Jch, '.1ouncing Sur-:ace co 3oc::om of Sumo · Ft .-rn. i 
23; St:acic ctead. ~ouncing Surfaces co :1ini.mum Liauici Le•rel Ft.-!n.i 

i_J ?rooeller 
25:Dri·:eAr-:-anszoe!:lenc ~Di:-ecc 17 Gear ,7 Ocher 
Zi' :ounciation ?Lace ']SJ Yes r, :io Dimensions: 

I 28iI:::tieL.:.er 'Cv-oe ~::nciosed"*C}Semi-Doen ?araLleL Ooeracion 13!:-to 
29 ! 2umos Icienc:.cal? CJ Yes I_JNo ;l,?!1 :-!axi:num .Liou 
30 ~ Linesha:: 3ear:.n:;; L .. brica:ion '~Ooen i7Enc Losed 
JLi(If Enclosed) Lineshaf: Searing Lubricacion Fluid 
32!::ncLosin:z tube: Coac:ng 
33: Ca.n, l.: re•:rnired ~ :urcii.shed :,v 7<:!ndot" ~Bv ochers 
J.!..: Ca.n Di::iensi.ons, Aoorox. 1 !.."Dia. 45" Len:zi:h o Sue cion Size Coacing 
Jj ! Scraio.er U'!'es :ENo :1acerial 1 
36iSuccion '~Succ:on Case 'iSuccion 3ei.i. j 
3i' 3owLs i-:'hreacie-;i ~Flanged -----==----~----------------------38 i Co 1 um n ?ioe -!':lreaded ~Flang,e-;i I_J Coated 1 

J9 ! Dischar2;e !'ij Above ~ouncin2: I_J oelow ~ount:ir:z 1 
!i.v i Dis::han:e ?i:,e Di. ame t:er, Inches Li." l.::IF lang,e-;i :...iToreaded 1 ?l ai:1 :.n-1 
"-ii (Ii Elange-;i) A .. 'l'SI lacing ANSI 31,.S,j Class 3UU j 
!:.21 S.aal!.ng; De t:ai~ (.]Packed 3ox ~~-!echanical Seal •,,1i:::h Cooler j 
43 I Sea Li.mi: '...uoe. _. re-:iui red I 'F i.l cered ?·.imoed ~eci i.•.1!!! '...,.J0ut:.s i.cie '.,a t:e r 
!:.4;Soacer !•r,:,e Couol.:.r.11; z::iYes U.:io 

1_JGC:i.er 
:.:.61(!:: :tl.ocor or r:.i;nc angLe -,:,ear) r:7er:ical :-ioLLow Shatt: 1} lie:- ::.cal 5o lid Shaf:: 

,-,;h ::i.essed 

ic 
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MOTCR 0A7A SnE~7S 

NAME OF 3ICOER 

1. GENERAL I-lo. 1 
TSE Fl c1sh Tank 

*A. App 1 i c.a ti en Jra in Pur,;o 

*8. Location (outdoor-s/indoors) Outdcors 

*C. Quantity __ .:.l __ _ 

~o. Manufac~urer 

*""""~. Frame size 

T'i-JrF. ,•~otor iyoe 

a. Horizonta 1 

b. Verticai, sc1id shaft 

c .. Vertica1, ho11cw shaft 

d. Squirre1 cage 

e. Wound rotor 

f. Synchronous 

g. Capacitor start 

h. Sp 1 it phase 

i • Shaded po 1 e 

j. 

k. Repu1sion ir.ducticn 

1. DC 

m. Other 

-, 
• I I___; 

,-; 
I -

·-

• 
• 
• 

...J 
r; 
:.....J 

"0enoces 1tems to je c:moleted ~Y 3uyer. 
-Denotes i~ems ~ ... .• .., t:e c=~~le:e~ t:y e!c~ 3idder. 
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~pp~i ?AGE 2 0~ 3 

l -·--Oes. se;,(1/' , __ ~ 
.. ,, B.-, ~ ( ,'._J-::::° ! 

Sec •• Si.~-~-•----11 
(CGNTiJ) ISSUED ~, - I -- i 

MOTOR DATA SHE:TS / / / / ' ,-:_ i 
Oi "· /41 ll I REVlSE!:l 3/2i /i-3 ! ' • I 

NAME a= 3 IOOEK 

2. ?ERFOR/,.MlC:'. No. 1 No. 2 ~lo. 3 

,..,..A. Rated output, horsepmver 

**8. Load brake horsepo• ... -er 

**C. Ser·, i ca factor 

*O. Rated voltage, volts 460 

**L Field voltage, de '/0 1 t S 

*F. Phase 1 
' 

*G. Frequency, hertz 60 •· -H. R.ated Soeed. r:,m 

a. Synchronous 

b. Actual fo 11 load 

c. Base speed - oc 

* I. :"1i n imum ~otor s~ar-:ing 
voltage, pe:~ent of rated PQ 

**J. Fu11 l Odd cur,e!lt, 
amperes 

-K. Field curr-ent at base 
I speed, de amperes 

*""'l. Locked ro tar current --~'-

rated voltage, amperes 

*~M. Star ti r.a tara ue at 

"' .-
rat~ '✓01 tage' percent 
of full load torque --

> 
:t .. 
N 
N - N 
Q 

1 
C -

"Oenocas 1 :~s to be c::r.1;:,i2t2d by Su:1er. 
""*Oeno t2s it:!::!5 :o ::e c::;::o I :: : ;':! 'Jj ~=-~., 3fd:!er. 

._.,..Oer.o C:S i :::~5 -~ be ::m~ 1 ::t:d jy s~:::ssfu1 31c:::2,. eit.:-ter at : ~ we r,.: ii C..; ~' 

11 
bid er subm~::ed ','J it:1 f i ; s: ,:;.;,,•,i ~g ~;:nsmi t:.:.1. 
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NAME OF BID08 

No. 1 No. 2 No.3 --
-N. Breakdown tarq:.ie ~t 

rated voltage, perr:Ent 
of full load torque 

'lfi-:it-rQ. Accelerating .. ' ~ ... ,. ime _.., 
starting ,,o 1 tage 
specified above, seconds 

~P. SuCC:;SSive starting 
limitations 

~- "Safe" 1 oc'.<ed rotor 
time "co 1 d" at r-:t:d ' 

voltage, seconds 

~- "Safe" locked rotor 
time "hot" at r~·.:ri -1.--
voltage, seconds 

**S. Efficiency, Perce:1t 

a. Service factor lead 

b. Full load 

c. 75 perc;nt icad 

d. so percent 1oad 

-r. Power Factor 
I 

a. Service factor lead 

b. Full load 

c. 75 percent load 

d. so percent 1 oad 

"'0enotes i :a:,1s ::o be ccmpieted by 3uyer. 
"'*Oenctes 1 t E::IS :o ~e c:mc1e:ei:: :Jy aac1 3iCGer. 

""*"0Er10C:S ;::ms ~J :ie c:im:J 1 e1:erJ :::y SLi(::ess f:J 1 ·~~~-~~,.. 
<J 'u-...-. ei ~~e!"" ,,. _,. t ~me . .-,.: ~· ~id or s:..;i::~i t:.;.: '"' i th firs~ .~ra•tJ1ng ::-:nsii1i t:a 1. 
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.•~OiOR DATA s;-:E:~S ( CJNTG) 

NAME CF 8 mo E:l. 

-u. Losses, '<'A 

a. Ser, ice f ac:or 1 cad 

b. Fu 11 1 oad 

c. 75 percent lead 

d. so percent 1 cad 

'I. 1,JK 2 , 1b-ft2 

*""a. Of 1 cad 

++ti. Of motor 

-,. Load cap ab i1 i ty 
of motor 

3. CONSTR.UC7i:QN 

*A. Enc1osun .. 

a. Open Dripproof 

b.. TEFC 

c. TENV 

d. Oust-ignition proof 

e. Weather-pro~2~t2d 

i. Other 

"'Deno t2s i ::e:-n s :o •~e c~mo 12t.ed 
-oenot2s items .... je c::moi 2:2d •'-' 

*"""'"'Denotes 1 ce:-ns :~ be ::mo I=~='= 

No. 1 No. 2 
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y e::c."'I 31dder. 
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i ~der e~ t~er-:i 
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'Zc,, {.I __ ;.:,·;, ! MOTOR Oil.TA SHEETS (CONTD) I 
I I;,:;; i Sect. Suo~v- 1
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NAME OF 3 room -----------------
-s. Searinos 

a. Antifricticn 

b. Split-slee,,e 

c. Other 

d. Type lubricaticn 

e. Minimum .:~f3MA (L-LO) 
antifriction bear~ng 
life rating (belt er 
chain drive ~otors 
only), hours 

-c. Insulaticn 

a. Cl ass 

b. Maximum desi;n tota1 
temperature r~tinc fer 
insulation, degrees C 

c. Maximum service ambient 
temperature, cegrees C 

d~ Temperature rise (by 
resistance) ac ser'lice 
elevati en and ac 
service factor rating, 
degrees C 

e. Total not-spot te~per
ature at se,'lice factor 
rating, degrees C 

-o. NEM,~ Code l et:er 
(If appiicable) 

No. 1 

n 
n 

------

~oencces i:ems ~o :e 
,...,.Oenotes i :ems :c be 

........... Senotes i teT.s ~o ~e 
bid er submitted 

c:mp1::~ed 
-:::.To1ei:ec 

by 3uyer. 
jy .~:ch 3 f dde:. 
by 

~le. / No.3 
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NAME OF BIODE~ 

....,..e:. NEMA Oesian 1etter 
(If applicable) 

-inr,rF. Net weight, pounds 

-r.r.rG. Dimensions, inches 

a. Length 

b. Width 

c. Height 

-H. Rotor bdr and end ~ing 
material (4kV and above) 

4. ACCESSOR!ES 

-c. Space he .. ter 

-.HtiJ. Space he~ter c::mar.d, 
·..iatts 

*E:. Stater thermacouo1es 
or RTD' s 

*F. Stator :herr.ostatic
type prcte-:ticn 

*G. Searing thermocouples 
or thermostats 

*H. Searing oil sump heaters 

1-40. l 

D 

• 
• 

• 
• 
D 
[j 

~• enotes i::ms ~o :e ::ma!eted jy 3uyer. 
**Oenotes items to :e c:mo 1e~ed :yea,:~ S'.c:~er . 

:-{o. 2 

• 
• 
• 

• 
0 

• 
• 

No.3 

lJ 
n 
•_J 

I_. 

17 
~ 

LJ 

L] 

[J 

T':llr*Oenotes ita:.is ~:, b~ ::;it:;i\-::e-: by SL1cc2ssf 1Ji 3iC:Ce~ e~tr~e: 3t time cf 
bid or submi::ea ~i:h ~,rs~ Graw1ng ~ransrnit:al. 
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NAME OF 3!00E:Z 

No. 1 No. 2 No.3 

*L Differential prctection - r: ~7 current transfcrmers , j 

-.l _, 

*J. Surge capaci~or 0 n ,....... 
'_j 

":(. Motor contra 11 er oy 
motor supplier ,-,y ITN ~Yes r.1lo I-Yes: ,1/o LJ t:~ WO 

'- - '-

5. OR rvE COMP,O..TT3 rL rn 

-A. Gear 0 Ii n _, 
-s. 3e1t li '_] ,__. -
-c. Chain r. '_] :·7 

I I I 
'--' 

"'0. Direct coup 1 ed [I; CJ 1··7 
.....l 

*L Half coupling to be 
pressed on by ::lOtJr 

I xlYes I ·:No -
Yes~ supp1ier I '!es ,--·-No i ,'lo 

'--' '- -
*F. Sheave ., be pressed ._. 

by :m.tar s;.;pp1ier : 'Yes I - r--·✓ =-s :--.No !-,Yes :No on ,_No ·-\I'-_, 

A. ie!"'mina1 boxes (fns~de di11:e~sicr:s!, ~n::~es 

a. Height 

b. Width 

c. Depth 

B. Ground connector size, AWG 

be ompl~ted by 3uyer. 
be c·::mo 1 e ted by e::c:i 3idder. 

"0eno~es 1 te~s ~o 
*~Oenotes items ~a 

:r,r*Oenotes items :o be s~c:essful 3idd~r ei~her at time of 
~:"',='Nin g t; ~n S1~ i ~ ~ d 1 . 

:crr:o 1,?ted J'j 
bid or submi::ed wich f'.rst 
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NA~ CF 3 IDO E~ 

-lrlr]. OTHE~ r ::FOR~·~.~ TI GM 

(Special Starting, Etc.) 

"'8. ACCEPTASLE M:-.NUFAC71JRERS 

N/A 

"0ena~es i:2:iis ::i be c:~01e:ed by 3uye, . 
r:roenotes items tJ :e ::ri::le~ed Jy -:ac:-t 3~Cder. 
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Area 700 (PSS) 

BCS HEAT ~ux TRANSDUCER COOLING SYSTEM 

:-2~ C 
JGM? C' 
~ppe G X J 
~evision Na . 
~evisic~ \a. 

The Contractor shall furnish and install the SSC Heat Flux Transducer Cooling 
System, which consists of the following equipment: 

2 

1. Pallet-mounted, motor-driven pump, fan-coo1ed radiator ana temperature 2 
control valve. 

2. Interconnecting coolant (ethylene glycol-water mixture) piping between 
components ,and the Heat Flux Sensors. 

3. An elevated TB8 gallon head tank. 

The pump shall be in accordance with the Hcrizontal Centrifugal Pump 
Specification JOA0.4.10 and the Centrifugal Pump Data Sheet J040.4. 10-1. It 
shall be driven by a 460 V three phase TEFC motor and selected in accordance 3 
with Specification JF16.02.02. 

The radiator shall consist of two (2) Young Radiator Co. units, Model OCH-41 
in series or equal each with a 1/8 HP 460 V three phase TEFC motor driven 
fan. The radiatoi shall be capable of cooling 1.6 gpm of coolant from 130 F 
to 125 F with an ambient air temperature of 117 F. (Total cooling duty 4600 
Stu/hr). 

The head tank shall be• of sufficient capacity to accosm,odate expansion of the 
coolant in the system as it heats from 73°F to 130°F, and shall be located at 
the high point of the coolant piping system. It shall be equipped with a 
vent, filler cap, vent, level glass with isolatin5 valves, overflow and drain 
connections, and inlet and outlet nozzles. 

The temperature control valve (TV-1418) shall be pallet-mounted and with the 
associated instrumentation, and capable of maintaining the temperature 
downstream of the BCS Heat Flux Transducers below 130°F. The associated 
instrumentation shall consist of a temperature sensor, a temperature 
controller, a high temperature alarm autput contact, and a compatible soleno1d 
valve. 

The equipment cooling p1p1ng to the 8CS Heat Flux Transducer shall be 
installed such that each leg is approximately the same length to provide 
uniform flow to each sensor. 

This system shall be installed en the 15th Level of the Receiver Tower as 
shown on Drawing 40A2005131600, Sheet A12-1, ttRecei~er Tower Electronic Rccms 
Plans and Sections.'' A schematic af the system is shown on Drawing 
40P7005133152, Sheet P3-13. Data sneets for the pu~p and the temperature 
control valve are enclosea with this Appendix . 

A4-ll 
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LO I 01.scha:-~e ?:-essura 
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Joo No. C21700 
Z ?:-ojec: Solar One 

Slea~~~:~oge:r 
E~GINE~~iNG S7ANDAR0 

DES !.~l JA:-~ S?.Z3:' 
::.OR:Zml'! .. ~ c:::::r::.:7:'G.-l-.L ? 1J:·!ES 

:a 3E COMP ~~J 3': :~~-NU: ;..c·:u'?-33. 

Cusc:=me:-

'.-iome"cLac:ire 3CS Fiuid ?eceiver Pur.:o (:--.::Oi.) 

:, I Case I tShaic Sleeve 
6 I I:::rce.:..:.e :-
7 I I 3ase':llac:e 
a 
9 

LO 
ll 
12 

' L..l 
l.-!o 

i5 
16 
Li ~a:c S.yc=o., ?S:G I 5 i I 
l3 ... .... . :ln. ::ar.:::es s I .Sd I 
: ': I 5-: I 
20 I 60 I 
2.l I 6 L I 
~~ '., 3n. ha=::ness I 62 I 
7 _.) I 63 I 
14. Io"- I 
ZS I I 65 I 
26 ! 66 I 
Zi Sha:: I 6 i I 
2:3 S.!..e-ave 3n. ::a!'d 
29 J1ameca:-, Incnes 
30 ~ Couali.ng/S::i.££. 3ox i 70 I 
Ji I iL I 

I i2 I 
JJ I Luce (:Locd, ?:-ess or Seal) I i3 I 
]4 I :l.adia.i., :i.:z-:-.1'.-!ccei I it.. I 
JS I r:1r-.lSC:, :i£g:-.1:1odc:i I 7 S I 
36 I S c:i.£:ing Sox, ?ack.i:ig :!ac:e:-ial I 76 I 

I 77 I 
38 I :!echan.1ca.L Sea.L l 78 

I ,_ 

Jesip 
:l. ... nouc 

I STANDARD ~UH2~R 
I JDL..O.~.:o-~ 
I 

l?AGE_lOF_l_ 
i 
I 

1

1 SSUEJ 
~:.VISE:) 

. . . . - ... 
~ ~, ~ I ,' j 

7 i / 1 / -~ .. _, .JI I -.1 

Jest~ ?o-;_::.: 

?S:G 

?""orces, L~s. (r= 1e~'C.) 
Suc:ion 

:1.anu t a.c ::.i~:~ I 79 :iax. D:.a. SoL:.ds, In. 
40 A.?.I. ~o./~odc:l 

4] I Sue c::.on S i.ze, :nches 
~ .:.L.. j :ta:i~g/!y-;,e/: a.c~ 
- ..:...5 I Jisc:'lar~e, 5 ize, r.::c:tes 
> ~a I ~a.c:.:i~.rr~r;,i:1 :ace 
""" i..i I Ouc:l.:..:ie !I Ji=Iens:.an :wg. 
~ ;:..~ I As.se:::ji:d ·,;e~,;hc ·..-:.:h 

130 
I 81 

I 182 
i8J 
! 8"-
185 
i36 
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!88 
i89 "' :...9 I 3ase. C::~~- ,~fo J:-i·,1:-:-1, L;:i:;. ,. ,._:;""'u\"""":"1 _________________ ---' __________ ....,. 
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NAME OF BIDCER 

l • GENERP..L 

*A. Application 

MOTOR DATA S~EETS 

No. l 
BCS Fluid 

Receiver Pumo 

*8. Location (outdcors/indcors) Outdoors 

*C. Quantity 1 

-o. Manufacturer 

***C Frame size '-• 

***F . Motor T,pe 

a. Horizontal [] 

b. Vertical, solid shaft • 
c. ·vertical, hollow shaft • 
d. Squirrel cage • 
e. Wound rotor • 
f. Synchronol.is • 
g. Capacitor start • 
h. Split phase • 
i. Shaded poie • 
J. Repulsion start • 
k. Repulsion induction • 
1. DC • 
m • Other· 

~oe~otes i:e~s :o be como1e:et by ~wyer. 
**Denotes items :J be C07J;e:ec ~Y eac~ 3iccer. 

No. 2 
Radiator 

Fan A 

Outdoors 

1 

• 
• 
•. 
• 
• 
• 
D 

• 
• 
• 
• 
• 

I o ~ r: -;, l r. ,c o,., . '·~- .... 
I 

I SUE: 7 /7 /76 
IR VISED 7 /2/20 

No.3 
Radiator 
Fan 8 

Outdoors 

l 

• 
D 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

***Oenctes ite~s tc ce cc~oletec by successful 3ia• s~ either at time or 

4 
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.... 
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l.l~ l ? \ ? 0 ! S :~ ! : I \ 3? ~ 
I 
I 

Jes, ~-==t. ___ _ 
Sect. ~~~v. ___ _ 

§Qe2~·~=~s ~=~c~e? 
EHOIMEi:.llltH.:. CU,a;.t~".tTIC~ ~ 

, r""'., ,... r,,.. l""1,.... ~ 

vr-:o.Ji.ut.-, 

Pf-,G:: 2 OF 3 
MOTOR DATA SHEETS 

ISSUED 7/7/76 
Div._______ REVISED 7/2/30 

NAME OF SIJDER 

*.,.,, 
I"\, Rated out~ut, horsepower 

**8. Load brake horsepower 

**C. Service factor 

*O. Rate\d voltage, volts 

**E. Field voltage, de volts 

*F. Phase 

*G. Frequency, hertz 

.,.*H. Rated Speed, rom 

a. Synchronous 

b. Actual fuli load 

c. Base speed - DC 

*I. Minimum motor starting 
voltage, percent of rated 

.,...,..J, Full load current, 
amperes 

**K. Field Current at base 
speed, de a~peres 

**L. Locked rotor current a~ 

rated voltage, amperes 

**M. Starting torque at 
rated voltage, percent 
cf fu 11 1 oad torque_ 

No. 1 

i.160 

3 

60 

80 

~oeno:es i:e~s :c :e cc~• i~:ec jy Suye~ 
**Denotes i te:.1s ~a Je c~os,:, ~ E:~e8 t·y t:2ch 3 i caer. 

No. 2 No.3 

1/8 1/8 

460 460 

3 3 

60 60 

80 80 

***Denotes ite~s :o ~e c2rnc;e:20 by successf~l Sidoer either at time of 
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C 
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"\-!;. 
, L -- " .. .. 

u,, I '° I ~ 0 .1 s,.. i ; ! i s , ! 

Ix I I i I ! 
APP RO, HS 

Des. Sect. ___ _ ~OTOR DATA SHEETS 
Sect. Supv, ___ _ 
Div. ______ _ 

NAME OF B IOCER 

**N. Breakdown torque at 
rated voltage, percent 
of full load torque 

***O. Accelerating time at 
starting voltage 
specified above, seconds 

***P. Successive starting 
limitations 

-H-kQ. "Safe" locked rotor 
time "cold" at rated 
voltage, seconds 

***R. "Safe" locked rotor 
time "hot" at rated 
voltage, seconds 

**S. Efficiencv, Percent 

a. Service factor load 

b. Full load 

c. 75 percent load 
•' 

d. 50 percent load 

**T. Power Factor 

a. Service factor load 

b. Full load 

c. 75 percent load 

d • 50 percent load 

No. 1 

~• enotes ice~s to be c:~01ecea by juyer, 
•~Denotes it~ms to be comoleteJ by eacn 3icder . 

No. 2 

I s: ;~;:~?·: I 'J,'·'~.: J 

I.,..,. ('" ,..~ ) 
1 ui IC ...... ·c..._vc.- i 

ISSUEJ 7/7/75 
REVISED 7/2/80 

No.3 

***Denotes ite~s to ~e cc~o1etea by successful Sicder either at time cf 

bid or submi:tea with first crJ~1ng trans~ittal. 

.1 

I 

! 



) : 'fl S ! ·: :i; :.,; S ! ·:E 
I §tea';;:,~~ .. ::-} oo,-::.~ I ST ,;t~C·.1.PJ ·; ~ .... '.4 ~:: ~ 

•,4.d I:: o i ~ .. i =' i ~? 
I ~ - ~ - -- w - i._., ..i:. 

;, 
1'. ..... ' .. ! ENOU••E!Jal~C CO-'-"C,iu,ric,.. ,d 

i x. l i I i i ~F15.G2.C2-1 
I 

.l.P?RO'HLS 
I 

/ PP,GE l 
..,,.. ;;) 

I ur "" Des. S-:c t. MOTOR DATA SHEETS 
Sect. Su;>"· ISSUEC 7/7/75 i 

i 
I 

Di,,. I I REVISED 7/2/30 

NAME OF 3 ID DER 

No. 1 No. 2 No.3 
**IJ • Losses, !,(1,-1 

a. Service factor 1 oad N/A N/A N/A 

b. Fu1l load N/,ll. N/A N/A 

c. 75 percent load N/A N/A N/A 

d. 50 percent load N/A N/A N/A 

V. WK2, 1b-ft2 

*a. Of load 

**b. Of motor 

- **c. Load capability 
of motor 

3. CONSTRUCTION 

*A. Enclosure 

a. Open Oripproof • • • 
b. TEFC [iJ ca [iJ 

c. TENV D D u 
d. Explosion proof 

(Class I , Group D) • • • 
e. Dust-ignition proof 

(Class I I , Group F) • • • 
f. Weather-protected • I • II or • II or DP • 1 

g. Other 

"'0eno:es i ~2:71S to ~e cc1~c1et:::d y ~ •. ,,~r-
'vi--'.: - ' • 

- .< 

**Der.ates i t. 2i71 S :o ae corric.leted y e~ch 3id,jer .. 
**"Denotes items to be CCii1p'ieted S:Jccessfwl ~ . ' ' either at ti me .'"'I. 

'j c:-1acer- "' I 

trans~i tta l. 
I 

bid or subrnittea ,..,. i tr. first. crawing 
I 
I 
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IX i i I 
APP~G'H l.S 

Oes. Sect. ___ _ 

Sect. S~p~. ___ _ MOTOR DAT~ SHEETS 

Giv. ______ _ 

NAME OF BIDDER 

**8. Bearinas 

a. Antifriction 

b. Sp1it-s1eeve 

c. Other 

d. Type 1ubrication 

e. Minimum AFSMA (L-10) 
antifriction bearing 
1ife rating (belt or 
chajn drive motors 
only), hours 

**C. Insulation 

a. Cl ass 

b. Maximum design total 
temperature rating for 
insulation, degrees C 

c. Maximum service ambient 
temperature, degrees C 

d. Temperature rise (by 
resistance) at service 
elevation and at 
service factor rating, 
degrees C 

e. Total hot-spot te~per
ature at service factor 
rating, degrees C 

**D. NEMA Ca~e letter 
(If applicable) 

No. 1 

D 
D 

~• enotes ite~s to be completed by 2Jyer. 
•~Denotes ite~s to be co~ole:ea oy eacn 3iG~er. 

No. 2 

• 
• 

... ,.-. - --
1',J:' :.:..,; 

i ~r"l5.G2.S2-~ 

I ·5<::··-,.., -;-, -~ 

I l
 _ w:. !J l 1 , o 

REVISEJ 7/ /SO 

No.3 

D 
u 

**'Denotes i:ems tJ je ca~p1eted by s~ccess7u: Sidder either at time of 
bid or submitt~d with first trawing tr!nsmittal . 
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i 
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I • :~iSIC~ u !~E ~i,-.,\~'_'.-,,""",j ,•;·~_,u·,--

I V)~I O \?::\s~ ~1 l.s<j 

l xi \ ! 1 ; Jris.e12.a2-1 I 4 
1--....1...---.:..A.i..PP-O-,G.:...'i-~-L.:....S_...__---,-_________________________ -il-------------l 

)es. Se:t. ___ _ 
MOTOR 

Sect. s~~v. ___ _ 
iJ iv, ______ _ 

NAME OF BIDDER 

**E. NEMA Desian letter 
(If appiicable) 

*.,,..,..F. Net weight, pounds 

***G. Dimensions, inches 

a. Length 

b. 1..Jidth 

c. Height 

**H. Rotor bar and end rino 
material (4kV and aboCe) 

4. ACCESSORiES 

**A. Baseplate 

**8. Soleplate 

**,. I., • Space heater 

**O. Space ' .. neai..2r aemand, 
watts 

*E. Stator thermocouples 
or RTD's 

~F. Stator thermostatic
type protection 

*G. Bearing thermocouoles 
or thermostats 

*H. Searing oil sump heaters 

No. l 

• 
• 
• 

• 
0 

• 
• 

*Denotes ite~s to be cc~pteted y Suyer. 
•~Denotes items tJ • e :a~cieted v each Sidcer. 

No. 2 

• 
• 
• 

• 
• 
• 
• 

onr- ~ r~ Q ' 
I I ril.1~ C •...;, '-.I I 

7 /7 /7 
REVIS~O 7/Z/ J 

No.3 

• 
• 
D 

• 
• 
• 
• 

*~~•enotes items to be ccmoleted y suc:essfu1 Bidcer either at time of 
bid or submittea ~ith first drawing transmittal . 
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Ul~ I :, I ~ O ! S ~ i c i 

IX 1 \ i 
!?~~o·t ! LS ! 

Jes, Se-:t. ___ _ 
MOTOR 

Sect. Su:~. ___ _ 

Ji.,.-------

NAME OF 8IDD~R 

* 
* 

* 

*I. Differential protection 
current transformers 

*J. Surge capacitor 

*K. Motor controller by 
motor supplier 

5. DRIVE COMPATIBILITY 

A. Gear 

8. Se 1 t 

C. Chain 

0. Direct coupled 

*E. Half coupling to be 
pressed on by motor 
supplier 

*F. Sheave to be pressed 
on by motor supp1ier 

~ .. -, ... 
:,..;,:.;,, i h 

No. 1 

• 
• 

(i]Yes 0No 

• 
• 
0 
GI 

(K]Yes 0No 

r.o-*6. TERMINAL SOX ES AND GROUND CONNEC"i'ORS 

Ne. 2 

• 
• 

(]Yes QNo 

• 
• 
• 
[iJ 

!]]Yes ONo 

OYes QNo 

A. Terminal boxes (inside dimensions) inches 

a. Height 

b. Width 

c. Depth 

S. Ground ccnnectcr size, AWG 

:i . -,-. 
_,;.,.a_l 1=, 

I ~1;.:;c.:.::: ·-··=== Ii 

1 ~ I"'"' - - ~""',.. "'I..... ~ I .__, : t . .....;{..·,.;!..-I i 

ISSJ~S 7/7/76 

1lo .3 

• 
• 

[)Yes ONo 

• 
D 

• 
Lil 

IT]Yes ONo 

,t'Oencres 
""*Cenat.es 

***Denotes 
items :o be complec~~ by each 3iader. 
items to be comoleted jy SJccessful Sidder either at :~me cf 

bid or submiccec wltn first craw1ns transmitta~. 
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~~ 1 ? l :' 0 ! 5 ~ ! : i i 3 ? l 

~ ... e ::".'j".''."'"'"7 ~ ,..r·-, -~0,".:'17 
1-.:1 I · ~ ..::-. ~~ ..... _,. ~ . _ .J --- , .~ ..., -

EHG0,1e:~1~~ :.:,.-,~0~.1.~:o ... "'-.J 

I ~< i 

Jes. Sec:. ___ _ 

Sect. Su,~-----
Di~. ______ _ 

NAME OF B!DOE2 

**7. OTHE~ INFORMATION 

(Special Starting, Etc.) 

*8. ACCEPTABLE MANUFACT~RE~S 

M/A 

~seno:es :e~s ta e cc~c1etet by Suyer. 
~""8enotes :er:1s ~: e ccr7.c:e-:ec :J:/ =:2cn 3~jce;. 

~F:6.02.82-l 

7/7 75 
D 7 / ,r-,1"\ 

1 Cv 

***Ceno:es terns to e ccmc1e:ed by successf~1 3iJder either at time of 
bid er submitted 'Hitfi first Crc:r1Jing r.;a:1s;-:-11~:.~,. 

l 
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Area 700 (PSS) 

C-21700 
40M7006S 
Appendix 4 
Revis ion No. 5. 

MAINTENANCE OIL SUMP PUMP (P-718) 5 

1. One (1) Maintenance Oil Sump Pump and Drive in accordance with Engineering 5 
Standard t:o. J040.4.16 and to these specifications and design data sheets. 

a. One (1) submersible portable type sump pump and accessories. 

b. One (1) horsepower, watertight, 460 volt, three phase 60 hertz 
electric drive motor, as specified in the Stearns-Roger Motor Data 
Sheets, 8 pages, Standard No. JF16.02.02-l. 

c. Pump shall include self-contained level switches and motor controller. 

d. Assorted spare parts for two (2) years operation boxed separately. 

e. Enclosures for all electrical equipment shall be suitable for 
hazardous area Class I, Division II Group Das defined by the 
National Electrical Code. 

2. The unit will be shipped with the pump and motor assembled and coupled 
ready for submersion. 

3. The spare parts will not be installed by the Contractor and will remain in 
the custody of the Construction Manager. 

4. The pump nameplates shall include; Model, Serial No., Total Head, 
Capacity, Speed. 

A4-12 
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DIVISION USAGE I Stea::!!: .. !oge!' STANOAAO NUM8ER 

MIit .. I .... I SH i #I I $11 I 
I ~l I i I I ENGINE::FUNG STANOARO JD40.4.l6-l 

~~ I . PAGc.-L OFJ.. c....s-. dG£ I CESIG3 OA!.l. Slm!! 
S.S. s.- 1 ~ V. \. V!ltl:IC.\L s~ Pt!Ml'S 

4/8/7S a.. /J1):'n _ ISSUED 
REVIScO 3/12/79 

l Jab ..io. C-21700 CUSCcme:' :IDAC 
2 ?Tai eci: c:.-.1,,_.,. One 3y ::iJJM Da1:a '4r/,.lj/ ljU 
3 E:qU:L.;,lllml.C j01118llC.l.ai:ure 11A M;:iin-tpn;:inr~ UiJ Sumo P11mn 5 
:. lumaer 0.C r".Jm'{)S l , Or:.ver oy Veaaor 13. '!es 11 lo 
.J 

,ONDiIIONS OF sz:a:ncz (E:.\a) 
7 Fluid ?•=ad ( Oiaraci:e:!!'~-'"' .. ,. ... f ~ ............. ~ .... s..,-.; #.; ,.,~ • 1 cawh,e:!!'I!) /-,;-.....,.,,.., ("';, 1.o-ri"'- ST! 3 
SI now. NOT'ffl.U /Desiont l1SCdM! ?Ci / ?7 c; 
9 Oesim !em:ieracure \ •ri 50 

lO Oisc!1ar2e l?Tessun. Oesi2n f<;TG! 34. / 
ll Soec.;~ic GC'anl:"7 .;i.e. oes-1 _, ,.~. (~a.i .,('\ ..... '\ .85897 u 3.eauirea !oca.l Oeve.lot1ed !lead. Des1m re:. I 93.28 
l.3 aaromacnc E'Tessure l?ST1 l 14,n 
!.4 '7iscosie? ac Desi.m !au:,. C.> i ,,4 1 
l3 ~ca..Ua.cion !.:la.con or Oucd00rs I 1"n1",I-,.-• 
H, !.an2O ( Base oi ::,!ocor S" "'OO'C''C ?1,.c:a r-,., ~ ..... - ..... ,..,p ~l"-4""''"'") i: .. - ,. I -17 Swim Oet1ci:1 Fl'•. -r,.,. I 9 O' - 1e :,,.;,.,;-- r •ani,; tav•l (:-9:f. ,:1_00~ la.veT.) l:"t- -r"" ! 
19 Sal;,.; .. f .. S ----~-ion: I 
'O S0ecial aaaU;L.~t:s: 
21 
22 ?or1:.ihl• ~nnmersible Sumc Pumn ,, 
24 
,,; 

25 
27 

CONS"IltUCT!.ON ;i,:oom~~s 
29 
30 0-ri •re ' -- - .. ..._•nt: 'Xl 0-1.-..... ,_j '7 -:1 .. 1 i= ' J Oc:h .. ~ 
11 ~ ...... •.,., ?1 -:a.ca: n '!e,1 ,:_;;t ~o n;.,._ .... ,., ..... 
J2 ~'0er 1 •~ 1'v..,e r,;r On•~ or ·..:i! s ..... ., --0'0• .. 
3:3 ~~a-2..i•, ::IA~ci.-:a: 1" ;;Qd,c-s,:::i__gfl ! J t":r~'9Cl!d ' J ~:~.,. .... ! -:, .. ...,..a..; :-, , '; ... 1 'lender Otn:::i.m. I 

34 Co.lwm ?ii'e: :1acarial 
J:l Serai:ler ~, Yes 1, ~o "~ ,. .... ~ ~ 1 
,5 Qi<:c:,.ar~• ?•"le . ' n,_,.,.,.,.erl 'L.l :-, ,,,..,. .. ,. J ("'.~ ..... - r)i ~,a,.,,..- • I. :u:icn ;)Cn. ,jU 
37 (I£ 

~, ,.. ___ _. . . ;~ a,.-::rr,.""-"-'"l! •ri. ,..,, :\o.'fS!. H5. 5) c~ .,. .. ,. : 150 
38 t.avel. C;:inc-,.. 1 ,XJ ., .... I , ~o ~.- 1"0'"!'"''""'~ ~A. ' · V'acr ~: ,,,. 
39 ',iee :'i: 1'r.,e •X.' Orr ;,; .. ·-- !,,.,e I I 
,'.fl ·1a1:1or !!.:zh,: Ar=an~ecenc L '!as ·Y :ro 
41 :-!ocor S"nait: !r.ie I 1 ffen1cal e:o!.low S"na:ft: L J rre~ical Solid Sha.it: 
42 ~cor E:ic:.!.osure (S0ecifv)~at:eni~ht:, class I division II. ;;rou'0 0 
43 hazardOU.!1 area classi.fication. 
:. .. 
45 ract:01:'V !escs Car-~~iad r- .. -. 1:::1'.l Yes I ! ~0 
i.o ?er:o.,_,,. .. cs I~,....., ! ~ "~--.li,. .............. ! ! '!'_Ji ~o••a,i ... 

11.,r1-..... -" ""',.. i j \f,.. ... '_\! \f--..;,.i -•ce•,; : I ~:'f ~-a~-a.a,.f 
.. , - ~ ?c"'e-:,•-: Q., n ~.:a~.,.~...,a Ti F,.. 17'inn· hr~. 
4q r:,,;..i~ ~ .. ;,., ~" l-,,a ,:: •• - .. ,; ..... I . ,, 
:l 



- 0IVISION US.AGi: I Steazns-Booer STANOARO NUMBER 
MMI ii i~!S>ll~•ISPI 1•co••o••r1a .e, 

i I I I I I I ENGJNE:FIING STANO.ARO JD'-0.4.l6-l 
»9AOVAY I PAGE-1... OF...l_ 

c.. s- 4,c.J< OESIG3 OA.llSAZE? 
s-.s.- ;.,-1Z::~ I VElnC.U. STJMll ?tm'S . .• t 

ISSUED a...~./A ., I to aE COMPUJ:::n aY ~Ac:traD. 4/8/75 
~ REVIS-cl:) 3/ 12/79 

li Joo i:lo. C-21700 CUSCl"lffler MDAC 
z; ?:ojec-: So12..- Ona ~act:urar 
3 I E:~uii:=auc i:lomanc:J.acure 71A M~in-ron;int"'o Oil t;;umo Pumo 5 

!:'Ai? ! ~"3.LU. I ~!:i ~O. ?.iutr I "!!i.!!ltl .U ,i.c:TM ~TO. 
4; ...Ui:l.i ! llll Sc=~ar I 
:>I J.IIDjle,Uer I 1u: aear~s i 
al :Silal:c I :u: Oisdl:a:rze ?i:,el 
7: :iauzlQJ15' " le .; I \l4i Column ?i:,e I 
l:i I. ! I !l.S i I 
~I I : ll6 I I I 

ILOI I l ll7 I I 
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NAME OF BIODER 

1. GENERAL No. l 
7 A. App 1 1 cat ; on Ma ; "s,1~8 "€,1ri811 

--9. Location (outdoors/indoors) Outdoors 

---c. Quantity 

-o. Manuf actur~ 

--€. rl"'ame size 

---,: . Motor Tvoe 

a. Horizontal 

b. Vertical, solid shaft 

c. Vertical, i':o llow shaft 

d. Squi1"'1"'~1 cage 

e. Wound rotor 

f. · S,ne·,ronous 

g. C.ap ·c.· i tor start 
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i. Shaded pole 
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' -·-~ 
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specified above, seconds 

mp_ Suc:esshe sta,:fog 
limitations 

~~. "Safeil 1cc'.<2d r-:tc; 
t~me 11

CCJ 1 d11 .:t rated 
voltage, s2~8nds 

rr,r,R. 11 Saf: 11 :ac'.<ed :-::t:r
time 11 hct 1

' at :-~tsd 
vo1tage, se-:::mc:s 

b. rui1 iOc.d 
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,...,..,.. 
I• 

b. i=u 11 1 oad 

c. 75 pe,:erit kac 

-·,--.,,.. ~.-;.:.:: j.::, 

No. l 
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NA 

,1/A 
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a~ Open Jri:• r~af 

b. :-:= .-
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c. EN'J 

'. Other 
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NA 
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Des. Sec~ 

Sect. Su;~j MOTOR DAiA Sne~TS (CONTI)} 
Oiv. wll ' ·! 

NAME OF B IOO S 

-s. Searincis 

a. Antifriction 

b. Split-sl~ve 

c. Other 

d. Type lubrication 

e. Minimum AF3MA (L-1O) 
antifriction bearing 
life rating (beit or 
chain drive motors 
on 1 y) , hours 

-C. !nsulation 

a. Class 

b. Maximum design total 
t!!l!Perature ratinci far 
)ns~lation, degre~s C 

c. Max ir .. um service ambient 
tem~e~ature, degre~s C 

d. Tem;ierature rise (by 
~sistance) at service 
ele•,ation and at 
ser•,ice factor ratino, 
degrees C · 

e. Total not-spot temper
ature at service f.ac-:or 
rating, degrees C 

-0. NE?,f.A Code ietter 
(If applicable) 

No. l 

• 

2 Oenotes items to be ccmpieted ~Y Suyer. 
-aenotes 1t:ms ~o be completed oy each 3idder . 

No. 2 

I-; -
ii 
•....J 

STJ.~OARO /iUMBE:t 

I ?AGE..,LOF _L_ I 
ISSUED 7/7/76 I 
REVISED 3/27 /79 

No.3 

lJ 
:'i 
·-1 

-~oenotes items to be completed by successfui 3idder either at ~i~e of 
bid or submitted •1dtl"I first ctr?wing transmi t-:al. 
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Steazns-mo~er 
1•co••o••r10 ......, 

~~GINEE.~l~G Si~HOARO 

MOTOR OA iA SHEITS (CONTD) 

NAME OF SIOOS 

~- NEMA Design letter 
(If applicable) 

~- Net weight, pounds 

~- Dimensions, inches 

a. Length 

b. Width 

c. Height 

-ti. Rotor bar and end ~ina 
mater i a 1 ( 4k 1/ and aco;e) 

4. AC CESSOR r ES 

-A. Baseplate 

-a. Soleplate 

-c. Space heater 

~- Spaca heater demand, 
•11atts 

*£. Stator ther:rrocouples 
or RTD's 

*F. Stator them.os!atic
type protect i en 

*G. Bearing thermocouples 
or thermostats 

*1-f. Bearing oil sumo heaters 

No. 1 

0 

• 
0 

• 
• 
• 
u 

~oenotes items :o oe ccmoletad by auyer. 
*'*'Denotes items to be completed °'Jy each 3idder. 

No. 2 

• 
• 
• 

0 

0 

• 
• 

Si..l.NOARO :i!UHcS.i 

CF16.02.02-l 

PAGE~ OF _i_ 

1

1 SSUEO i Ii /75 
REV I SE:) 3/2i /79 

Mo.3 

r, 
I I -
r ,___. 

r -

I 7 
I.... 

u 
LJ 
[j 

-oenotes items to be cc~leted by succassfu! 3idder either at tirr:e of 
bid or submitted .~ith firs: draw~:ig trans.'l'littal. 
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APP~OVAI.S I 

Oe$. Sec~ , ~ ) JI) 
Sect. S1,1gv~ 'J . .,;;,& MOTOR DATA SnEITS (CONTD} 
Oiv. /,,If/-= 

NAME OF SIDOER 

*I. Differential protection 
current tr an sf onners 

*J. Surge capacitor 

~. Motor ctintroller oy 
motor supp 1 i er 

5. DRIVE CCMPAiTo!LIT'f 

-S. Belt 

-c. Chain 

-o. Direct coup l eo 
"'€. Half coupling to be 

pressed on by motor 
supp 1 i e?" 

*F. Sheave to be pressed 
on by motor supplier 

No. 1 

• 

0 
0 -I ' 
' I -

eves l...)o 
,,..,,.6. TSMINAL SOX ES .~NO GrtOUNO CONNECTORS 

No. 2 

lJ 

• 
!:Yes GNo ·- w 

A. Terminal boxes (tnside dime!'!sions), inches 

a. Height 

b. Width 

c. De,th 

8. Ground connector size, AWG 

woenotes 1tsms to be co~leted by Buyer. 
-Oenotes items to be completed by each oidder . 

ST ANQARO lfU!-15 ER 

JF16.02.02-l 

FAG£ .l_ OF _j_ I 
ISSUED 7 /7 /io i 

REVISED 3/2i/i9 I 

No.3 

r".Yes :No ,_ -

n -
' . -
lJ 

' , · . ! __ Yes _Mo 

"""'0er1otes items to be ccm0leted by successful 3idder either at time of 
bid or submitted ·11ith first drawing transmittal. 
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!)l'llSIO!t USAGE I 
1.iMI? l??isHl-1 ls;il 

I I I I I i 
XAPl'~O'l..l l.S . I 

oes. s~ 
Sect. Suo;j~ Vu lJk.:i 
Oiv. Wt'(,. == j 

rtAME CF a roe E~ 

MOTOR DATA SHE!TS ( CCNTO) 

-7. OTHER rNFORr-t.~ i!ON 

(Special Starting, Etc.) 

-JrS. ACCE?TA8LE /AANUF1~CTURE~ 

NA 

SiAHOARO NUMc:'.R 

JF16.02.02-1 
PAGE~ OF___:_ 

ISSUED 7/7/75 
R£'11 SED 3/2i Ii~ 

.,.0e11otes i::.::i1S to oe ccmi:,lei:ed oy 3uyer . 
-oenotes items to be ccmoleted ::y eac:i 3idcer. 

~oenotes ita:i!s :~ be ccmcleted oy successf•.il 3idde?"' eit!ie?"' at time of 
bid or submi:te,j ·"'ith first d:-::•.~ing transmit:al. 
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Area 700 (PSS) 

C-21700 
40M7006S 
Appendix 4 
Revision No. 5 

RAW/SERVICE WATER SUMP PUMP (P-715) 5 

1. One (1) Raw/Service Water Sump Pump and Drive in accordance with 5 
Engineering Standard No. JD40.4.16 and to these specifcations and design 
data sheets. 

a. One (1) Submersible Sump Pump and accessories including 

b. One (1) 1/2 horsepower, watertight 460 volt, three phase, 60 hertz 
electric drive motor, as specified in the Stearns-Roger Motor Data 
Sheets, 8 pages, Standard No. JF16.02.02-1. 

c. Miscellaneous fittings, valves and instrumentation including 
self-contained level switches and motor controller. 

d. Assorted spare parts for two (2) years operation boxed separately. 

2. The unit will be shipped with the pump and motor assemled and coupled 
ready for submersion. 

3. The spare parts will not be installed by the Contractor and will remain in 
the custody of the Construction Manager. 

4. The pump nameplate shall include; Model, Serial No., Total Head, capacity, 
speed. 

A4-13 
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l Joo ~o. l.-~1,uu Cust:om.e: ,"IUAI.. 
2 ?-:ojec: Solar One 5y ~UM Oat:e ~/ C:::4/ OU 
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4 ~Wlli:ler ,,.t ?~s 1 , Dt"iver by l'lencior ;XJ ?es IJ ~o 
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7 Fluid. ?umoeci 1was-ce i1a ter 
8 :'low, ~o~/'Desi:z:i tTSG2?'1 ! 3b I ja.:::i 
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23 
24 I 

25 
26 
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29 
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36 Dis c:ia. t"'2e ?i:ie* I !!1:r-e ,.,; "'"' i..YJ F1 "'"""'n>A" l r ...... i- ,.,.. 0-f :7fflG~~'P"'" 1-1 /'?" Sc!i Rn 
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NAME oF aroos 

l. GENERAL 

MOTOR CATA rnEITS 

No. l 
Raw/Service 

No. 2 

STAHOARO 11UH8E.~ 

JFl6.02.02-l 

PAGE..l_OF,J_ 

ISSUED 7/i/76 
REV I SS 3!Z.Vi9 

No.3 

*A. Applicaticn Water Sumo Pump ____ _ 

79. Location (outdoors/indoors) Indoors 

--c. Quantity 

""'O • Manuf' ac:urer 

.... E. Frame size 

~- Motor ivi:,e 

a. Horizontal 

1:1. Vertic:~l, solid shaft 

c. Vertic:ai, hollow shaft 

d. Squirrel cage 

e. !,,Zound rctor 

f. · Sync .. ,ronous 

g. Cap.•~itor start 

h. Sp 1 it phase 

i. Shaded pole 

j. Re::,ulsion start 

k. Re::,u 1 si on i nduc:~ion 

1. oc 
m • Ot!ler 

½enotes items :o oe completed oy 
-Oenotes items .. .., 

~ .. be c:omolete1 oy 
__..Oenotes ite!?TS ~o tie con:piei:ed by 

l 

-·, 
w 
_--, 

_-, -
0 
_--, 

' -
' . -
I • 

L...l 
r -

Suyer-. 
e:c!'l 3idce!"'. 
successful 3idder-

bid or sul:mi t-:ed •,iit!'I first ::Jraw: ng ::.ran45m-: ::.::a 1. 

-
0 
L] 
rLJ 

• 
r ,__; 

0 

..J 

either dt 

f I ;_,; 

--i 
.,_; 

-
-' I 

' -
I -: 

.....l 

' . -
0 

:ime of 
__________________ ...;._ __________ ....J 

I 
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Ol'IISIOH !JSAG~ I Sieazns-;3.·D9'el' 
~ I ~ I ?!' I SH l ei I s;i ! ••co••a••r•a <::> 

Ix I I I ! I EMG I MEER I HG ST!.'IOARO 

APPR~~I 
O-es. Se~ I 
Sect. Suw-~-!1;;1,;,l;rll 

DATA SHEITS (.CONTO) Oiv.{df, j MOTOR 

MME Cf 6 rDOE.~ 

2. PERFORr.tANC:: ~o. l r-ro. 2 

-A. Rated output, horsepower 

~. Load brake horsepo"4E!r 

-c. Servic: factor 

--0. R atS!d vol tage. 'IOlts 460 

--c Field •10 l tage, de •101 ts -. 
-t-F. Phase 3 

, 

*G. Frequency, hertz 60 

-H. ~ated Saeed. r;:,m 

a. Synchronous 

b. Actual fu 11 1 oad 

c. Base 5peed - QC 

,. !. Minimum ,.1,1 tor start~ ng 
voltage. -iercent of rated 90 

*'*J. Full 1 oad current, 
ampen!S 

-x. Field current at base 
speed, de a.rni:,eres 

*'*l. Locked r-otor current at 
r-ated voltage, amperas 

-M. Starting torque at 
rated vo 1 tage, oercent 
of full load torque 

"Denotes i ~:115 eo ~e c::mpieted by Suyer. 
-oenotes items to be c:moi eted by each 5idder. 

-oenotes i ~:ns :o be c:mo 1 ate-:i ~y swccessfu l 3 i ccer either 
bid or submitted ·.yith f71"'S~ dr.!~•,i ng :nnsmi t-:.a 1. 

STANOARO ;-tUMSE~ 

,JFlo .02.02-1 
PAGE..LOF_L_ 

I. 
1 ssuE::, 7 Ii /i6 I REVISED 3!2i /79 

1'-10.3 

·-

at time of j 
I 
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01 V ISIOH USAGi; i Steazns-3oc-sl' STANDARD MUMS~.~ 
.'+II;, l;i?ls11IF1 ls?l ••C~••O•&r'IQ c::) 

JFl6.02.02-l 
I xi I I I I E.1iG I NE~~ I HG S7AHOARO 

A~ 
I PAGE _L OF__§__; 

I ~ ' 

Oe5. s~ .:-. 7 il i M07CR oa-• SHE:~S (CON-:U) Sed. Su~~':'-).~l ,. 11"1 

11 SSUE:J 7 /i/75 
0 iv. &tp), REV l SED 3/27 /79 

NAME CF BIDDER· 

No. l No. 2 ~lo. 3 --
-N. Breakdown torque at 

ratad voltage, pe!"'i:ent 
of full load torque 

--o. Accalerating time at 
starting voltage 
sp~ifi ed above, seconds 

~- Succassive starting 
limitations 

~- "Safe" 1 oc'.<ed l"'Otcr 
time "cold" at l"'ated 
voltage, seconds 

-R. "Safe" loc'.<~ l"'Otor 
time "hot" at rated 
voltage, seconds 

-s. Effi ci encv, Per::ent 

a. Service factor load 

b. Full load 

c. 7S percent load 

d. SO percent load 

-r. P~wer F.~ctor 

a. Service factor load NA 

b. Full load NA 
c. 7S percent load NA 

d. so percent load NA 

"'Denotes ii:ems ~o be ccmoleted by Suyer. 
-Denotes items to be completed ·~ y eac:i 3idder. 

-"'"Oenotes items to be completed by suc:ess·h 1 3icder either ~.,. ... t irr:e of 
bid or submitted ·,d th firs-: drawing ~r:nsmi tta 1. 



> -
N 
0 

j 

Sieazns .3,c~el' 
, .. c=••o.-•rto ,....; 

E.~GIMEE~l~G SiANOARD 

MOTOR DATA SHE:iS (CONTO) 

NAME a= 8 IDOE~ 

,lfo. 1 No. 2 
--u. Losses. '<\ol 

a. Servi ca fac-:or 1oad NA 

b. Full 1 oad NA 

c. 75 percent 1oad ~- --
d. 50 percent 1 oad NA 

'I. 1,(,(2 l 1b-ft2 

**a. Of 1oad 

-ti. Of motor 

-c. Load capab i 1 i ty 
of motor 

3. CONSiRUCTTON 

*A. Enclosure 

a. Open Ori pp roof • • 
b. TEFC • 0 
c. TENV 0 • 
d. Du st- i gn i ti on o roof • • 
e. 1ll~ther-::iro tacted :Ir ,-iii or • rr 
f. Other Sybmers i bl e 

STANDARD /iUMaE.~ 

JF16 .02.02-: 
?AG"E .::_oF _:_ 

ISSUED 7 Ii /75 
REVISED 3/2717:: 

1'o.3 

17 
...... 
i I ---
,•• I 

~ 

-1 
'--I 

ororr 

"'Oenotes : :;::'IS :o :~e corn-:, i et~ by 3uy~?". 
-oenotes items to be c:mplet:d by e:c., 3idder. 

-oenotas ;:;11s :ob~ cc:n;::,1et.:-j by suc:assful 3icde?" either at time of 
bid or submit:ea ·1,it:i f~r-s~- dr?wir.g ~nnsmit!.al. 

._,___ ____________________________ ___J 

I 
I 
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AP!'!!QV•LS I 
Oes. Scc;r;~....,. ;
Sect. S1.10 C\. )_/~ I MOTOR OAT~ SnE~TS (CONTD) 

I , ' I 
Oiv. I@ j 

NAME OF 8 roo 8 

-~. Bearinas 

a. Antifriction 

b. Split-sl~•,e 

c. Other 

d. Type lubrication 

e. Minimum AF3MA (L-10) 
antifriction bearing 
life rating (belt or 
chain drive motors 
only), hou~ 

-c. insulation 

a. Class 

b. Maximum design total 
temperature ratina far 
ins~lation, cegre~s C 

c. ~axir .. um service ambient 
temperature, degrees C 

d. Temperature rise (by 
resistance) at service 
ele'lation and at 
service factor ratir.g, 
degrees C 

e. Tota 1 hot-spot tamper
ature at service fac:or 
rating, degrees C 

-0. Nf1.1A Code letter 
(!f applicable) 

No. 1 -·---

"0enoces items to be completed •by 3uyer. 
-oenotes itams to be c:mpleted by eacn 3idder. 

No. 2 

I -; -
;7 
·--I 

57.3.NOARO /iUH8c'.~ 

.;ns. oz. 02-L 

PAGE:._L OF _3_ 

ISSUED 7 /7 /76 
RE'I/ I SEO 3/2i /79 

No.3 

LJ 
:7 
--1 

-oenotas items to tie c•~moiet::d by successful 3idder eithe!'" at i:ir::e of 
bid or submitted ·.-iitn first dra\ving t:-ansmittal. 

,__ _________________________________ ...) 
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""'I ii I?!' I Sii I ;: ' I S? I 

I x I I I I I 

MOTOR DATA SnEITS (CONTD} 

NAME OF BICOER 

-E. NEMA Design 1etter 
( If app l i cable) 

""""f. Net ·.vei ght, pounds 

--..G. Dimensions, inches 

a. Length 

b. 11'idth 

c. Height 

~- Rotor bar and end rina 
materia1 (4~1/ and abo~e) 

4. ACCESSOR!:S 

'""A. Baseplate 

-s. Soleplate 

--c. Space heater 

~- Space heater demand, 
watts 

*E. Stator thermocouples 
or RTO's 

~- Stator ther.::ostatic
~ype protect i an 

"G. Searing the?"moc:::uples 
or thermostats 

*H. Bearing oil sump heaters 

No. l 

~ w 

• 
0 

• 
• 
• 
u 

•Oenotes items :o be comc1eted jy 3uyer. 
--Oenotes ; terns to ce c:::mp 1 eted by each 5 i daer . 

No. 2 

0 
0 
0 

• 
0 

• 
D 

STANO,t~O .~UHS ~:t 

Jr16.02.02-L 

1 ssuE::> 7 n ns I 
REVISED 3/27 /79 

~lo. 3 

[J 
r 
i_,J 

C 

lJ 

u 
[j 

C 

-oenotes items ':o be comc1eted by successf'ui 3idder eit!ier at t1;;:e of 
bid or submi:tad Nith firs~ drJwing c~ansrnittal. 
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01'/ISION USlG~ I Steazns-3o~el' ~I? IP?!si!l=1!s?I ••C:O••<U&tta ~ 

I xi I ! I I E.11G I liEE~ I liG ST!liD.l.RO 

AP?!iOVALS I 
Oes. Se:~ 
Se:t. S.i;v~t'i- 1..;-J&, MOTOR OATA SHEETS (CONTD) 

~iv. tJtt.~ I 

AAME OF sroos 

5. 

•r. Differential protection 
current transformers 

•J. Surge capacitor 

--t(. Motor controller oy 
motor supplier 

DRIVE: COMP.0.T!3!UiY 

-A. Gear 

-s. Belt 

"""C. Chain 

-a. Direct coupled 

"'€. Half coupling to be 
pressed on by motor 
supp 1 i er 

•F. Sheave to be press~ 
on by motor supp 1 i er 

No. 1 

; 

• 
[l'r"t:~ [lNo 

D 

i!}Yes L_)o 

......... 6. iE_qMINAL SOX:'.S .:l.NO G~OUNO CONNECTCRS 

~o. 2 

r, 
I....,! 

• 
r:y es rNo - -

,._ 

'~ Yes ·.~)10 

1~Yes CJNo 

A. Terminal boxes (insidedime!"lsicns), inches 

a. Height 

b. Width 

c. Oe~th 

8. Ground connector size, AWG 

~oa~otes items ~o be comoleted by Suyer. 
-.r.ir()enotes items to be c:imp 1.eted by e:c:i Si deer . 

ST.l.liD.l.~O /tUHa ~R 

JFlS.02.02•1 

I PAGE _7_ 0F _L_ 

ISSUED 7 n na 
REV I SE:l 3/2i /79 

,lfo.3 

~7 -
0 

r-- :-i.....;Yes _,Ila 

n . ' -
. ' ._ 

!_)es 1
_:110 

-ae.r,otes i:ems co be ccmoleted :,y successfwl Sic:!ce!'" eithe!"' at time of 
bid or submit:ed ~ith fi!"'S~ drawing transmit!al. 

I 
I 

i 

I 
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!JIVISiOM IJSAG:: i ST.1.NOARO HUM:~~ 
""I ? I ? ? I SH I FI I S? ! 

I I I l I I JF16 .02 .02·~ 
X;.p,:,;2:;i.s . I 

Ou. Se--~....,./~ 

~ Sect. Su;~ '~, 
Oiv. W)( == j MOTOR DATA Sr.E~S ( CCNi'O) 

PAGE~ OF__::_ 

I 
I SSUED 7 /7 /7 5 1 

REVISED 3/27 /i3 

~AME 0: 3 roe E~ 

.,,..,,,7. OTHE~ (NFOR~AiTON 

( Speci a 1 Starting, Etc.) 

78. ACC;:PTASLE 1"1ANUF.il.CTURE~S 

NA 

"0e!'1otes ::.::i1S to be c:::r::pl etad by 3uyer . 
-oenotes tams ~o ce c:m.,:,leted ~Y e:c.-: 3idc r . 

-oenotes t.a::1s :o be c:=mole::ad by successfu 3idder eithe!"' :t time of 
bid or submitted ·11ith ffrst dr~•.~ing ::-~nsm ::al. 



Area 70.0 (PSS) 

TSU AREA SUMP PUMP (P-717) 

C-21700 
40M7006S 
Appendix 4 

1. One (1) TSU area sump pump and drive in accordance with Engineering 
Standard No. J040.4.16 and to these specifications and design data sheets. 

a. Vertical shaft, centrifugal pump supported from its motor mounting 
base by means of a column pipe. 

b. A 3/4 HP, 460 volt, three phase, 60 hertz electric drive motor as 
specified in the Stearns-Roger Motor Data Sheets, 8 pages, Standard 
No. JF16.02.02-l. 

c. Miscellaneous fittings, valves, and instrumentation including self 
contained level switches and motor controller. 

d. One set of recommended spare parts sufficient for two years of 
operation. 

e. The pump nameplate shall include; Model, Serial No., Total Head, 
Capacity and Speed. 

f. The motor enclosure shall be suitable for hazardous area Class I, 
Division II, Group Das defined by the National Electrical Code. 

A4-14 

{ 
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111 i'.:n:, r~"--"'".--r ;,.:i. 
11 r""" ..... 1;..,a s,~~ r ... ,.hes rn' ,., . '-'~-••;: :- ~~,,,_o.,. /:!nri .:al I il: :lee ommellci. ed. Scare ?ar,:s: 
11' '.10 11 "" c.::.n,;z ;,, ::2 :a :72; 
14. D• ., .. ,.,,.; ,.,,.,,. 73 
1,; Sc::~.,,;.,.,.,.. Oce..,;.,"'S. ,.~,.~eg i4 
~i:;, "'.,r~e 7S 
'37' 0ucl.i!!.e ,.,..,., Du. QT..,;z. '.fo. : 76 I 

1~, J. ~ _c: a"'_.., 1 ,:1-,; ,,.,.; "'".r'. (T"c;.s Q,- • ,r2.-) r ..,,. . : 77: Acc.esso-ries: 
1Q I ,.,,.,.1 f"'.on!'.-o L 'T'v-o2 78 
4(1 ..,_.~"'' - .:,,- ,.,... .,.~!' /~,..,,.;@ 1 I '79; 
.._1 Al!:~!"':lac:1-:- Conc~ol i'.'•r,e so: I 
4? ~"nu.:acr::urer/'.'!odel I 81: 
41 :82 • 
!.'4 I :SJ' 
~' ~ '84( 
:.,;; ; :as' 
4 7 · :86, 
48 ,97, I 
4.q :88: 
50 :39: 
:; 1 :90 • 
i? 91 - 'i 1 92 I :;.., o~ . ., 
'i"i 9l:. I 
;,:; 9S 
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MOTOR OATA SnE:£7S 

NAME OF 3 IOO S 

1. GENBAL 

'A. Application 

No. l 
TSU Area 
Sumo Pumo 

,g_ Location (outdoors/indoors) Outdoors 

"C. Quantity 1 

-o. Manuiactur~r 

--€. Frame size 

~- ,"!otor i•,oe 

a. Hori zont.3. i Cl 
b. 1/ertical, so 1 id shaft 

-, 

c. Vertical, ho 11 ow shaft 

d. Squi rT"~ l C.3.ge 
~ 

e. 1..Jound ~tor ,-, 
~ 

f. Sync·,ronous 

g. Cap·~·itor start 

h. Split phase n 
·---

i. Shaded pole I • 
I ' --I 

j. Repulsion start r 
k. Repu 1 si on induc:ion 

1. oc 
m. Other 

"'0e!1oces i i:e!'ITS to be comoTeted by 3uy1:r. 
~enotes \tems to be comp lete1 by aac:i 3idder. 

1-fo. 2 

---
L.J 

r~ 
' I •.....,j 

0 
---1 ' -

CJ 

-Oe!1otes itams ::o ~e ccmp1e~ed by s:Jccess fu 1 3idde!9 either 
bid 01"' submitted ..ii th fir~t dra•,n ng tr:.n1mi t::: 1 • 

u'F16. 02. 02-1 

?AGE _LOF --L I 
I SSUE:J / / I I 1 0 

REVISED 3/27/iS 

at 

1-fo.3 

.. 
' I 
1-l 

f ~ 
:_J 

·-I ' 
~ 

r; 
~ 

I ; 

I-, 
i ! ,_ 

~ ir::e of 

I 
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0 Iv IS IO H iJ SA Ga I Sieaz:ns•2Dger 
,14-41 ? I i'P i SH I " ! Sr' I r•co••o•at't'Q. 

Ix i I I I I :HG I NE~~ I HG Si.!.,'iOARD 
I 

AP~ cl_ 
Des. Se ~i 

~ec• ~ ~! 
(CONT~) 

.. .. .. ... uo ..... 
MOTOR DAiA SHE ITS Oiv.vf.(I,. . j 

NAME Cf 6 !DOE.~ 

2. PERFOR!-'.a.,'ICE No. 1 

-.o... Rated out;::,ut, horsepower 

*"'"'3. Load brake horsepo11Er 

*"'C. Servi ca f ac":or 

*O. Rated •roi tage, voits 460 

-Jr-Jr€ • Field •ro 1 tage, de •10 l ts 

.. F. ?!iase 3 
' 

.. G. Frequency, hertz 60 

-H. Rated Soe~d. n.:,m 

a. Syncnronous 

b. Actual fu 11 1 oad 

C. aase s;:,e~ - OC 

*L Minimum ,.1,1 car start~ng 
90 voltage, .,ercent of rated 

-J. Full 1 oad C-Jr1"'ent, 
amperes 

-ic. Field current at base 
spe~. de ~peres 

*'· Locked rotor c:irrent at 
r-ated 1101 tage, amperes 

-M. Star ti r:g toque at 
rated •101 tage, percent 
of full lead torque 

"Denoces i cams to be c:mo i eted b·y 3uyer . 
-• eno tes items to b! c:mo i ~1:a,: ~y e:.c:i 5 f dd 7". 

-• eno tes f ~=-ns :a Oe c:mo i eted ~y suc:ass-:' 1.J 3 ' ... ~~ .. 1 ..__. _, 

~id or submi t!sd ·" i t!i f~ rs! dr?\•,i ng :,::nsm t-:.a i . 

STANOA;:rn ~Ul-iSE:: 

JF15 .02 .02-l 
PAGE .1-. OF _j__ 

I 
I SSUE!l 7/i/7o 

I REV 1 SE:l 3/2i /79 

No. 2 ~lo. 3 

I 

~i-::ier at time of I 



- OIYISIOH !JS!G~ i Stea:r:ns-3o~.~r SiAltOARO ~UMS ::.~ 
~1 ? I?!' I SH h I S? I 1•c0•a,o• .. r,:0 c...; 

JF16.02.02-l 
I xi I I I I EMG I HEE.~ I HG SiAHOARO 

~I j PAGE _3_oF _j_ 
Oes. Sez; /,•~ j MOTOR OA7~ S-riEITS (CONTD) 
S~ct. S&SZ' ~I 11 SSUED 7 Ii !i5 I o,.,. I"' REVISED 3!2ifi9 

NAME OF 8!008 

No. l No. 2 No.3 --
-N. Breakdown torque at 

l"'ated voltage, percent 
of full load torque 

~- Ac::e1erating time at 
starting voltage 
S;J~ifie<d above, se-:onds 

...,..,..p_ Suc::es:sive starting 
limitations 

~- "Safe" l ocl<e-d rotor 
time "cold" at :-ated 
voltage, seconds 

e ~- "Safe" 1 oc!<e-d rotor 
time "hot" at rated 
voltage, seconds 

-s. Effi.ci encv, Pe!"'csnt 

a. Service factor 1oad 

b. Full load 

c. 75 percent load 
' 

d. so percent load 

-r. Power Fac!or 

a. Service factor load NA 

b. Full load NA 

c. 75 percent load NA 

d. 50 percent 1oad NA 

> 
~oenotes items to be comi:,1 eted by Suye?". 

-Denotes items to oe c:::moleted oy eac:i 3idder. 
-oenotes items t::: be cor.:o 1 eted ~y swc:essfui 3~dder ei ~-~er at time of 

bid or submi t~ed ·11ith first drawing ti-ansmi tta 1. 
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,J1v1s1011 'JS.i.G~ I 
.'-Ml~ \??I sHI"' is? i 
~!ill! 

J..P?~~~ /_! 

S!eazns-3.cgel' 
11•c0••o••r10 "'-"' 

E~GIHEE~IHG ST!~OARO 

Oes. S.a~ 

Sec~. su..~:}i:::, J.ui.~ 
o i "· w11 1 

MOTOR DATA SHEITS (CONTD) 

) I 

NAME CF 8 rDOE~ 

~o. l No. 2 
-u. Losses. '<'A 

a. Ser,ics factor load NA 

b. Fu 11 load NA 

C. 75 pen:snt 1oad NA -- -
d. 50 percent 1 cad 

NA 

,, . !,.j'I( 2. 1b-ft2 

*a. Of 1 oad 

-ti. Of motor 

-c. Load caoab i 1 i ty 
of :noter 

3. CONST?.UCTT :JN 

*A. :nclosure 

a. Open Ori pp roof 0 • 
b. --~ I -- I '-' - • ,,...., 

~ 

c. TENV • 0 
d. Oust- i gni ti on ;,roof • • 
e. ~eather-protactad :u .~iI • r • rr 
f. Other Submersible 

STANDARD HUM8~2 

JF16 .02.02-1 

l?AGE.,:_OF~ I 

I ISSUED i/i/76 I 
REVISED 3/27/7'; 

~o.3 

I ii L.l I 
I 

--, i u 
.•• I 

L....l 
-, 
LJ. 

ororr 

"'0enotes i ::"!ls ':o be c:::i:p i et Ed by ·3uyer . 
,..,.Oenotes ite!7:S :o be c:mpletsd by eac:i 5'.dcer. 

-• enot:s i ':;:1s :o ::ie c:::mp1 eted by suc:sssf•.i l 3 f~der either at :i:::e of 
bid or submitted ·.vit:, firs~ ar?.•1dng t:-=.nsmit:.a1. 
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Stea:rns-3.D~e? 
r•c011•011ar10 .._, 

t~GIHE:RING ST~NDARD 

APP!l~l.S I 
Oes. Sec.);~= :-

C\ ) '" ' S•ct. S~g, , · -•~ I MOTOR DATA Sneri"S (CONTI)) 
Oiv,wJt j 

NAME OF s roes 

-a. Searinas 

a. Antifriction 

!:I. Split-sl~ve 

c. Other 

d. Type lubrication 

e. Minimum AF3MA (L-10) 
antifriction bearing 
life rating (belt or 
chain drive motors 
only), hours 

~- Insulation 

a. Cl ass 

b. Maximum design total 
temperature ratina for 
ins~latian, ~egre~s C 

c. Max ir .. um service ?mo i ent 
temperature, degrees C 

d. Temperature rise (by 
resistance) at service 
ele 11atian and at 
service factor rating, 
degrees C 

e. Total hot-s;ot temper
ature at service fac~cr 
rating, degrees C 

-0. Ntl-1A Code letter 
( If app l i cab 1 e) 

No. 1 

C 
0 

~oenotes items to be ccmoieted oy 3uyer. 
-Oenotes items to be ccmoieted by eacn 3idder . 

t~O. 2 

I -; -
ii 
I...J 

STANDARD .'IUM8E.:t 

_,"Fl6.0Z.c2:.1 

IPAGE_:_OF_s_ I 
I SSUE:> 7 Ii /7 5 
RE'/ I SE!) 3/2i /i9 

No.3 

LJ 
:7 
'...J 

-•oenotes items to be comc:eted by successful Sidder eithe!' at :ime of . : 
bid or submitted with fir~t dr!wing transmittal. 
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JF16.02. 02-l 

MOTOR DATA SHEITS .(CONTO) 

?AGC: ..i.... OF _j_ I 

NAME OF 3 IOO ER 

-r.1rE. NEMA Design letter 
( If app 1i cab l e ) 

......,F. Net ·.ve i ght, pounds 

-G. Dimensions, inches 

a. Length 

b. '..lidth 

c. Height 

-i-t. Rotor bar and end ring 
material (4kV and above) 

4. ACCE:SSORrES 

-A. Sase:,Tats 

--s. So1ep1ate 

-c. Space heater 

-o. Space heater demand, 
watts 

*€. Stator thermocouples 
or RTO's 

*F. Stator t!':e~ostat~c
type protei:: ion 

"'G. Searing the?"mocoupTes 
or thermostats 

*H. Searing oil sump heaters 

No. 1 

[j 

• _, 

C 

0 

• 
• 
[j 

... ~enotas i ce~s to i:le come 1 eted by 3uyer. 
*,..Oenotes items :o be completed by each Sicc:er . 

~o. 2 

i-7 -
u 
0 

0 

f7 

• 
n ---

ISSUED 7 /7 /75 
~EYISE:i 3/27/71 

No.3 

lJ 
r-: 
:-i 

C 

I ~ w 

I I 
I -

l.J 
C 

-""Oenotes items :o be cor.:o1eted by successf:.Ji 3idaer eithe!" at tirr:e of 
bid or suCmittsd ·,'fith fir~t Jr!wing tr-ansrnit!.:l. 

I 
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I '< I ! I I I ENG I NEE~ I HG ST.!.HOARO 

AP PROV .u.s I 
Oes. Se~-4-b&, 

(CONTO) ~ f' J~I MOTOR DATA SiiE~S Sec· S · •·· ' '·· St 
Oiv .... !d.'ij_ ~- ::,,.,. j 

NAME OF SIOOS 

5. 

•r. Oifferenti-:1 pr-otection 
current transformers 

*J. Surge capac:i tor 

'Ir!(. Mator contro 11 er oy 
motor supplier 

OR !VE CCMP.°'T!EIL!TY 

-A. Gear 

~- Belt 

-c. Cha in 

'ff/J. Oirect cou~le1 

---€. Half coupling to be 
pressed en by motor 
supp 1 i er 

•~. Sheave to be pr~sse~ 
on by motor supolier 

No. l -
,-

' -
n -

[~}t:! c~o 

• 
Ll 
n ·-
C 

!X lYes I No ,_ -
Lves l)lo 

•--6. i8M!~IAL SCXES ~!~O G~OL!NO CONNE'.CTCRS 

No. 2 

[J 

0 

:.Yes rNo ·- ._;, 

I_,,, 
_J 

'_J 

'.J 
n 
~ 

I 
. ,·· :No Yes - _. 

1-v -. , , es LJNO 

A. Ter.ninal boxes (inside d~me!"!sions), inches 

a. Height 

b. 1..Ji dth 

c. Oe:,th 

8. Ground connector size, ~WG 

7 ~~~otes it:ms to be ccmolet:d =y Buyer. 
~enotas items co oe completed oy each 3idcer . 

STANOA~O MU!-4:::R 

JF16 .02. 02-L 

l?AGc...l_OF__L 

ISSUED 717 /i5 
REVISED 3/27/79 

No.3 

:-7 
~ 

,.... 
!_J 

r.ves :-,'lo ,_ -

CJ 
;-

,-~ 
I 

.....: 

0 

I 'Vos , · Ne ,_, ... -
!;Yes :No 

-oe.~otes items :o oe ccmo1etsd :iy successful 3i,jde!"' either at time -:if 
bid or submit:ad ·,,itn fi:-st dra•.vi!'!g tnnsmittai. 
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r 
' 
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Oes. Sr!'"~J s-
~/ Se~t. S1;gv '-\ '...1f"c.:; 

OiY, WJC'4 == l MOTOR OAT~ SHEITS (CCNTO) 

~AME cr: 8 !DO ER 

-1. or~ER rNFOR~Ai!ON 

(Special Starting, Etc.) 

*8. ACCE?TA8LE /dANUFJ.CTURns 

,..denotes i~::"1'!S to be c:::r.:oiete,j by 3uyer . 
-oenotes ite::iS to :,e c:mpiete1 o:, e:c:i 3idcer 

SiANDARO liUMS :'.~ 

Jr16.02.02-: 

1

1 SSUED 7 /7/i6 I 
REV I SE:D 3!2i /79 

*-Oenotes it::11s t::: be c:::noieted by successful idde?" either ¾t time of 
bid or sui:Jmitte,j ·a1ith f'i:"'St ,::-a•.vir,g t:"'ansmi~ al. 

------------------------------------
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Area 700 (PSS) 

C-21700 
40M7006S 
Aopendix 4 

HEAT TRANSFER FLUID 

The Contractor will be responsible for the purchase of the heat transfer fluid 
which will be used in the Thermal Storage Unit (TSU). This responsibility 
will include the purchase of the fluid, the delivery to the Plant Site 
according to the schedule provided by the Construction Manger, the unloading 
of the fluid from the delivery vehicle into_the Caloria Make Up Tank, TK-301 
and the pumping of the fluid into the TSU. 

The fluid to be purchased is specified as follows: 

Fluid Type 
Supplier 

Purchasing Contacts 

Transportation (Most Economical) 
Quantity of Fluid For Bid Purposes 

Caloria HT43 
Exxon Company 
P.O. Box 2180, Houston, Tex. 77001 
Los Angeles, Ca. 
Jack Stradtner, 213-552-5596 
Houston, Tex. 
Tom Lipscomb, 713-656-5318 -
Jumbo Tank Cars to Plant Site 
iSU 250,000 aals. 
Lines and Ht. Exchangers 10,000 gals. 
Total 260,000 aals. 

A4-15 
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. DATA SHEET FE 

Stearns-Roger ORIFICE PLATES PAGE I 

ANO FLANGES S-R PROJECT c-z1100 

- CLIENT McOoNNEt.L O0(.IGLAS AST.€0/IJAVT/G.5 Co ACCOUNT 

PROJECT /._O MWe -:JOL..AR /.7/LOT -,Ot..ANT DATE 4-3o-fO /IEv.P/ 

LOCATION l>-1GGETT CA LIPORNIA. ev CAM 

REVISIONS ,fei. ~-? ;,-V'ev t.°.11. 2Lflzr!:H BV RW 3 BY 4 BY 

MANUFACTURER SOURCE: QUOTE OF 

ORIFICE PLATES ORIFICE FLANGES 

1 CONCENTRIC • OTHER 7 TAPS: • FLANGE D VENA CONTRACTA 

2 ISA STANDARD D OTHER D PIPE OTHER 

3 BORE: • FULL SCALE RATE QNEXT 1/8" 8 TAP SIZE: • 1/T OTHER 

4 MAT'L •· 304SS 0316SS OTHER ___ 9 TYPE: D WELONK • SLIP ON QTHREADED 

,... 
~ -- ~ > en 

5 RING MATERIAL & TYPE 10 MAT'L: • STEEL OTHER 

© MODEL NUMBER 11 FLANGES • INCL OBY OTHERS 

12 TAG NUMBER FF- /60/ 
13 SERVICE S E-701 /Jl'SCII- ,CtDv. ,. lZlEM G.J 'T 

Ill ,c a: 
~ 

8 z ,... 
0 z Q 

0 Ill 
en z ,c 

:E Ill 

..I 14 ,c 
a: 15 LINE NUMBER 4'- W~- I -AP>!) 
Ill z 16 TYPE OF METER ct/' Uf..t. Ill 
c:t 17 DIFFERENTIAL RANGE-DRY O- /Oo ,,, JA/T,e 

18 LINE SIZE & SCHEDULE ( I) 4H-
:r 
0 

19 FLOW SHEET a..oP71Jo51n 1~!:! 
u. 20 ORIFICE BORE DIAMETER 3.oz 

Ill 21 PLATE THICKNESS l/4 • 
Ill I-
c:t ,c 22 FLANGE SIZE, BORE, RATING FL--4T rACc Plt.lLLe.o //II Acc. w/ ANs1 ,{/t--S--CLAS:5 ,(57) z ..I ,c .. 23 VENT OR DRAIN HOLE N'O 

, 

..I 0 
u.~ 24 BETA Id/DI t:). 7 2 

25 K1 I K2 I" I,, 

- - -·-- ------ ·- I ·-
·- - -

C, - ···-
:i: 

~ 
.... .... -· ... _ 
- __ , •• • --- I -- ._~, 

u. -- ----- -
31 
-- -· I ---- -· -- -

J, -- --·- -- .•.• --1 .. --- --

I 
-· -- --· - - I . 

- ··--
-- -- - -- ... , ... - . 

- -· - .. -
- -- I -

-- --· -- ... ""'-• --~- --- .... ____ ,,... ___ 

' -- -

38 

39 FLUID WAr€R 

40 FLOW: NORMAL .3So GP,v, 

41 FLOW: MIN. I MAX. 

42 FLOW: FULL SCALE IOR CALC) 

43 OPER: PRESS, PSIGI TEMP ""F '5'1'5/6 70",C 
44 SPECIFIC GRAVITY: 80°FIO.T. /,0 

C ... 45 ,c ,r,SOLIDS -
a .. 46 SUPERCOMPRESSIBILITY FACTOR -0 47 MOLECULAR WEIGHTICPICV 5 -... 48 VISCOSITY: CP AT O.T. .. 

49 STEAM: CUAL, ""51.JPERHEAT, "F -
50 CHART· SCALI: RANGE -
51 ORIFICE COEFFICIENT IC') -
52 CHART MULTIPLIER -
53 CORROSIVE/EROSIVE DUE TO -

NOTES: (1) _,t7/,P£ MAff/2/AL /S PI.A.ST/C {F~) 

(2) £.'.'-"-/~ C.!...:;~ I,'£/Y1 Nt?S. : .y.) 1.._·-4:;. .::_.p.-r' TP Be .:: t)ir' ,){£TE:: oY 51:)0ER 
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0.0.E. No. 4tJ.t 7C.)Z./7l 

OIFFEREMTIAL PRESSURE 
Stearns-Boger I HSTRUMEMTs 

DATA SHEET_-'-;::_, ______ _ 

PAGE / 

S-R i>ROJECT _ C .. 217CC 
CUSTOMER McOCN/llcU .. 170<.IGLAS ASTR,0/VAUT/C::, U' · 

ACCOUNT ___________ _ 

PROJECT ____ s~o~L_A;..;,;..Ra.,.._O_N' ___ € __________________ _ 
DATE ----~4~. --~3~0~-_f:...O~~R~=~-~V....:;?_I:... 

LOCATION OAC-C£TT CALl,,:;0RN 111 BY---------~~-/-" ______ _ 

REVISIONS ,a 1J-·_., -..i..,; BY~ 2 
SY ___ 3 _____ SY ___ 4 av __ _ 

MANUFACTURER SOURCE: QUOTE OF 

...I 
• .. .... 
:z: .... 
<:I 

"" ~ 
X 
>C 

QC .... 
...I 
...I 
0 
QI: 
~ 
:z: 
0 .., 

~ -:z: = .... ..... -0 

~ 
...I 
• 

.,. .... -QC 
0 .,. .,. .... .., .., 
• 

I TAG NO EZ: 
2 FUNCTION 

3 CASE 
4 MOUNTING 

5 ENCLOSURE CLASS 

6 POWER SUPPLY 
.. -· ..... 

- - - - -.. ~· - ~ 

9 SCALE 

IC; QI SERVICE 

RECORD c::JINDICATEll!ICONTROL D BLIND D TRANS !Ill INTEG D 
OTHER 

MFR STD IIINOM S IZE. _______ COLOR: MFR STD ... OTHER. ____ _ 

FLUSH D SURFACE - YOKE D OTHER. __________ _ 

GEN PUR c:JwTH PROOF -EXP PROOF D CLASS __ GROUP __ D IV IS ION_ 

FOR USE IN INTR IN SAFE SYS c:J OTHER 
11 7V 60 HZ CJ OTHER, ______ AC c::J --DC ____ V_O_L_T_S_.,,::_.a ___ _ 

_"STRIP c:::J __ "CIRCc::::::)rlME MARKSc:J RANGE ____ NO _____ _ 

24 HR c:::J OTHER ______ ELEC c:J SPRING c:::J OTHER ____ _ 

TYPE ': -:--, -=,-- RANGE: 1 !J- /00 ~ 2 3 

I 0 TRANSMITTER OUTPUl 4-20 MA - I0.so MAO 3-15 PSIGQon-tER ___________ _ 

--- - --.... .. .. ~-

Is .. ,.._ -
.. 

--+-s-.;;..:.--.... i:i;--~-.., .. _AS,,-

---
'7 
18 

I 9 

@ 
21 

22 

23 
. 
-~ 
26 

-- ·-
SERVICE 

ELEMENT TYPE 

MATERIAL 

RATING 

DIFF RANGE 

PROC DATA 

i>R0C CONN 
- .. 

I - -- -
ACCESS OR I ES 

(27) MODEL NO, 

FOR RECEIVER SEE DATA SHEET 

P-PROP(GAINJ, I-INTEGRAL(AUTO RESET) .D-DERIVATIVE(RATE) ,SUB:S·SL0W,F-FAST 

P c:J PlsD PIF CJ PIFOF O PlsDsO 1FD 
OTHER ________________ ==------,--,=--------·! 
ON MEAS INCREASE ouTPUT, INCREASES ODECREASES D 

NONE c::J '-!FR STD CJ OTHER ________________ _ 

MANUAL D EXTERNAL c:::J REMOTE D OTHER __________ _ 
NONE D MFR STD CJ OTHER _______________ _ 

4-20 MA c:J I 0-50 MA CJ 3-15 PS IGW OTHER 

FLOW - LEVEL c::::blFF PRESSc:J DENSITY CJ ')THER ___ _ 
DIAPHRAGM - BELLOWS c:J MERCURYW OTHER. __________ _ 

BODY c.Ji)M/f./M J'UTEtJ ~LEMENT 3/?, SS ----=~'--'-----------0 VER RANGE (MAX 6J>J / 00 0 ,PS/ BODY RAT ING / ~0 0 !>S iG 

FIXED O ADJ RANGE '/£; SET .AT 1' - '. . ' -•- '. 

FLUID WArEe 0PER: PRESS/TEMP W/f/(,/ 7° :_(""1AX:PRESS/TEMP~,.,~-·~//4').~ 

1 /2" NPT ail OTHER 
0UANT I TY __________ F'0RM ______ RAT ING ________ _ 

MEAS VAR ODEV I AT! ON D CONTACTS TO ON INC ..,.EAS 
PRESSURE ELEMENT D RANGE _____ MATER IAL ________ , 

TEMP ELEMENT D RANGE TYPE----------

FIL T REG c:::J SUP GAGE c::J:;,uTPUT GAGEW MTG YOKE c:::J C~ARTS. ___ _ 

VALVE MANIFOLD AGCo 3 Vl.(/ .M,;l/\11'~(.~ MtUJ€c_ 1;;, . -
CON0 POTS c:::J ADJ DAMP D INTEGRAL so RT EXT CJ MERCURY • 
INTEGRATOR nTu"' 

0 
sro.-;1-CC-"=--~---C'-/.!.-lb"_S_:_,-___ t._A,../'v-,('.;'---:,... __ A_d_.A_p-==t,r--e,,--.rz_r ___ Y._E_N_T_/....,,0._:& __ ,-1-A,,_i _y__:4_i._V_C_ 

NOTES: , : , . , , • , . , .._ ;•-··---·'----- ;-.~-- ..,; .\ .. ~ ... 

jTAG"IO. 



-
OATASHEET LS 

Stearns-Boger LEVEL SWITCHES PAGE I 

FLOAT-DISPLACER S-1'1 PROJECT c- ::. / J:.: j 

CLIENT dt,f '-QONN ::, L OQU~L.c.lS A$T~CJNAUT1CS C;) ACCOUNT 

PROJECT 10 ,M'/',.'.::> co_ I~:! ):J/ ~ ,.,7 Pf.ANT OATE .c - _ .. = _:,;) t<EI f1 

LOCATION 
{)A,-_ - ~,r CAL/,C.-JPN.'.<\ C.dM ~-..:,~=I f SY I ~S! \-'~o-<;D SY FIEVISIONS 1 C :--:,-"-·sy .·-..J,J r<. C,l!J 3 SY • SY 

""ANUFACTUREFI SOURCE: QUOTE OF 
,.. ,.. 
' 0 

"' "' <ii 
a, <( 

"' ~ ,.. 
z z 

0 
0 Q z SW 
l <ii 

a: <( 

0 :I 

1 TAG NUMBER LS·/010 £.S•/0// i. s- /~11-
..& 
< 2 SERVICE ,C vr. I· K!:8 l, -~MS-'. f)UJ /a 111 s. 7.,,::,,; 
a: 
w 3 tlKN ~~i LYL co,vr, .• (//VI /3~ t.!/L eu,.1r,r:; £),e,1,/ ;,or !.:IL Co,<.,'¼ z 
w 4 1.INE NO./VESSEI. NO. LL ':.vr-1-/t:$6 1,,.x;,,J re, ~ '.:MS-{.-~f'I 0€#' .i>JT tO HM s --7-.l='bl P.l<N ;ob ;.-
0 

s Fl.OW SHEET "',1)9"7 ?,;5";!;, ~-; .:. ') ~ -,; : 7\ ~ ~ \ ..! .; ..:..; , 7oc;,-;:, :_: ~, 
6 TYPE £xT£~.AI.. CA~i:: £)(T5,.2NAi. C.11G: EX 7"£,fy,t A I.. ~-:;~ 

7 MATERIAL Al'.'.""' sr£~, ALL::iV ST5~1 -4"-0Y sr:.:, 
... (8) MFR RATING: PRESS I TEMP 

9 TOP CONN 1.0CATION Tot° 7'171' T0/1 
> 10 STM CONN LOCATION .aorn:,M ,sorroM iJOT0M 
0 
0 11 CONN SIZE Si TYPE /

11 SW ,VIP,&Le /" SW r-sw N//r't.E 
Ill 

12 COOi.iNG FIN y.i;:..s ,/~<; Yes 
13 GAUGE GI.ASS CONN i,./0 A/'1 NO 
14 GAUGE GI.ASS ,vO "') NO 
15 

16 TYPE rL.OA1 .&C<JA T rt.OAT 
... ..& 

(17) I 3 'IJIA .3 '' P/11 .:.ii S's < Q. SIZE MATERIAi. 347 ss 
O en 
..& - (18) ROO: LENGTH I MATERIAL 
"'0 

19 

20 ENCLOSURE N.::"MA 4. }.lcMA d N£MA 4-

-
21 QUANTITY I FORM I /JPl)T I t),;J}_I" I u.oc.;-

J: 
I IZ:; CJ 22 RATING: VOi.TS HZ OR OC /LO V (,o If Z IZO V t;o 1-/l V bCHZ ... 

i (23) AMPS 
en 24 ACTION 

OPEN .I ON 1~ OPEN ,I ON I e OPEN I ON I~ 
25 C~ 1.EVEL OECR .~ 1.EVEI. OECR :;s:1.os~E vE 1. o R 

'~ ;f -- -- --
- --

i~ - - - ... __ -
I 

28 

29 FI.UIO ~0£AJ5A1£. i Si'!;/J,<, CCNO,E,,.1/SAre ~ 5TM ~£./</;Ji 7: f' .sr,,,1 
30 OPER: PRESS, PSIG I TEMP °F d.7J 'f.;;J . /4..fl (,.JO'/!~• Of 3:1,_;•J 

< Jl MAX: PRESS. PSIG I TEMP °F S"f..i" 9Go' 17 7J
0 

/0/C ;.: I J 7. /0/) # ... 32 SP GR (§l 60°t= I @I O.T. • UPPER < 
0 33 SP GR Iii 60°F I ® 0. T. · 1.0WER 
0 
5 34 LEVEL REQ'O FOR ACTUATION 
..& 

35 ACTUATES L..//-/~// "' t..V-IO/:J .:::.v-1012, 

36 % S01.10S 

37 CORROSIVE OUE TO 

(38) MOOEI. NUMBER MAC#/E7ROl. .t.J:. MS vii 2-'f c/'l 1 1✓:L.-,:;// i..=r .. :_ :~L .. -... . 

O,tl. f=NG,e .t1r:~·o €'?&"Ar_ b/(;K ,v,..,v €1) OR &l<'."--R ~fl.PP. Z!){.I.A 

;VOTES: I. ,5 .,,/~',,.,. Ct.t=/..1 /T-:M ,v~'" v-• IN'OIC-1r.E ,C,4;:! rt: 8E ~N'fr-'~r:reo b'/ ,6 I L-'[:.:t: 



tJ,C,-E. tV:J, _::~-,-- ):o:.~2.17.l" 

OAT A SHEET 15 

Stearns-Roger LEVEL SWITCHES PAGE 2 
FLOAT-DISPLACER S-R PROJECT :-:.. / 700 

CLIENT IACOl)/Jt'/,: .:'. ,'. :JoUGi.AS AS TR CN.AUT!:::..:; e,,;: ACCOUNT 

PROJECT /0 1!1i ..vs;: SO LAP PllOT .::(_4/✓; OATE .:!.-.:.3 -f:J R£VP, 

LOCATION OAGGE7""T =,.1 L/ . .::JPl'-/IA BY ~/YI 

REVISIONS 1r ,• BY 2i1S\!-2:,-~V BY ~CA. J BY 4 BY 

MANUFACTURE Pl SOUF'ICE: QUOTE OF 

1 TAG NUMBER 
-' 

Ls- /:Jl-3 L.5- /OIS 

< 2 SERVICE t ': Ms- 3 • tl£.6' :. "-M «.! · C-:d 
cc 
"" J {)ffe ,oor UL Cc,,. ,-;e c,0,1 r1~·r (.1/C C,,J,<;:'k, 
z 
"" 4 1::1 •E ~•8.JVESSCL NO. G' M5 -J • l[O lltZ<I r ,r -Z:'-Ms- S ~;q !)J:.1/ f: 1 
Cl 

5 FLOW SHEET ~ • ... ·c: .,":~""!: 11~-, ~" •J 4•)-?~,~-r ! ~; '~) 

6 TYPE E.fTc./,f:YM .. c.ACE cXl'E.Vvat., ::,1,GE 

7 MATERIAL AL'-OY ST~£( 41.L:H, srEE c. 

( 8} MFR F'IATING: PRESS I TEMP 

g TOP CONN LOCATION TOI" T?/" 

> 10 BTM CONN LOCATION ,8:;TTOrl'I ,; ·) :"t) ,\A 

0 
0 11 CONN SIZE & TYPE I ,, SW /I" :·. ~~· 
al 

12 COOLING FIN ✓~~ Yt...: 
13 GAUGE GLASS CONN /\10 '·· : 

14 GAUGE GLASS ,A.JO f{'J 

l!i 

16 TYPE r-c..04 T /":.-~·&. r ... -' 
(17) I < Q. SIZE MATERIAL 

0 "' -' - (18) ROO: LENGTH I MATERIAL, ~o 
19 

20 ENCLOSURE N.5MA t!. l~'c /4-! ,f ,L 

-
21 QUANTITY I FORM / iJl'CT I ,Pcr -

l: 
I /,, o V (J 22 RATING: VOL.TS I-IZ OR OC / ;:,:; ✓ 60 Ill Gok-Z ... 

i (23} AMPS 
en 24 ACTION 

OP!:N I ON ~ OPSN I ON .l lNCR OP;~, ON I' !NCR 

25 ,~ LEVEL. 0 CR CLOSE LEVEL. OECR CL.OSE LEVEL. OECF'I 

::::, ... 26 ACTION ON LEVEL INC 

""0 27 OPEF'I MEDIUM I PRESS z -' 
Q. ;: 

28 

29 FLUIO UNIJGf'JSAlc '! ~r,,,,. ecNCe-11s.:.;c .i .-:·"" 

JO OPER: PRESS, PSIG I TEMP °F 14.51 /15; 6.{'o/Q{,o" /.:L.,-; .P,i -.,.J:,/~.{ .. ; ·. 

< 31 MAX: PRESS. PSIO I TEMP °F l77S I'S 1 /I) /I).,;: /i/'J/J-/ /~'/:: ~--
"'" 32 SP GR Iii 60°F I Iii O.T. • UPPER < 
0 33 Sl' GR Iii so°F I @ O.T. · LOWER 
0 
5 34 LEVEL. REO'O FOF'I ACTUATION 

-' J!i ACTUATES ~ LV-/0/.J L ~1-/;t/,S 

36 % SOL.IDS 

37 CORROSIVE cue TO 

(3a) MOOEL NUMBER MSW- ZOfi M5W -:.cj : I~ 

0/J ,ifµG/.J A,.,.,l"t.' ,;:cuA, ,£,4/~i . .' A~,'lt) Ee._,-,. ( 

NOTES: 6'NCM!Ct.£U ITt:M NOS //VCJ/CAr!: tJ.arA 7o ,g£ C,(JMPt .. ::-rEv 8/ 6' / .o C .!:✓.;! 



OATA SHEET .t...5 

Stearns-Boger LEVEL SWITCHES 
. 

PAGE ~ 

F LOAT-O ISP LAC ER S-R PROJECT C-l/?CICJ 

CLJENT McL-0/VN !L' ;)Cc/GLAS d s T",:Zl)NAUTICS cc ACCOUNT 

PROJECT /oMw, 5CI..AI< /'IL Or /-" AN'l"" CATE 
,_ 2..3-?::J Re'/ ,a, 

LOCATION t)AC:CETT, C'A4-/~0,Q/\//,1 BY CAM 

REVISIONS I "') :,.-:..:-\.; BY ,.;, -~. i; ~ IH?-~J BY R :,,r,. J BY 4 BY 

MANUFACTURER SOURCE: QUOTE OF 
,.. 
!::: 0 
N N 

"' = <( 
N !!! ,.. 
z z 

0 
0 
Q z w 

:i "' C: 
<( 

0 
Q 

1 TAG NUMBER .t.S-/01(, ;J L-S-/0/~ 8 
..I 
<( 2 SERVICE ~ -:.µs-2-0& ~~ M.5'-Z -(;Ge a: 
w 3 J11!!81!:11 1;;; 18. /1,:,11 PJ T LJIL ~NTR P£N' ,&'OT J.//.t. C.CJI/_~ z 
w 4 ._111! 1•1D./VESSEL NO. {, ''-M ,. 2 -'1JU? C, ':..1.AS-;-:yC-5 !}~',VP: 1" 0 :J/<N A r 

s FL.OW SHEET _da,<)700..5' / :P,/ t.c ..;t1r-;ca.:.1~ ... ~-,-_: ~-
6 TYPE £,'(~NA/.. CAG,.:- £ :r T.::RN.A .. C.4r:..: 
1 MATERIAL. AUOY STe:'- AlLCV ST=::., ... (8) MFR RATING. PRESS I TEMP 

9 TOP CONN LOCATION ro..e ro,v 
> 10 8TM CONN LOCATION ACT TOM oO,-;--i"cM 
Q 
0 11 CONN size & TY?'E 1" sw· I,, SW 
CII 

12 COOL.ING FIN V,e<:: '/£..f 
13 GAUOE CL.ASS CONN /,10 ,vO 
14 OAUGE GL.ASS /JO ;Vil 

15 

(16) TYPE ;::,a Ar .t:(..OA 7 
I- ..I 

(i 1) I <( ~ SIZE MATERIAL. 
0 <II 
..I -u. Q 18 AOO· L.:NG TH I MATERIAL. 

19 

20 ENCLOSURE N€MA "- NeMA ,a 

- 21 OUANTITY I FORM I .0,lltJT I l)p:;;-
::c 

I CJ 22 RATING: VOL.TS HZ OR OC /Zo v {;,c,1 ,-zo // (4 C 
I-

i (23} AMPS 
<II 

24 ACTION l~ ON 1~ 0~, ON~ OPEN I ON I INCR 
25 LEVEL. OECR CLOSE LEVEL. OECA1 CL.OSEtL.EVEL. CECA 

;:, ,_ -- - ·- - ......... -- ' 
,_ 

wO - - -z ..I - - - -- - I ---~~ 28 

29 FL.UIO CoNO.1!,NSATE ~ s,E.<111, C.OIVOi,-IJ5A,c :'ST.:A,I 

JO OPER: PRESS. PSIG I TEMP °F /4.J/ 5r-}~o• ;4 .. r1 .51..i/9:,,, ~ 

<( 
31 MAX: PRESS. PSIG I TEMP °F 177..I" IC /0: I 7.:-..r I.,,,,, 

I- 32 SP GR (II 60"F I @ O. T. · UPPER <( 
Q JJ SP OR@ 60"F I @O.T. · LOWER g 

34 LEVEL. REO'O FOR ACTUATION :::l 
..I 

JS ACTUATES u. i..V-/O/t;, i.V- /0/C, 
36 % SOL.IOS 

37 CORROSIVE oue TO 

@8) MOOEL. NUMBER AI/SW-2.0f 0/,: INSW- !:JJ C/2 

liNG.e Al"/UO ~l.lAl £-NG/< Al·❖•i.-' e',P::IA(. 

.-vorcs: 1. ,=NC ;,qc.t.£0 tTSM NOS /1\liJICA 7"€ LJ4rA rode CoNf Pc.ers.o ,gy 8/t:,,'LJ,=°/..:, 
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1)0,E. ;£ .:IC£ 7::"C .7.17I 
OATA SHE::-:- L V 

Stea.rns-Boger CONTROL VALVES PAGE 4-
(SPECIAL) S-R PROJECT C - Zl ,7c:; 

CUSTOMER MC{)CNNE!.L OouGUS A ST,,!.CNAt.l11c-: e,, ACCOUNT 

PROJECT /OMWt!- SOC.&!<' 6?/t..OT PC.ANT OATE 4- -/~-~-c i~EV ,- ' ,-,, 
LOC.HION ,OA GG-:T T ::A!.. I ,::'CR/'l l/1, SY C:::Alvf 

REVISIONS IQ ~-) 1-,-; BY ,.~ ·._.; 2 BY __ 3 BY --- 4 SY ---MANUFAC-:"UREi'l SOURCE: QUOTE OF 
...J 1 i~G NUMBER L V- /!J/O L V- /0// I < 
ex 2 SERVICE 4-'~ VT· 1 - ,J::£& 6~14S-6·Ql8 /,IN ffM t», 1..1 
z: 

I/JPN CONr/? JJ)W r'JT L 1/t CtYv'JZCL. 
I 

1..1 3 ;:;,er t.v'- I 

0 4 LINE: SIZE:, NUMBER / 11- 0-R ·IS'- K~ I ' - f)R - 8 -0 !:8 
s TYPE OF SOOY Gi.08.~ Gt. a.a'£ 

6 SOOY SIZE PORT SIZE I,, I 'f'-..A'-\- I,, I -: -' - -
7) GUIDING NO. OF PORTS I I I ' ' 

:::E 8 ENO CONN a, RATING SOC~E7" WIE(.t) 1SC0,II Soclt:ET WE"{,,tl :!,SiJc-t -ex 9 ?IPE SCHEDULE OR BORE { 7. J SC#-fo- scff fo 
I-

10 SOOY MATERIAL CR-MC 1 '/ W'C'i c.e-Mot.y W~i -a 
>- (11) PACKING MATERIAL 
Q . - - --- -- - I I 0 - - - - - -
= I 3 SONNET TYPE ( ,I// r:1.,t~ J 'er'.'-\~:, ~')~ -;:-:. 

1 4 TRIM FORM 1JillCX O/Je,v'1A/C J/J/C,/(' tJPeJitNG 

(1 s) TRIM MATEr!IAL '~ P. ·::. ~ .. E rJ E ~ - -
16 Tl GHT SHUTOFF REOO C~-4S5 IV C~.A55 JV 
17 TYPE OF ACTIJATOR t) t A~JI~ ~ GN\ ,UAPf/RAGM 

(18) MODEL NO. a, SIZE 

01: 19 CLOSE AT I OPEN AT }O c.,_,~ I ,: ..:·:,.' ~l 'J. ~ 'O';,\t.., J ~ .. ~s. ', :\ 
0 (20) PUSH DOWN TOI FLOW ACTION TO I I I-
• 21 FAIL POS I Tl ON OP£J,I o ;:,e,.,,,, 
~ 
I- 22 HANOWHEEL & LOCATION y£S ~ TOI" VJ:5 = ,~/J ,;.,) 

• 23 AIR SUPPLY PRES SU RE CA/CM, I fc ~ /:JQ P:.16 J/0 ~ /<J!J ;-'.S /(; 

24- TRAVEL INDICATOR •;;:.:: VeS 

·- -· -- -- -
I- 26 FILTER REG I GAUGES I SYPASS YcS Y6S - VES y =~ ---- - _, - . -en - - -
0 
c.. 00 " --- - ~ .-,1 ... - . 

-- -- -· - - I I -- I -,._' .... . " -- ---- ·-- --
I- -- ·- I I - - '-~ I -- , -0 -- I - - - - -- -- I I ...J -- ---· _, -- ·- ---c.. -

(34) TOT~L Vll.Lve: WEIGH, 
Cl) 35 SOLENOID j 5) sov-1010 I 50'1·/0II I en 
I.U 36 LIMIT SW I TCHESI ;4) ::s-10/oA ,l.:.s -1010B :S-101/A f~-1011~ 

~ 37 
38 FLUID [ 1) ONCG--,,~,.!Te 4 5T-:AM C,<JA/ClEJoiSAT: t ST:t-N 

39 FLOW MAX OES MIN : :.:.'J ~.::iv 3~ -~, ~-; ..l'; s, :-; I 
40 TEMP OF MAX DES MIN /0(0' 9£-o -. 1~11; /._;,; 

j:::!: 41 Cl PRESS MAX DES MIN 

< 42 INLET PRESS .MAX DES MIN .9J- 170 I'"':· J'775 .::: J 
Q 

Q 
43 MAXIMUM SHUTOFF C)P S"9 ,s- P-,, \J)") s- ,J-;.,; 

- a4 CAL, CV MAX DES MIN 3 
i.. '.15) VALVE CV MAX DES MIN 

46 VALVE VEL. MAX DES MIN 
47 PERCENT FLASH I PERCENT SOLIDS 0 /1VcG~1G19t..; 0 IM!GLIG/,;,'' ,:-

(48) MODEL ,'!UMBER 

NOTES: ( 1) Ft.OW UNITS: L10u10 :·o~/11.,.. SHAM GAS 

(_z.) Pl"~ M.i.Te-'/J,1(.; 21/41/- c;rc:Mt, I o/o M,?~Y Sf!!:L A57•"1 .A - ~ <: :,"_ PU. 
?, ) £NC1xc.:.e.;; /r;:M NOS, / N ,0/c.J. T ~ vATA TO 8,: CLJM1<.1"t-= ~€.t_i ,eye10~~ 
·4.) t.lNl/1~ ~il//7'"C/.I 5',t/;li,{. ;$'~ M IC/.::'CS WI re# /C,'( -4:;;" 0~ .:N~4- ,Jr/3.P, E~. ~,..,,.,,,u . .,; 

Sf/Al.(. Sc St.11,";/ .;-.. :· "'"°/.! 10'111/G -~;"/(ft,'€ 1£/4:--AtN"" T/CAJ S c,;= ;r¥ /Z, A W'G ,,,:1 :t,,t;' W,;.,f I,</;:' 
.,-_; ~e,,=:1.: ro 6/A~ SJ-J::e:r sell hi!:?£ I P:ut MC.ft!= Oe/'7'.lf.$, 

TAG ,'IQ. 
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I 
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0 

00 
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J,v, t, II 4-JI,700217 I 
DATA SHEET t...V 

Stearns-Boger CONTROL VALVES ?AGE -6 
(SPECIAL) S-R PROJECT C,-~17~.: 

CUSTOMER ,1,lcOON'N' c '-L .,?O(IG,AS AST,ZONAUr1cs Co ACCOUNT 
PROJECT /Cl MW!! sot.AR Pit.OT ~LANI :)ATE 4-/0-;,:, .::'.=/ h 
LOCATION i;)AG,:;;£ rr CA,1.:-c,,;,N'/LI 9Y CA"-" 

REVISIONS 10 :. . : .• -~. ; 3Y ~ 2 9Y __ 3 SY --- 4 BY ---MANUFACTURER SOURCE: cuon: OF 
....I 1 TAG NUMBER LV- IOIZ t!. v- /0/3 -< 
a::: 2 SERVICE llo ~,w S -7-.C.:A MAISTM buM,O ~ ''-l,,/S- }-CE(? L w 
::z: 3 ,:J,Q,v' poT I. YL C,:N,,;r:~ ~,e,,; ,():-.. Lit[. Cot;,~=; UJ 
(:, 4 LINE: SIZE, NUMBER I"- £71< - II· i=t:,tf, I" -tJ/.Z-/7 - ~e,? I 

s TYPE OF SOOY Gt.oes GI..C4~ 
6 SOOY SIZE PORT SIZE /'' -;'. ,\I_._ I II :: ' --

(7) GUIDING NO, OF PORTS 
::z: a ENO CONN a. RATING SOC,,:.t: ,rwt· _,:,; f"::.:Y ::CC.UT We~ :.._.:Z,y_"'-;f -a: 9 P1PE SCHEDULE OR BORE i::c:.1 , -~ .., t z. I s=-1-1 jO 

, 
~) ' I-

~ 
(1 a) SOOY MATER I AL c£-MtJL.Y w-01 c,e-MiJL.'/ H ._;_! 

>- (11) PACKING MATERIAL 
Q 1.- -.-. ,... ·-- -- ,.-
0 
m 1 3 BONNET TYPE ff.II IEM~! 'SOLO:: E 9 ~--· - =- ... •..;'-,,,- - ,. 

1 4 TRIM FORM @VICK O~NIN,::; tJvlC/< C/.£N'1/<IG 
(1 s) TRIM MATER I AL ~p...~ ~:: ~J~': ·.:. ~j~_-:, i j ~· ::: 

16 T1QH SHUTOFF RECD C~A5 5 IV CL.ASS /;/ 

17 TYPE OF ACTUATOR ,CJIAPHR.AG ,'\II fl,'~ l"'fi /<.A C,0 

(18) MODEL NO. a, SIZE 
19 CLOSE AT I OPEN AT --::.. ,"'I oc:., .. "J:-: . :: . ?I:: • ., - ; ~: ' ~ a:: -..... .,, ·. · . .::,. .. ' , " -0 (zo) PUSH 0OWN TOI FLOW ACTION TO I-

-c 21 FAIL POS I Tl ON o.PEN 7.&1:N :::, 
I- 22 HAN0WHE:EL a. LOCATION Y£.s I TOI" YU 7 T0;-1 <-' 
-< 23 AIR SUPPl.Y PRESSURE NOM} .'?o~ 100 .as1c, ;o ~ ;oo .,t:'S/G 

24 TF!AVEL INDICATOR '/e.s Y<=-S -~~ __ . ._._ ··-. 

f 26 FILTER REG I GAUGES I BYPASS ye:s YeS - YeS y_J: , ---- ...... ,_ ,. .-.. -- - - -:e -- --- -- ~· ... -- .. ·-
-- -· .. - --- . ·-- -- ·---- --- --· ·-- ·-

I-- '" - - -· - ·-- - ·- . - ' 
0 -- - - ·-· - __ ,.._ - --....I ---· -· - -- -- --0.. _, . -

(34) T0iAL VALVE. WSG;..T 
en JS SOLEIII0 IO I r .-I sov-101z. (.r) SoV-/0/-3 (5/ '.:JI en 

{A.) "'z.S-/012.8 UJ 36 LIMIT SWI TCHESI zs-10/ZA ~S-/Ol3A ::- /tll~ E 8 37 -< 
38 FLUID {I) ~Wl),:N~A, Tc '? Si5AM ca,<IJ'eNS\7: f" -:;--=--~,.,,, 
39 FLOW MAX oe:s MIN ',o,) :~-;o ?..?~ :-; ~ ') ~ ~:...:.:; - --.. 
40 TEMP OF MAX DES MIN /0/() ~t;<'; /o/iJ't> ql:Jc;; 

~ 
41 6 PRESS MAX oe:s MIN 
42 INLET PRESS MAX DES MIN q9 fr;' I 7.JJ' If, /~",IA-

Q 

Q 43 MAXIMUM SHUTOFF 6P 110 ~s.·, \!? < r~.=. I . -:::, (4.1) CAL. C'I MAX DES MIN 
....I 

(45) VALVE CV MAX DES MIN u,. 

46 VALVE VEL. MAX oEs MIN 
47 PERCENT i'LASH I PERCENT SOL I OS 0 NcGL/G/p/,1; 0 ,~,C~LJG//2!__, 

(48) MODEL NUMBER 

NOTES: ( l l i"t.ow UN I TS: Lrou10 \'e.j/\,·. STEAM GAS 

(z. l PIJ:ll: MA~JAL' l
1'4,i C' "M • ½:~ !AC!..! 51:!:.:.._ ASTM ..I iJ: GtlA,).:£ J)II I •,1 ,,..._., t:. 

'3) 1:1vc1,qc:.ea IT£M N~S- INOICAT~ ~An1 ro .BE C::,v1,r..;t.,£T.=I.) 8Y f3/.C,C£.K 
,,4) ,✓ ,.,,,r ~WliCH S°,',IA,:.;, 6£ ,w1c.ec-; ,v'✓ .~c ;.f ;c,;( -4~ c/4! ;NC-/<! A,~JJ'-'· .,;1..,-. iE,-·,,.,,, ,,,_. 111.,s $' ,.;,'.d :.,(, 

.;£ :,,:.;; /'ABt.£' ,&C/,i ;ilA/C- -;-cNGt,,,:q 1r-(l./'/IIN,J, 7"1CNS d.& ;'IC'. IZ .A WG° ,::1,=u;J W/A.'./N.G 
(5) /ir..:-,z ro PA~ ~.'le1=·r ::cv PA(!;c ,. ,:0.12 Mt:,..!,f P,Er"Alt.S, /, '., 
((,,},PIPE M.ATek.:/!t_ · ~0 ,I Cf/L·:/.(f:- I y. ;:..: ;·,. v sr.=,-· < A;,-,.,,,, ,/ ; _~.;- G,"fl :.. ;, TAG NO. 



-
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NO _.,.. 

"' -c 
--< 
No,, 
r---

1 
:z:z 

0 

OQ 
:Z"-' 

"' %-< a:m 
0 ... 

/JO £ u A-"'lT?r,'.·~.?/7 T L,,/ I ti .,, ~ ~._.., - !.,,' __,, ..,_ I -

DATA SHE:'.T 

Stearns-Roger CONTROL VALVES 
(SPECIAL) 

?AGE _____ _;:o;._ ____ _ 

S . R PROJECT ___ ~_,_;::.;.1..:.· 7..;0;;..;:;:J __ _ 

CL!STOMER McOONNElt. O,:JUGIC.AS ,4S7:'20NA U TIC::: Ct:- ACCOUNT 

PROJECT /0 MW., ~OL::fj/< /JI{. o T ~(_~,v'7 ::lATE ./ - //-Pc ,.2Ev /J1 

LOCATION ~AGGIE TT =A t,.;_;!OR,,'/IA 3Y CAM 
REVISIONS 10 I-! I .. ~ ; BY ~2 SY __ 3 BY 4 9Y ------MANUFACTURER SOURCE: QUOTE OF 

_,J 1 TAG NUMBER L V- IO!S LV- /0/6 < 
c:::: 2 SERVICE 2 '~MS-&-CE.! NAJ Sli'tf C:, :,IAS 2-0~ M# STM w 
:z 3 :t'5S/./Tx. /JRJ,I ,tfJT LVL G,,vT,I' OllN PJT £.Yt. ~A.J r,,e w 
c:, 4 LINE: SIZE. ,NUMBER / '

1
- OR.-10- 6J .E..8 I'!.. IJR-/2 · t?i!.4' 

5 TYPE OF SOOY GL0-6£ Ct.08.'=° 
6 SOOY SIZE PORT SIZE ; 11 i= ,,\ \_ ,_ 1· -- , . -

( 7) GUIDING NO. OF PORTS 
% a ENO CONN a, RATING 50QCETW€£.0 2s-oo-t1 :JCCl<E 7' W €' :..L.} ~Oo -ci::: 9 PIPE SCHEDULE OR SORE SCI-I. Ro ( 3) sell i() (3 I-

(1 o) SOOY MATERIAL C/l-MOL.)' wcq C..?-MCI_ Y wcq--e 

> (11) PACKING MATERIAL 
Q --
0 - --· -· - -
= 13 SONNET TYPE ·,.;. ~ --= :"'..-\: -;;.:--,_\~ 'J ::: ;-·_-:-; ":) 

14 TRIM FORM r;u1c,:: OPe/'-IIMG tJIIIC/!:' tJP,£,-v,l'IC 

(1 5) TRIM MATE:llAL //Al-!P£1✓eO HA/W!ft_,6,::.,· 

16 Tl GH T SHUTOFF REOO YES, Cl.<!SS IV 'I~. C"-A.SS .1v 
17 TYPE OF ACTUATOR 1)/A.ll,V.k?AGM t)I ,4 ,v#;<'A~,,.,, 

(18} MODEL NO. a, SIZE 
.. 

:, .• j, '; 

I 9 CLOSE AT I OPEN AT ; a cc; ,c, --'"' ,;--,,,. .L --- ·'· 
. .. ,• 

c:::: , . ' - . ' 0 (20) PUSH DOWN TOI FLOW ACTION TO I-
-< 21 FAIL POS I Tl ON OP!E,N C~~N ::, 
I- 22 HANOWHEEL a, LOCATION Ye.S I 7':Jl' Y£.S I T:J/-' (.) 

-< 23 AIR SUPPLY PRESSURE go~ /00 PSI<:. Ii) ......... /CO ?YG 
24 TRAVEL INDICATOR v~s YeS 
~- --- - -

I• -- ·----
1-f- 26 FILTER REG I GAUGES I SY PASS Y£.5 Y£.S - YES Y£S -
~ -- ..•. - - --cc - - - -
~ -- - -- - - -. --- --- - .. ,..._, ... -

- --- -- --

l 
--- -- , .. uu ,u I ·-. -- - -· - ··---- ---· - - --- ----

('.34) T-OTA,L VAt.'I!: WEIG;.IT 

en 35 SOLENOID I l.SJ SCV-t0/5 sov-I016 
er., 

(la) w 36 LIMIT SWI TCHESj i.S•IOIS A~ ~S-/ 0/ 5"_; Z.S·/OIG A •i;E.S-IC/6 --3 
~ 37 

38 FLU I 0 (I) CON/JEtVSAiE ~ ;.rC"M C0N0£N.$A 7.::'. ~ .:..r~,4.,-.A 
39 FLOW MAX DES MIN -~ 72 52~.J 5'E~;- 1-. -- -. , .:. .., .. 
40 TEMP OF MAX DES MIN /010 1 9~ov /0/0 9~c:) 

s 41 6 PRESS MAX DES MIN 
42 INLET PRESS MAX DES MIN ,175 ) .l, so /77F 14,.r; 

Q 
6P Q 

43 MAXIMUM SHUTOFF 117~ -· lr:.S: ;::..~ 

<44) CAL. CV MAX DES MIN i 

~ (45) VALVE CV MAX DES MIN 

46 VALVE VEL._ MAX DES MIN 

4! PERCENT FLASH I PERCENT SOL I OS ::) \ N&t.1c;1/3t_f" 0 /.1~-GLIG/,r..- 0 

(48) MODEL ,'!UMBER 

NOTES: ( 1) Fl.OW UNITS: LIQUID t.,gs/ flR 5 TEAM GAS 

(.zl 

}) PIPE MATE~/,\L.: -¼ ,;. Cl-4t~.; 1'-A?" - I~~ .',\CL'/ 45;:;_:,~ ;...\~ -.-..,, A335 ~ it.0£ .,zz 
-'- ~ Q 

i4) £1/C/ /<C4 SC) /7",::M NC5. IN£J1CAT,: tlAT.A n, ,SG =1~Pt..erco $'I ,6/.0,0=,e 
'S) .a.£r0< TO OATZI. SI-I££, .SO V ;"AG(: .:o"!. MC,«'.c~ !?~'°Alt. 5 
'rr., J £./Mir SVYt7"CH =""''- 8€ MIC.et}'SWITC'H ICX'-4; -=,,rz ~,vC.;:;AP,PJ:1 cC- ,J- N 

. r?: 1'MIIVA/.::; 5,.,.:,:,1. /5£ swr.1_,..u :c~ ,,:uNC-T':J#Gi:,'~ ~X:M(/1,.Arl/7,<_,;., ,:;i:- ,i(/,2A/,t<; ,Ct£LD-w, ~G 'o . 

I 

I 
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Stearns-Boger CONTROL VALVES 
(SPECIAL) 

a o.~. II 4uI 7cc217.: 

DATA SHEET ----'=/~V___; _____ _ 

PAGE 7 
S .. R P qo.; E CT __ C_-....;;;;Z_l_7_~_, __ ..: ___ _ 

CUSTOMER /Ac OCl.l;'I::,:: OOUGL.A~ As;-~::NAt../7'/CS ACCOUNT 

PROJECT l!J h1Wi:'. SC~R. PIL:Jr P:.~N~ -----'--'-"..;.;..=-....;;:;..;..;=..:...-'-;.=;;..;...___..;--=~..:..;.--------

----,----,,--,--....---,--~ 
oATE _____ .::.._1_-_z ___ .A ___ "~/-~_ZE._~~Y--,"-' 

LOCATION 1)AGG.£i""'T CAl.l,=-/Jt2NJ;'\ BY ______ C_..l_~_✓-_: -----
REVISIONS 10 -~; ,: SY ~ z& \O•t7-';i) 9y ~ 3 _____ BY_ 4 SY 
MANUFACTURER SOURCE: OUOTE OF 

TAG NUMBER LV- IZC.3 LV-1702. 
2 SERVICE 

3 

4 LINE: SIZE. NUMBER Z M. ow· s- 8-SA 
5 TYPE OF SOOY 

( 6) SOOY SIZE PORT SIZE 
( 7) GUIDING NO. OF PORTS 

8 ENO CONN a, RATING 

9 PIPE SCHEDULE OR BORE 
I 0 SOOY MATER I AL 

(1 I) PACKING MATERIAL 
.. ·-- .... ~ --- -- ,_ 
·- - .. -

13 aONNET TYPE 
1 4 TRIM FORM LI '·i;:.. ,-:._ 

(1 s) TRIM MATERIAL 
16 Tl GHT SHUTOFF REOD 
17 TYPE OF ACTUATOR 

t18) MODEL NO. 8c SIZE 

a:: 19 CLOSE AT I OPEN AT 
0 
I- PUSH DOWN rol FLOW ACT I ON TO 
-c 
:) 21 FAIL POSITION C.LOSEO A\ 
I-
(.) 22 HANOWHEEL & LOCATION VcS ,,, TO," YES t: 101"' 
-c 23 Al R 'SUPPLY PRESSURE NONI-

24 TRAVEL INDICATOR YES y.=,-
-- ··-- ---

I- 26 FILTER REGI GAUGES I 3"''•• ·r:..:. ---Cl) 
"" ,..., ..I - -

0 
Q,. ...... ,.., --··- ,. ,.,, 

... ,.. --· - ··----
I-
0 

- ·-· ·- - - --··-
I ·- - . 

....I -- - - ·-· -
' ' -- t ---Q,. 

ct5 
Cl) 

35 SOLENOID I (5) SOV-1203 
L.IJ 

8 
< 

.. 
37 

- .. -' ... --- - .. ~~1 

38 FLU 10 (I) J)£1'vfl/olt:RA LI U.O wr;z ,2.AW WT-< 
39 FLOW MAX DES MIN r..) 5-J (? //JOO /0() 0 --
40 TEMP OF MAX DES MIN 1-,0 f,;-, /:J. Y·}.- [O, ?,: 
41 6 PRESS MAX DES MIN & s-,; ,:;~ fl.,; ;p.7.,- /dd,o,; /J~ 
42 INLET P~ESS ~1AX DES MIN (,· I) 60 6 : I .J-:[.2.J /J:f.iJ. /"' , . 
43 "1AXIMUM SHUTOFF C.P 90 /'5 I 250 ,P51 

CAL. CV MAX DES MIN 7,4-.[' f3-3l 
(45) '/AL'IE CV MAX DES MIN . 
46 'IALVE VEL. MAX DES MIN 

47 PERCENT FLASH j PERCENT SOLIDS a 
(48) MODEL NUMBER 

NOTES: (1) FLOW UNITS: LIQUIO __ C_~----
(_2.) PIP€ MATC::,Z/,1U.: .4.STM AJ/2 'TP304 Ai.17"0N1AT1<:,,:.1., Y w£'(.£)5.C, ST3./A/,£SS ST.S.:L. ,P1~. 

(3) P;,aG NIATc.J.!/A '-: S.:4.Mt.e,s~ CA/.<./3(,,°';V .$/Gel. ASr,1,,t A..r3 0-'<, A.ST# A/C(,, r:d ~ 

(4.) ~C'-/i~.E.v I T.:M NC.5 IN'4/lc.,Jr,G OAi"A m 61!: ~,v,µt,£,C-,:t) BY BICOG"R 

-S) fle:J:,:",'<' ro OArA SHEE"T ~ ,PAG.l! .l...!..l.1 =? fl- sov ~;";"C.1·.;, 

TAG NO, 
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Stearns-Boger 
CLIENT 11\ " 7:; .-),.· ' -
PROJECT ; \\ '-,\) 

\ ,1...\ -

CONTROL VALVES 
(SPECIAL) 

~ c: ~-: t;,!.·_,-, :;, ·• . 

OATASHEET_~l:,....:.'t_' _____ _ 

PAGE 8 
,, - - --:-.- ... 

S-R PROJECT _·.;:-_..:.._·_,·.:;_,:..,;._ __ _ 

ACCOUNT------------
,• 

OATE _ _;._•_.;,_ ....... ~J-------
8Y.....;..;..~'--'~-~~-----------

REVISIONS 1 0 ·- •. r ~ ·sv ___ _ 2 ____ SY ___ _ 3 ____ sv ___ _ 4 ____ sy ____ _ 

MANUFACTUREll SCURCI:: QUOTE OF 

~ 1 TAGNUMBER_ .&- LY-l 
ffi 2 SEF1v1cE Ctfe?5;.:,,,.1:,< .:J., 1 

~ Z 3 r!J ,41,/Y: ;3~1:.. E ~ 
-a~ ~ 4 1.INE, sIzE.NuMBER .:.::.:~- 3 -::,.i",r~ ·\H 

"' 1----+---1---------------------------------------.i-:::,:::..:;,...:...:~,....;..;.......:..:..;.+-------------------------+------------------1 << 5 TYPEOFBOOY G:_;-...:: 
N :!? 6 SOOY SIZE I l'ORT SIZE ~z 
Z O (J) GUIOING I NO. OF l'ORTS 

g ~ S ENO CONN & RATING 

:::i! ~ ~ 9 Pll'E SCHEOUI.E OR SORE a: Ill a: 
0 I- 10 aoov MATERIAi. 
II. ail 

> () l"ACKING MATERIAi. 
Q 
0 12 . ·'" 
Ill 

13 BONNET TYPE 

14 TRIM FORM 

15) TRIM MATEFIIAI. 

16 TIGHT SHUTOFF REQO 

17 TYPE OF ACTUATOR 

18) MOOEL NO & SIZE 

19 c1.osE AT OPEN AT a: 
0 
I- 201 l"USH OOWN TO Fi.OW ACTION TO 

~ 
1-
(J 
<( 

l
o 
...J 

a: 

r.d 
"' II.I 
(J 
(,l 
c( 

21 F Al I. POSITION 

22 HANOWHEEI. & LOCATION 

2J AIR SUPPLY PRESSURE 

24 TRAVEL INOICATOR 

- -
26 FIL TEA REG I GAUGES I - ·- --

,... --- - - -

I 
T 

35 SOLENOIO j ( J) 
w~ ._,,.., - •- I - :: : ~ 

J7 

JS 

39 

\ ,. 

;;•Y·/ • I 

40 TEMP°F MAX oes MIN ~~~~, ?::-.': 
41 

c( 
l
e( 
Q 
Q 

42 

6PRESS MAX oes MIN ~~;,-, .. ~,)~, .. 
--~--l----1--4-==~...:.:..;:_1---+---+--+--..;....+---+---+----i 

INLET !"RESS MAX OES MIN 1-:'J,,,.,,~ l?.1,;~, 1~7,<;, ... 

5 
...J ... 

4J MAXl/"UM SHUTOFF/..! P I 10 ps, 
CAL. CV MAX OES MIN 

{45) VALVE CV MAX oEs MIN 

46 VALVE VEL. MAX oes MIN 

47 PEFICENT FLASH I PERCENT SOI.IOS 

(48) MOOEL NUMBER 

NOTES: (1) Fi.OW UNITS: I.IQUIO lb .. / \, ~ STEAM _______ _ GAS----------------
::·_ - -. - ' 

• -· • -••'"• • ••--••-- ---••-•-- •••••-••• ,Oo •• "•--... •.---•-•-A---•------•-•-••--••• -,·, .. ~ ·•••• J 



-

... ... 
:: 
~ ~ 
!• 
II: < 
• !!! 
:!z 
':-0 
Z 0 

• Ill 

i ~ 
:I • 
II: 
0 ... 

CATA SI-IEET PI 
Stearns-Boaer PRESSURE GAUGES PAGE I 

b C-Z/70~ S-R PROJECT 

CLIENT ;1,/c~NN'EL.:.. ,OOOGL:AS A:5Tl20NA UT/CS Co ACCOUNT 

PROJECT IOMWP SOLAR PIL..OT P~,,d.NT" CATE ¢-~o-jo )(i:/ .~/ 

LOCATION fJAGGeTr. CAL..l,CCRl'I/A BY CAM 

REVISIONS '"' 1'. 'a,,.;.,,-
BY ,..;~c 

2 BY 3 BY 4 BY 

MANUFACTURER SOURCE: QUOT!! OF 

GENERAL. EL.EMENT 

1 TYPE: • 01 .. ECT ROG O 3 • 15-#RECEIVER 10 PRESS EL.EMENT: II B0UNJ0N QHLLOWS 

OTI-IER OTI-IER 

2 MTG: 0 SU .. FAC½ 11. 1.0C.t.L 0 FLUSH 11 El.EM MTI.: 11 B,.ONZE OsneL ss 

3 OIAI.: DIAMETER ,4_ I .Z COLOR d,_C-k..,!;,. OTI-IER 

4 CASl!!: Oc.-srrRON • ALUMINUM fl ,.HENOI. 12 SOCK MTI.: a·aR.ASS 0ST"EEL SlS 

OTHER OTI-IER 

5 RING: • SCPIEWED • HINGED 0 SLJ" 13 CONN: NPT • 1/4" • ,rr· OTHER __ 

OsNA,. 0TI-IER • BOTTOM 0 B.t.CK 

8 BLOW-OUT: Q NONIE CJ BACK llo,sc 14 MOVEMENT: 0 BRONZE !lss 0 NYLON 

OTHER OTI-IER 

l I IQ &ill gQ .. ¥4iilliAUII g .......... 15 ZERO AOJUSTMENT 't.. c:.s 
OTHER 111 ACCURACY: 011 .. ,. .,12% 

a WINOOW, • GL.t.SS 0"1.ASTIC • ,,. • 2'I, 

OTI-IER S#A TTEB.e1<-~C,: 

(9) MOOEI. NUMBER 

,.EV TAG NO NO N;CT FINHaE OP"11H s&RVICI ACCDmllllES 
AEQD NO NIG NIG ,~-•-

I 
3.r/15/C Pl/.; {tlcM1,v£.li!At.1ZE.P wr,;e. ,V<.SAT/0 JI./ 

,;)J•/?.i)/ tJ-/00 ¢'C,or 772Al'J$~.:4 /IP} t) /SC# ,.c)/c.~ ~ PAMl°E/<I ,1:;e 

NOTES: /, ,=NCl~Ct.£0 1raM 1-/0$". /NtJICAT.E PArA Tl) 8.E Co1'-.h~<. .e TC:0 .8 Y POC£K. 

' 
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/,OJ- J./6. 4,J.l 7 .. •o Z/ 7 T 

Stearns-Roger 
CATA SHEET ?,f 

PRESSURE GAUGES PAGE z. 
S-R PROJECT C - Z/ 7:J::-

Cl.JENT b'fcOONl'✓ELt.. ,OouGL.AS ;/ST,<ONAUT/C S C:? ACCOUNT 

PROJECT /0 M..-Ve SCLA/i? P/!..:JT et:.A,VT CATE 5-zo -?? ,iUV /'J 
I.OCATlON '7A·~C€TT C.ALI ,Cc:1.R/V/A BY 

a_,.,,,. 

REVISIONS , _:; ;.- ;-•~, av ?~t'~ 2 BY 3 BY 4 BY 

MANUFACTURER SOURCE: QUOTE OF 

GENERAL ELEMENT 

1 TYPE: • 01,.ECT l'IOG O 3 · 1s#RECEIVEl'I 10 PRESS ELEMENT:. BOUNJON 0 BELLOWS 

OTHER OTHER 

2 MTG: 0 SUAFAC:E II LOCAL 0 FLUSH ,, ELSM MTL: • B .. ONZE Ill STEEL ss 

3 
~ .. SL.ACX ·oTHER OIAL: DIAMETER ,4.~ COLOR 

4 CASE: Oc.u-r 1AoH • ALUMINUM II PHENOL 12 SOCK MTL: • ·aAASS • STIEL ss 
OTHER OTHER 

5 RING: • SCREWED • HINGED 0 SLIP 13 CONN: NPT • 1/'6" • ,rr· OTHER __ 

OsNAP OTHER • BOTTOM QB.t.Cx 

6 BLOW-OUT: 0 NONE OucK ll01sc 14 MOVEMENT: 0 Bl!ONZE ass 0 NYLON 

OTHER OTHER 

:;r e1a.,;1 t=. E3ac,c1"'"E B !UCll:ONE 15 ZERO AOJUSTMENT tf5 
OTHER 16 ACCURACY: 0114'11, • 1/2" 

B WINDOW: • GLASS 0Pt.ASTI~ 
OTHER s;l~ri",=,4:_/.eoo;-

o,.,. 021' 

c;; MODEL NUMBER . 

""' TAG NO NO N:t:r RANG& OP 1"1'1ES SERVICE ACCDm,.IES NOTO 
flalD NO NIG NK1 

.?I- /10.? 
r'..' I..SA~• ;,../ 

/ o- 5tJoo 2054 rW .PR£Ss ,,1/"T6(:' / ST 0,-~r.,.;' ·;.'_ 
;u T ;,,E,,,.1;-££ P/<..:SS 

NOT!ES: 
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CATA SHEET ?I 

Stearns-Boger PRESSURE GAUGES 
·'l. 

PAGc 
.., 

N\~ \JQ1-)t1~ 1_,_ 

.~ S-R PROJECT e. 2po:.:; 
CLIENT 

'CJ r'.' \ /" ' ,, ~ ~ <..\t ·" ~ ' •"\: ,~. \ ~ ~ t_Q .,-··,. '-.'.l ,_ t'. ~ ..... 1·- ._;, ._; .,_. ✓, :i ACCOUNT 

PROJECT SO!:,A,'< :H.I!;. CATE (-\~-3~ 
LOCATION Q 'A~~ i TT, ~A BY 'R=A 
REVISIONS 10 

,.,,.:<.- ,., '..: ~ /-. 
2 BY 3 BY 4 BY · BY' · 

? 

MANUFACTURER SOUFICE: QUOTE OF 

GENERAL. EL.EMENT 

1 TYPE: 11 DtAECT 1110G Q 3 - 1!5#FIECEIVER 10 PFIESS EL.EMENT ii B0UAO0N Q BELLOWS 

OTHER OTHER 

2 MTG: 0 SURFACE 
1 IILOCAI. ~ FLUSH 11 EL.EM MTL: • Bfll0NZ1i QSTHL ss 

3 CIAL.: CIAMETER ~ '/'l • COL0fll B'- u,<. . OTHER 

4 CASE: QCASTIAON • ALUMINUM ii l"HEN0I. 12 SOCK MTL.: •. IIAASS OsTEEL ss 
OTHER OTHER 

5 RING: Ill sc,uweD • HINGED Q SLIP' 13 CONN: NPT 01/4" g,12" OTHER __ 

QsNM' OTHER • aoTTOM QucK 

6 BLOW-OUT: Q NONE Oa...cK ilDtsc 14 MOVEMENT: Q BRONZE II ss • NYLON 

OTHER OTHER 

' -18.1-11=. 8 9t I el! .. U~I! 53 lll1dlaliilllli 1!5 ZERO ADJUSTMENT ~ .. 2 
OTHER 16 ACCURACY: • ,,.,, •,~ 

8 WINDOW: • GL..ASS 01"1..ASTIC • ,,. o~ 
~ OTHER 5)10.TT~.<,\' goo/:" 

MODEL. NUMBER 

~EV TAG NO 
NO N:.t:r RAHGE OP l'ilES ARVICE ACCumlllES 

REQD NO l'SaG l'SaG 
,~..-,-

PI 55" 1 0 _7,,,; 485 TS~ F ESv'N,Orl":.~ P1,1. \. i ~ ~ , ; ,~ 

r, I ~ .:_ ·,; F>, ¢_ '.; : ;, ~-: ;~!). ;~.,; '.),',M~;.f-iH. 

NOTES: I !"" ~~c.. \ ... - ,.. • = \ \r,..:_.i_,,:""' \"\"EI\I'. :\\CS • l :\lD \(..P.'7 = Dll.TP. ,o ~~ C.. 0 MPLE'T=-:i ~'( ~l'J"lE~. 
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CATA SHEET I, .l.,. 

Stearns-Boger PRESSURE GAUGES PAGE -:.1 
:.l7C.;, ,. S-A PROJECT 

CLIENT ~ ~\)'~"'Ii f.b, Q •J •.U:, I a>., ':, f:l s,.:_,.:>Nl'-•X71;:.~ Lo ACCOUNT 

PROJECT 50i_PIK. :; ,\J : 0ATE B-15-SC 
LOCATION DA"G""-~ C.A '3Y 1'\ Si'.:l I.;> i: \ . : 

REVISIONS 10 ?·15-g.; SY de.A 2 BY 3 SY • BY 

MANUFACTURER SOURCE: QUOTE OF 

GENERAL. EI.EMENT 

1 TYPE: • DIRECT ROG O 3 · 1s#RECEIVEA 10 PRESS EL.EM ENT:. SOUFWlON QHL.L.OWS 

OTHER OTHER 

2 MTG: 0 SUl'IFAC& • L.OCAL. D FL.USH 11 EL.SM MTL.: • lll'IONZlE OsTHL. ss 
J 0IAL.: 0IAMETER ~ '/t 

11 

COL.OR SLei C,.'t(.. OTHER 

4 CASE: • CAST IRON 0ALUMIIIIUM • l'HENOL 12 SOCK MTL.: • ·u1ASS QSTEEL ss 
OTHEFI 0THEFI 

s RING: • SCl'll!WEO • HINGEO • SLll' 13 CONN: NPT • 1/,&" • 11-r· OTHER--

0SNAI' OTHER • BOTTOM OucK 

8 Bl.OW-OUT: • NONE • BACK • o,sc 14 MOVEMENT: D Bl'IONZE !lss • NYLON 

OTHER OTHER 

- - - ,..., ...... 
ZERO ADJUSTMENT 'Y:S :.....1-- .. ·- --·-· ·~ 15 

0TH_ER 16 ACCURACY: • ,, •• . ,,,,,. 
8 WINDOW: • au.ss 01'1.ASTlC • 1• • 2" c;: OTHER 

MOOE!. NUMBEFI 

~IV TAG NO NO ACCT AAHGE Of''1'1ES SERVICE ACCDalfUH INOTU 
AEQD NO P"aG l"laG 

PI 1703~ \ 0-150 ?S\~ 'o G ·ttv l~~ \tV ,9-T c : l f''-'\S-A.,\3N Q<loM1'1!"1' 
I 

PI\7o;i I o-1so PSI~ ~ E p._,J \C.~ WAT'c:1~ "11.\Hi\:,-) \J M\~!t 

IIIOTES: I. E. \'lt \K C.1.-c D \"il:MS l NO \t!\'i: DFli'"il'I Tv ~\: C. O I\\ PL E i i D ~"< ~I O:)fk · 



,... -NO 
- N .,, .. 
.,,, ,c - "' ,... -

I 
Z C 

" 0 -.:t 
C G .. 
& .. 
'- CD 

" ... 

iJ, C, £, N'c, 40.Z 7CC Z I 7I 

Oil.TA SHEET ,CIT 

Stearns-Roger PRESSURE I HSTRUMEMTS P.i.GE I 

S-R i>ROJECT 2: - ZJ,7D: 

CUSTOMER Mc !)CNN,:(..(_ 001./Gl.A :- A .s- T",,e_cN'Au -r1c s 6., ACCOUNT 

PROJECT /0 MW'e SCLJR ,~IL,tl / Pt.A Al 7" DATE 4-/0-fo !2cl Pr 

LOCATION ~AGG~'TT, CAL./ PC/< N /1.\ BY CAM 

REVISIONS 10 ,;,.z,.c._:;; BY~ 2 BY -- 3 BY 4 BY - -
MANUFACTURER SOURCE: OUOTE OF 

1 TAG NO. PIT-/CCQ SERVICE RS' ,:c.,ASl-f T,< 1/€,VT T:J :;,.Wu C.CN,;,;:; 

2 FUNCTION RECORD CJ INDICATE - CONTROLc::J BLINO CJ TRANS a) 
OTHER NOT~: /rVd -'CA,C(i,, m !!£.. LNT<='~.!l~,i::: M~ 1N T-l!A,-./fl'.lf,TT.6c 

3 CASE MFR STD -NOM SIZE COLOR: MFR STD -OTHER 

..I 4 MOUNTIN.G FLUSH CJ SURFACE CJ YOKEl.lEII OTHER 
,c 
a,: 5 ENCLOSURE CLASS GEN F'UR DwTH PROOF lllil EXP F'ROOF: CLASS_GROUP_OIVISION_ I.I.I 
:a: FOR use: IN I NTR IN SAFE SYS c:J OTHER C:f..~MA d, 
I.I.I 
<:I 

WOTHER ACc::J OC-VOLTS Z4. 6 POWER SUPPLY 117V 60 HZ 
- __ "STRIF' CJ __ "CIRC WTIME MARKSQRANGE NO -
- - ··- 24 HR QOTHER ELEcc::J SPRING • OTHER - -
9 SCALE TYPE LIN.£M RANGE: 1 r, -1por, ..,5,; ~ 2 3 

1111: 10 TRANSM I r. OUT PU r 4-ZO MA -10-50 MAO 3-15 PSJGC::JOTHER I-
% 

FOR RECEIVER SEE CATA SHEET >C 

------- ·--- .. P-PROP(GAJNI, l•INTEGRAL(AUTO RESET) ,0-0ERIVATlVE (RATE} ,SUS:S-SLOW,F-F.f.S .. 
a,: 

pc:J Pts D PIFD PIFDFCJ PlsDsc:J IFCJ .., OTHER 
..I 
..I . - ·-· --- ON MEAS INCREASE OUTPUT: INCREASES• DEE:REASES • 0 
a,: 

NONEW MFR STD WOTHER I- - ,v V •" :a: --- - -
MANUAL• EXTERNAL CJ REMOTEW OTHER 0 -- -..., - - NONECJ MFR STD • on-1ER - . 

- - --- -- 4-ZO MAW IO. SO MA c:J 3 -1 5 PS I GC:J OTHER . V 

17 APPLICATION GAUGE F'RESS - VACUUM c:::J ASS PRESS{:J CCMPOUND c:J 
18 ELEMENT TYPE DIAPHRAGM - HELIXW BOURDONW B'El.LOWS c:::]oTHER 

I- 19 MATERIAL 316 ssm BE-CU c::l OTHER 
:a: 

20 RANGE FIXEDc:J ':S's~ 0 - ; :: C ~ 5 I~.> I.I.I ADJ RANGE SET AT 
% 
I.I.I 21 PROCESS DATA FLUID s rcA.M 
..I 
I.I.I 

OPER: PRESS/TEMP 42, rs1~z 9/r} '.,:: MAX: PRESS/TEMP s.er /'.S/;:/:l:_. ✓ ·.:-
OVERRANGE PROTECT I ON TO t.o~ •lo ti!= c,1_.;~v·t...: 5" PA /v' 

) 

w1rJI J=C.AA/G!' ,Jt7AP,7'",Ed: 22 F'ROCESS CONN 1/4" NPTW 1/2" NPT 11:1 OTHER 

* ·- - ... ,.,~----- QUANTITY FORM RATING cc 
ll " - - F'RESSURE WDEV IATION c:::J CONTACTS TO ON INC FiRESS -
1' 

"' 
ZS ACCESSORIES FILT-REGCJ SUP GAGED OUT GAGEc:J CHARTS 

I.I.I 
DIAPH SEAL CJ TYPE -a,: 

0 MATERIAL: OIAPH BOT FLANG£ 
"' "' CONNECTION I.I.I ..., 

MAT'L ..., CAPILLARY: LENGTH 
,c 

OTHER MOfA./r/NG .tio.cxer_ 
'(26) MODEL NUMBER A OSEMOt.,~r //S/G-:> Ck' c:N(M..' AP,q,I t::c;,,,11t_ 

NOTES: / . .:NCIR.CI.EO Nos. INDICAre. .OATA TO ,8,: Ce-MPU:TEO BY 8/0U!:A:.'. 

I TAG NO. 



-

,... -N 0 
- N .,, 
• 2' ~ - "' ,... -
I 

Z C 
0 

0 -.:I 
C: u .. ... 
._ G 
0 ... 

0,0,£, NO, 4.0[ 7t:CZI 7 I 
/' 

OATA SHEET P/T 

Stearns-Boger PRESSURE I HSTRUMEMTS PAGE ? 

S-R PROJECT C -2 I 70 o 

CUSTOMER Mc~c..'NNEt..l OCUGt.AS AS 712.tJJVAUT/C.S Co.· ACCOUNT 
PROJECT /0 MWe SOLA,iZ. ,w/t..:J T t::..'-AN'.7 OATE 4 - /<l - rf::; l.E// ,"; 
LOCATION OAGG.cl"1i CAliJ:C!:?.N/.11 BY CA/.A 

REVISIONS vo;; .,.;_;.,; BY~ uiS 'Mo-ilo BY ~ 3 BY 4 BY --- -
MANUFACTURER SOURCE: QUOTE OF 

1 TAG NO. P.l I - 100 I //\ SERVICE/di\/ STM ov,-'A.55 7"0 Qj,v.:.-t:N.$€:k 0., A/ Tk ' 2 FUNCTION RECORD CJ INDICATE - CONTROL(::J BLINO c:J TRANS llil 
OTHER NOTG: /NA/a-! /!J/l ~ !1£ I tVl'P'tr ,<,:A l{,,,_ t. NiZJ /,'_/ ~, ~W.51',."',·Tr= ,,c;..'. 

3 CASE MFR STO -NOM SIZE COLOR: MFR STO BOTHER 
..I 4 MOUNTING FLUSH CJ SURFACE W YOKE60THER 
~ 
Cl: s ENCl.OSURE CLASS GEN PUR CJ WTH PROOF - EXP PROOF, CLASS __ GROUP_DIVIS10N_ ... 
z FOR USE IN I NTR IN SAFE SYS D OTHER 41,§_Mf:. d. ... 
c:I 

c::::J OTHER AC(:=J DC-VOLTS 7..tV 6 POWER SUPPLY 117V 60 HZ 
- -- -- _"STRIP CJ_"CIRC c:]TIME MARKSc::::JRANGE NO 
- -· - - 24 HR CJ OTHER ELEce::::J SPRING c::JOTHER 
9 SCALE TYPE lt ;V~AIC. !'!ANGE: 1 0 - 19'oooc,a 2 3 

a,: 10 TRANSMIT. OUTPUT 4-20 MA -1 0 · 50 MA c:::J 3 -1 S PS I GC:J OTHER I--:z: 
FOR RECEIVER SEE OATA SHEET >C 

. - ·- P-PROP(GAIN), 1-INTEGRAL(AUTO RESET! ,O-OER1VATIVE(RATE) ,SUB:S•SLOW,F-FAS -- ' ---
P• Pis CJ PIFW PIFOFc:J PlsOsr:::J 1.• 

Cl: ... OTHER 
..I 
..I ~ - -·· ON MEAS INCREASE OUTPUT: I NCREASESc::J OEE:REASES c:::] 0 
Cl: - - -· NONEc:J MFR STO CJoTHER I-- -z --- -- - - MANUALc:J EXTERNAL CJ REMOTEW OTHER 0 
c., -- - ·--- NONEc:J MFR STO WOTHER ·--- - 4-20 MAW 10-SO MA c::J 3-15 PSIGCJOTHER ---

17 APPLICATION GAUGE PRESS - VACUUM CJ ABS PRESSc::::J CCMPOUNO c:J 
18 ELEMENT TYPE DIAPHRAGM - HELIX c:J BOUROONc:J BELLOWS c:JoTHER 

I-- 19 MATERIAL 316 ss- BE-CU c:J OTHER 
z 

FI XEOc::J 'fES SET AT % - i ~ ;') ... 20 RANGE ADJ RANGE 
::::c ... 21 PROCESS OATA FLUID :·i;AM 
..I ... 

OPER: PRESS/TEMP /4,[i /JS/C/ ~;)--.{C,;:r'-IAX: ~ESS/TEMP / 77.rl'r/~ !_Nh '.: 
OVERRANGE PROTECTION TO /t:lC ¼ /J,C. CA,-,'S(.,(-1; SPAN 

22 PROCESS CONN 1 / 4" NPTCJ I /2" NPT - OTHER W/,?I .&9L,1;-(·~,:-: A04//7T£,.4? 

' 
·- - - --· -- OUANTITY FORM RATING -- ~ .. -· 

- - PRESSURE • DEv1ATION c:J CONTACTS TO ON INC PRESS - ~ ·- -
.,, 25 ACCESSORIES FILT-REGLJ SUP GAGED OUT GAGED CHARTS ... 

OIAPH SEAL D TYPE -Cl: 
0 MATER I AL: DIAPH BOT FLANGE .,, .,, 

CONNECTION ... 
c., 

MAT'L c., CAPILLARY: LENGTH 
C 

OTHER /4107,Vr'/NC g,e). Cl<c1 -
(26) MODEL NUMBER ,i.0$£.MO(.I/VT I/SI ak.' .EAtG,(· ,v,,.,,~· E9VA, 

NOTES: /. ,s;,./CIR.Ci.E.o N'OS. /N'OtCArt= t)ATA ro ..ee aJMr-'1.ereo aY aiooe.R 

I TAG NO. 



-

-

"' .. 
~ <C - "' .... -

I 
S C 

0 

0 -0 
C G .. 
s .. 
,_ CD 
0 ... 

,A 
DATA SHEET 

?I,.-

Stearns-Roger PRESSURE I HSTRUMENTS ?AGE 3 
S-R PROJECT c-Z/700 

CUSTOMER ).AcOCN,V:t.L OOtlGLAS ASTRONAUTIC::; -,, 
'-"' ACCOUNT 

PROJECT /o M'We St;t._dvq ;<,1/t..~ T ,,.,·t.,.4,vr DATE 4-/0-,?~ --eEY ?t 

LOCAT t ON .) AG::;£ TT C.A L 1,:oR.N' / A BY CAM 

REVISIONS IC\ b-.·:--< BY~ z/1\9-30-40 BY ,~3 BY 4 BY --
MANUFACTURER SOURCE: QUOTE OF 

' TAG '10. Pl r- /00/ /1\ SERVICE 

2. FUNCTIO!lt RECORD CJ INDICATE lrl CONTROLC:J BLINO c:J TRANSi.m 

OTHER N4Te-: /,<./QIC.llTt ✓-:_ TtJ.8€ IN'Tc~ALt.'I t::!Z:JJ IN TRJ:.N$M1rre.e 

3 CASE MFR STO -NOM SIZE COLOR: MFR STO -OTHER 

_,j 4 MOUNTING FLUSH Cl SURFACE Cl YOKE~OTHER 
<C 

"" 5 ENCLOSURE CLASS GEN PUR CJ WTH PROOF - EXP PROOF: CLASS __ GROUP_OIVISION_ .... 
z: 

FOR USE IN I NTR IN SAFE SYS c:J OTHER .-</t:NfA 4. .... 
<:I 

c:::::J O THE R ACQ DC CIIVOL TS .z:t. 6 POWER SUPPLY 117V 150 HZ - -· , ... _T __ "STRIP CJ __ "CIRC c:]TIME MARKSc::] RANGE NO 

" -- -- -- -- 2.4 HR CJ OTHER ELECc:J SPRING(::JOTHER 
g SCALE TYPE .t..1AJ€ 4/< RANGE: 1 O•\ c;,oo J5i) z 3 

"" 10 TRANSM I T. OUTPUT 4-20 MA -10-50 MA CJ 3-15 PSl~OTHER 1--:z: 
FOR RECEIVER >C SEE DATA SHEET .. - -- - - P-PROP(GAI N), I• INTEGRAL(AUTO RESET) ,D-OERIVATIVE IRATE) ,SUB:S-SLOW,F-FAS --· 

pCJ P1 5 D PIFD PIFDFW PlsDsr::J 1FCJ 
"" .... OTHER 
_,j 
_,j . - ON MEAS INCREASE OUTPUT: INCREASESWDEl::REASES • Cl . 
"" . -- ..... -- NONECJ MFR sTo CloTHER 1-- . ·- - . - --- ·- ·- MANUALc:J EXTERNAL c:J REMOTEW OTHER Cl 
y - ·--.. --- NONEc:J MFR STO CJOTHER . .. .. -- 4-20 MAW 10-50 MA c::J 3°15 PSIGc::JOTHER -- . 

17 APPLICATION GAUGE PRESS - VACUUM c::J ABS PRESSc:::J COMPOUND c::J 
18 ELEMENT TYPE DIAPHRAGM - HELIX • BOUROON(:::J BELL.OWS c:::JoTHER 

1-- 19 MATERIAL 316 55- BE-CU c:J OTHER - SET .t.T 0- \ 00-0 /1\ .... 20 RANGE FIXED• ADJ RANGE J'.E$ :z: .... Z1 l"ROCESS DATA FLUID :,T.e,'IM 
_,j .... 

OPER: PRESS/TEMPl 4 5i :5-:,/.,-5,y:,._ot,,~~= MAX: PRESS/TEMP ---3-:: ;-;,. i: ! ; ::-; 

OVERRANGE l"ROTECT10N TO JOC -·:, c ·= .: ;. .; r·.l - ~ : :.."' ,:,-.✓• 

zz PROCESS CONN 1 / 4 • NPTW 1/Zff NPT - OTHER Wlffl ,:!l.dNC"•" .J0APT£.I< 

% ·- -- ..... --- ·-- OUANTITY FORM RATING 
c;: -· .. - -· ·--
i - . - PRESSURE c:Joe:v 1ATION D CONTACTS TO ON INC !"RESS -

"' 
25 ACCESSORIES FlLT-REGQ SUP GAGED OUT GAGECJ CHARTS .... 

OIAl"H SEAL CJ TYPE -
"" Cl MATERIAL: OIAPH BOT FLANGE 

"' "' CONNECT I ON .... 
y 

MAT'L y CAPILLARY: LENGTH 
<C 

OTHER MJIINT/N'(; 8/c..4C/<'€i 

26i MOOEL NUMBER R. 0 :; €JV'. ~ .c i' .1 l/51 Ci< EN'GR APPc. 
. 

;::91./JJL 

NOTES: /,,:·,a•?:"~ : //;"'S. I// . .: _✓-:•14.. r,:: ; p.-l·f -,~ ~:; .,:.-:,: ,·1J/Jt,~ l :.· !.i ,6·~· 6 . : :_~:/~<- ·. ' ... 

2. \'.'~O'J\OE As '5~~~~ ~OR P\1 \00\ ; 

' 
-
- ---

•. , - . 

r TAG NO. 



-

r,,. -N 0 - .... .,, .. 
2' ~ - .,, 
r,,. -

I 
z C 

0 

ci i:, 
C 0 .. e ., 
... a:, 
0 ... 

£), 0, c, NO. 4-0.l" 7C'c Z I 7 I 

OATA SHEET ,...,! T 

Stearns-Boger PRESSURE I MSTRUMENTS PAGE 4 
S-R PROJECT c - z; 7oa 

CUSTOMER Mc00NN£U. Oo11GU,:: ,A5 T,".ONAUrlC.S Co ACCOUNT 

PROJECT /o A,-rwe sat.A~ f:/lOT ;Jc.ANT OATE 4--/1-!:J ,<EVh 
LOCATION OAGG,= TT ,CAU~ORNIA BY CAM 

REVISIONS 10 )- ) -:- :. ; BY _- ~ ': 2 BY 3 BY 4 BY -- - -
MANUFACTURER SOURCE: QUOTE OF 

r TAG NO. prr- /0C7 SERVICE CONOe~jSATE 7?J os;.rr,:;. ,2o;.cc1 CoN✓"t," 

2 FUNCTION RECORO CJ INOICATE - CONTROLl::J BLINO D TRANS-
OTHER t:f.arE : ;/\IPICA f:ll, 70 6£ /1117'"£G/<!AU.t._ MT.t:/ /r/ 7 /4" A -v f,WI ,"7U 

3 CASE MFR STD -NOM SIZE COLOR: MFR STD -OTHER 

~ 4 MOUNTING FLUSH D SURFACE t:J YOKE~OTHER 
~ 
a:: 5 ENCLOSURE CLASS GEN ?UR DwTH ?ROOF m EXP ?ROOF: CLASS_ GROUP _o IV IS I ON_ w 
:a: 

FOR use: IN I NTR IN SAF e: SYS D OTHER N.:=:i.,:.i: 4 w 
<,:, 

ACc:] DC -VOLTS ~ '/ 6 POWER SUPPLY 117V 60 HZ CJ OTHER 
- - -- __ "STRIP c:J_"CIRC (:JTIME MARKSc:::JRANGE NO -· - -- -- -- 24 HR CJ OTHER e:u:cc:J SPRING QOTHER -
9 SCALE TYPE L.1N'GAe RANGE: 1 o-1oooc.:I) 2 3 

a:: 10 TRANSMIT. OUTPUT 4-20 MA au 10-50 MA c:::::l 3.15' Ps1i;c::::JoTHER ~ :z: 
FOR RECEIVER SEE DATA SHEET >< 

- P-PROP(GAIN), I-INTEGRAL(AUTO RESET} ,0-0ERIVATIVE (RATE) ,SUS:S•SLOW,F-FAS --· ·-- . ·-- pCJ PIs D PIFO PIFOFc:J "'s0
s• I

F• a:: 
w OTHER 
~ 
~ ON MEAS INCREASE OUTPUT: INCREASESWDEtREASES • 0 - -· a:: - - -- NONEW MFR STD WOTHER ~ - -·· . -· z - -- - - MANUALc:J EXTERNAL c:J REMOTEW OTHER 0 
u - - . ·--- NONECJ MFR STD • OTHER - ----- - -- 4-20 MAW 10-50 MAW 3-15 Ps1Gc:::loTHER -

17 APPL I CATI ON GAUGE PRESS - VACUUM CJ ASS ?RESSCJ CCMPOUNO c:J 
18 ELEMENT TYPE DIAPHRAGM - HELIX CJ BOUROONW BELLOWS c:JoTHER 

~ 19 MATERIAL 316 ss- BE-CU c:J OTHER 
:a: 

20 FIXEDc::J Y£.S 0 - .t~C ~~\ ~! w RANGE ADJ RANGE SET AT 
:z: 
w 21 PROCESS OATA FLUID sreA/VI I I 
~ 
w 

OPER: PRESS/TEMP 'j,_! ri/~7 338' ~ 9t,o •/;'MAX: Pf!ESS/TEMP 2 f l'J/:: I 1~·; ·-~ 
/c.~ '/: ~.:,.,svt:E SPAN 

} 

OVERRANGE PROTECT I ON TO -
22 PROCESS CONN 1/4" :'-!PTO I /2" NPT 15!!1 OTHER WIT# .:£.ANGC ,AtJAPr"ER 

:t - --- -- OUANTITY FORM RATING 

i 
..... -·· -· - - - PRESSURE • DEVIATION D CONTACTS TO ON INC PRESS - _ .. ~ -· 

.,, 25 ACCESSORIES FILT-REG(:J SUP GAGED OUT GAGED CHARTS 
w 

OIAPH SEAL D TYPE -a:: 
0 MATERIAL: OIAPH BOT FLANGE .,, 
"' CONNECT I ON w 
u 

MAT'L u CAPILLARY: LENGTH 
• OTHER ,Mt'{/NT/Nf; e~·,Ja£r 

(26) MOOEL NUMBER ,ROSBMOI.INT /IS/ M &,'GA Ar',.c.;c ;&1,,'At. 

NOTES: /, GNC/R.Ct..=.O ;VOS, INLJICAr,a C'ATA 7'J 8£ CtJMPt,.,e TEO dY £/OC~ 

I TAG NO. 



-

-

,.._ -N 0 
- N .,, 
• ., -c - .,, ,.._ -
I 

z C: 
0 

ci ~ 
C: 4) .. 
e • '- m 
Q .... 

() ,0, :. ,vo, ¢,:.Z 7.:.: ZI 7 I 

DATA SHEET ?Z1 

Stearns-Boo-er PRESSURE I MSTRUMENTS P.&.GE s 
~ 5-R PROJECT C - 21 _"Jcc} 

CUSTOMER McC::NNcll. O0UGl.A-S' A ST..ZoNA.UT/CS CC). ACCOUNT 

PROJECT t,_O /vf\Yc! SOLA~ P1:.cr,,; .:.A Ni CATE d.- II- J?Q ~Y/1, 

LOCATION ,OAGGeTT ~At,. IFCRNI,\ 8Y -Al'.11 

REVISIONS 10 . -.. ~' BY~ i BY 3 BY 4 BY -- - -
MANUFACTURER SOURCE: QUOTE OF 

' TAG NO, ,0 L I - IOC.3 SERVICE MN s,7vi :") ,tl;i.(11:. l,Jpy' ~71A -;-;.: . 
2 FUNCTION RECORD CJ INDICATE Ill CONTROLc::J BLIND CJ TRANSZil:I 

OTHER ,vor;, /,VOICArce. n, dG /,',.1r,Ec;,,:1,4 LI.. Y ;1,1"71. , ,.-_' /')£,,1,(/f'i!A I .'77',,.,{ 

3 CASE MFR STO -NOM SIZE COLOR: MFR ST0EOTHER 

..I 4 MOUNTING FLUSH CJ SURFACE W YOKe:aoTHER 
-c ... 5 ENCLOSURE Cl.ASS GEN PUR DwrH PROOF a EXP PROOF: C!.ASS __ GROUP_0IV!SION_ ... 
z FOR USE I NTR IN SAFE SYS D OTHER A/EMA d, ... IN 
~ 

AC(::J DC ICIVOL TS S-1. V 6 POWER SUPPLY It 7V 60 HZ c:JOTHER 
- -- __ "STRIP CJ __ "CIRC CJT!ME MARKSC:::JRANGE NO _.,, .. 

~ -· - - 24 HR QOTHER ELECc:J SPRING • OTHER 

9 SCALE TYPE LI tvE°AIC: RANGE: I IJ-iOCo.:.;~ 2 3 ... 10 TRANSMIT. OUTPUT 4-ZO MA -10-S0 MA c:J 3-15 PSIG!::JOTHER ~ 
::z: 

FOR RECEIVER SEE DATA SHEET >C 

. - - ·--- --- P-PROP(GAIN), I-INTEGRAL(AUTO RESET) ,0-0ERIVATIVE(RAT!) ,SU8:S-SL0W,F-FAS 

j 
pc:J Pis D PIFD PIFOFc::J PlsOsc::J 1F.c:J 

OTHER 
- - ON MEAS INCREASE OUTPUT: I NCR£ASESW DEtREASES c:J -. - ·- ,..,., -- NONEW MFR STD OoTHER 

' 
-- - MANUALc:J EXTERNAL D REMOTe:C::J OTHER ·-· . - --

--- NONEc:J MFR STD CJOTHER ~ ·--
-++---~ 4-20 w.c:::J 10-50 MAW J-15 PSIGC:JOTHER 

t7 APPLICATION GAUGE PRESS - VACUUM W ABS PRESSC:::J CCMPOUND c:J 
18 ELEMENT TYPE DIAPHRAGM a HELIX • BOURDON{::J BELl.01S WOTHER 

~ 19 MATERIAL 316 ss• BE-CU • OTHER 
z 

zo FIXED• V£.S Q - .'OC· .~ :5; f ... RANGE ADJ RANGE SET AT 
::z: ... 21 PROCESS DATA F'LUID 57"£.AM I .I 

..I ... 
0PER: ~t,r'$1c71-u-£.6-.1-·r PffEss/TEMP 7~ ,Poe I ft r~F PRESS/TEMP '-!AX: 

OVER RANGE PROTECT I ON TO t,.C' ~ :{ op ~,dS//t..t: S/'A/J 

Z2 PROCESS CONN t/4" NPTO t /Z" NPT .. OTHER WI r# ,Ct.ANG€ .40,4177'!:.r! 

:t - --· --- -- - QUANTITY FORM RATING -- .... 

l - PRESSURE UDEV IATION c:J CONTACTS TO ON INC PRESS - ...,l•-1 \JI 

.,, 2S ACCESSORIES Fl!.T-REGO SUP GAGED OUT GAGED CHARTS ... 
OIAPH SEAL D - TYPE ... 

0 MATER I AL: OIAPH BOT FLANGE .,, .,, 
CONNECTION ... 

y 
u CAPILLARY: 
-c 

LENGTH MAT'L 

OTHER MOl/l/i7NG BRACK'.#r -
(26) MODEL NUMBER RO.ScMOUIVT /ISi C,,I!. .Slv'G,C A,._i'v' £,:,'r..1Al 

NOTES: / • .::NC/Jc.CUI) NOS INt)/CAT.= .c.14r..1 TO ,a,e ~AA "'I:..£ Ti=t-' gy ,::/;:.:,;.:,:/<:? 

I TAG NO. 



-

-

• ::r <C - "' ,.._ -
I 

:z C 
0 

o-,:, 
C U .. 
E ,. 
,_ ID 
0 ... 

!) . C, £. ,VO, .:!,J .Z 7JO Z.17 Z 

DATA SHEET ,P£T 

Stearns-Roger PRESSURE I MSTRUM8HS PAGE (.,; 

S-R PROJECT c-2.1700 

CUSTOMER Mc!)CN/\let..L COUGL..4:S ASTJW/V'A U TICS CL), ACCOUNT 

PROJECT /OMWe SOL.A ,I! ,.on.er ?'-4,v r DATE 4-//-l_0 ££Yh, 

LOCATION J)AGCE TT C,.1 L/f"'C.KA///1 BY CAM 

REVISIONS 1,•2 ~ -? -;_ ."':; BY i:.::.;;_ 2 BY 3 BY 4 BY - - -
MANUFACTURER SOURCE: QUOTE OF 

1 TAG "10. ,orr-10~.s SERVICE A V,U (./~I< 'I !1,:'.tll'/f :;.,i;l,17/,:;.,,-l 

z FUNCTION RECORD CJ INDICATE - CONTR0Lc:J BLINOc:J TRANS-

OTHER ~dTE; t/.ltl/CA"TC/i:? 11) dE /AJr;t:RAlL Y /1,1,77 /I'/ r J?.4/,./.5.AA li""bE 

3 CASE MFR STD -NOM SIZE COLOR: MFR STD CIIOTHER 

...I 4 MOUNT! NG FLUSH D SURFACE CJ YOKE~OTHER 
<C 
a,: 5 ENCLOSURE CLASS GEN PUR OwTH PROOF - EXP PROOF: CLASS_GROUP_DIVISI0N_ .... 
z: FOR use: IN I NTR IN SAFE SYS c:J OTHER I.Jell..; 4,. .... 
c:, 

6 POWER SUPPLY 117V 60 HZ CJ OTHER AC• DC llllvoL TS '7d. 't.. 
- -- -- __ "STRIP CJ __ "CIRC c:]TIME MARKSc:)RANGE NO -· - - ··- 24 HR c:JOTHER ELEc• SPRING c:JOTHER -· - -
9 SCALE TYPE L.1#€A/Z RANGE: 1 O· /Ot;,:::. >; ~ 2 3 

a,: 10 TRANSMIT. OUTPUT 4-20 MA -10-50 MA • 3.1s'Ps1GC::loTHER lo-
% 
>C FOR RECEIVER SEE DATA SHEET 

,_ 
P-PROP(GAIN), l•INTEGRAL(AUT0 RESET) ,D-DERIVATIVE(RATE) ,SUB:S-SL0W,F-FAS --· -- . -

I 
pCJ Pis D PIF • PIFOFc:J PlsOsc:J 1Fc:J 

OTHER 
. - -- ON MEAS INCREASE OUTPUT: I NCREASESW DEE:REASES W -· .. 

NONE• MFR STD • OTHER i - - -
f 

,.. __ -- - - MANUALW EXTERNAL D REMOTEW OTHER 
- --- NONEc:J MFR STD DoTHER - ·--- 4-20 MAW 10.50 MAD 3.15 Ps1Gc:::::loTHER - --

17 APPLICATION GAUGE PRESS - VACUUMW ABS PRESSC::::J C CMPOIJNO c:;:J 
18 ELEMENT TYPE DIAPHRAGM - HELIX D BOURDONW BELLOWS c:::JoTHER 

lo- 19 MATERIAL 316 ss- BE-CU c:J OTHER 
z: 

FIXEOCJ yes o - 1 '.:;J .Js i 0 .... 20 RANGE ADJ RANGE SET AT 
% .... 21 PROCESS 0ATA FLUID S7EAM. i J 
...I .... 

OPER: PRESS/TEMP 5/ l"5/G7 4,.S"S";: PRESS/TEMP7'1/YG Zs-Go r MAX: 

0VERRANGE PROTECTION TO 100 '/,., ,-.-.,,- C.t.,.,; ,;,_ :-:- :7/✓A/v 

22 P!'IOCESS CONN 1/4" NPTCJ 1/2 • NPT - OTHER Wt T/1 ;: U.t-1 (': ~. AP-1Ar.£,R 

fi 
-- 0UANTITY FORM RATING -::- - ... ~·---- ~ --- PRESSURE • De:v1ATION D CONTACTS To ON INC PRESS - - -· 

"' 
25 ACCESSORIES FILT-REGLJ SUP GAGED OUT GAGED CHARTS 

.... Cl - D IAPH SEAL TYPE 
a,: 
0 MATERIAL: DIAPH BOT FLANGE 

"' "' CONNECTION .... 
y 
y CAPILLARY: LENGTH MAT'L 
<C 

- OTHER .MotwTI/IG ~CK~i 

(26) M00EL NUMBER ;2.0S€.MOUNr !IS/ J ;:, E ,-vC.,e Ar'l"'tl 5'r.l Al 

NOTES: /, ,:IV'C/RCt.GO /V'(J,5. //VO/CAT,e OATA 77) ee COM,',Jt..C:rE'o ..oY t31£JOc£ 

. 

I TAG NO. 



f},C,e, ;Vo, d.0,Z 70CZ/ 7.[ 

DATA SHE::T :-:Jr.r 

Stearns-Boger PRESSURE I HSTRUMENTS PAGE 7 
S -R ?RO.JECT C - 21700 

CUSTOMER McOONN,=!.L k'OUGiA $' ~ S TRON AU TICS c,, _,, ACCOUNT 

PROJECT /0 MWe 'S"OL.t!.hi PILOT ~C.A/1/T DATE 4.-11- ,?o I:/,.: 
LOCATION 0AG(;€T T C.L\L/FOR/'/IA 9Y CA/VI 

REVISIONS r C ::- r...= 9Y ,..:..~.,~ 2 8Y 3 BY 4 BY - - ---
\1ANUF.ACTURER SOURCE: QUOTE OF 

1 TAG NO. P.l T- /U2;J SERVICE C'S-10 • IJt./TlET p;!_&_~. 1''""';AN,J,W/ =-
2 FUNCTION RECORD CJ INDICATE l!l!I CONTROL(::J BLIND D TRANS 1:11 

OTHER Nor~; /N£l/CAn1< z1 d,G, //I.JT£G,CJ~{. V MTtl t.,,.J Z:::eA Alf' /?J/7'"17:_-

3 CASE "1FR STD -NOM SIZE COLOR: "1FR STD l!:lon-1ER 
...I 4 MOUNTING FLUSH CJ SURFACE CJ YOKEGOTHER -c = 5 ENCLOSURE CLASS GEN PUR W'NTH PROOF l:9 EXP PROOF: CLA ss __ GROUP __ ::, IV Is I ON -... 

r,.. -N 0 

:z 
FOR USE INTRIN SAFE SYS D OTHER (1/e,M A £ ... IN 

<.:I 
6 POWER SUPPLY 1 f 7V 60 HZ DoTHER ACW oc EvoL rs Z.4 V - N .,, - _"STRIP o_·c1RC CJTJME MARKSWRANGE ,'10 .... ., .. ,,,, -c - -· - - 24 HR c:JOTHER ;LECO SPRING C]OTHER - -.,, 

r,.. 9 SCALE TYP':: (./A./e~Z RANGE: f iJ- JOC,o, .,-it 2 3 
I 

:z C 
0 

0 'i:I 

= ro TRANSMIT.OUTPUT 4-20 MA -f0-50 MA c::J 3-15
1 

PS I Gc::JOTI--IER I-
% 
X FOR RECEIVER SEE DATA SHEET 

C 4' .. 
E .. .. ca 
0 

u.. 

- P-PROP(GAIN), I -INTEGRAL(AUTO RESET) ,D-DER1VATIVE(RATE) ,SUB:S·SLO'N,F-FAS --· -- ~--

I 
PO P1 5 D PIFD PIFDFW PJ 5D5c:J 1FD 

OTHER 

ON MEAS INCREASE OUTPUT: I NCREASESCJ DECREASES D - ·""1-1 1...,, 

- - - -- NONEW MFR STD OoTHER - - - - . -· 
; --· ,v -- MANUALW EXTERNAL CJ REMOTEW OTHER 

- NONEW MFR STD WOTHER - "" ......... 
- - ... - ·- 4-20 MAW 10-50 MA c:::J 3-15 PS I Gc:::J OTHER 

'i APPLICATION GAUGE PRESS - VACUUM D ABS PRESSW COMPOUNO D 
IS ELEMENT TYPE DIAPHRAGM - HELIX D BOURDONCJ BELLOWS • OTHER 

I- 19 MATERIAL 316 ssm ee:.cu D OTHER 
:z 

20 FIXED c:::::J Yt!S 0 -.tCCn~~? ... RANGE ADJ RANGE SET AT ::c r l ... 21 PROCESS OATA FLUID STet,.M ...I I ... 
OPER: PRESS/TEMP {.,,/,-<7S/C7; ?.f'';:: ?RESS/TEMP 7~ ;'.!"/~ / ! 7:J :.: MAX: 

OVER RANGE PROTECT! ON TO /oo I• ~;:: c;i,,:,,;•c..e, S/.IA;() 

22 P'!OCESS CONN 1/4" •'IPTW I /2" NPT - OTHER W/.r...t ,CLANG.: ,dtJA,,:,'1'£/...' ~-

~ - - QUANTITY FORM RATING -- - . , ....... ...... ._ .... ; " . - . - PRESSURE c:::::J DEV I AT I ON CJ CONTACTS TO ON INC ?RESS -· -
.,, 25 ACCESSORIES Fl LT-REGO SUP GAGED OUT GAGEC] CHARTS .... 

D - DIAPH SEAL TYPE 
= 0 MATERIAL: DIAPH BOT FLANGE .,, .,, 

CONNECilON .... 
<.) 
<.) CAPILLARY: -c LENGTH MAT'L 

OTHER ,WJ11NTING .,f/l,ic;:(tET 
~26} MODEL NUMBER A,OS€M0(./AJr //_t:;°/ 0/4 £,VC3x ,J.;,IPI) EG''-;dL 

NOTES: /. eN'Cl/(,CLEL? NoS. I/V4)/C.tJTe Lh1i?t Tc ,1;U CCMPl..£7".:0 #Y ,6/L/,C,E°,« -

l TAG NO. 



-

-

Pressure Instrument Data Sheet 
for PIT (page 8) 

Deleted 

4 



-

I -

.0 
> N 
"' en 
a: < 
• !!! 
! z 
": 0 
Z O 

. "' 0 ., 
z < 
:I! m 
a: 
0 ... 

Stearns-Boger PRESSURE INSTRUMENTS 

OATASHEET_..;P_'~•T.i.... _____ _ 
PAGE ___ 9.,__,. _________ _ 

S-R PROJECT _C,=-_-_2_::,....\ -_-_'--';;.~..;::_...'-~---

ACCOUNT~------------
f\\ ~ (' ""\ ,.., • ',- . 

CLIENT l < ...,,_.,\)·-; --
. ., 

PROJECT : ? fi\ ,'J 0. 
- '··:...\==~ s .... -:-~ .. -~~ :~.r- ,:_."."~ 

: ,;: .. ;-. ,;~ ~• I • -:- ~ - I!.\.,-
'<..,, , 

CATE_ 1-/~-q,:; 
LOCATION _::;;.,;,~__,':.;.. . ..,' ';..!;;'.=---~---_.(\...._~..,, - ._'-...;':..:· ,..,~-_;~;..-';..· .,_1 ;..' ~-•-' __________ _ 

REv1s10Ns 1C --.,->~y..:..~c 2 ____ sy ___ _ 
BY ~~µ 

MANUFACTUFIEPI 

I= 
~ 
X 

cc 
Ill ... ... 
0 
cc 
I-z 
0 
CJ 

I-z 
Ill 
~ 
Ill ... 
Ill 

~ cc 
4( ... 
4( 

en 
~ 
cc 
0 

= Ill 
CJ 
CJ 

"' 
4( 
I-
4( 
C 
C 
3 ... 
~ 

1 TAG NO. ?!T-3'4 

2 FUNCTION 

3 CASE 

4 MOUNTING 

s ENCLOSURE c~ss 

6 POWE Fl SUPPi.. Y 

9 SCALE 

10 TRANSMIT.OUTPUT 

---- ---

17 

18 

19 

20 

- -

APIDLICATION 

ELEMENT TYPE 

MATE FIi AL 

FIANGE 

21 PROCESS CONN 

•• ... _s 

,., oeuss;-1,ica 
- - -· -- ,-,... ,,.. .... ,.._ 

25 ACCESSORIES 

26 FLUIO CATA 

{27) MOOEL. NUMBEFI 

NOTES: 
I, E'I\C..\R. c. l~O 

3 ____ ev ___ _ , ____ av ___ _ 

SOURCE: QUOTE OF 

• RECO~O • \NOl~AT~ q co_N:r_"'_OL , _• SLl~O'"' , , i8 TRANS 

oTHEFl '<~\°i;: tl'\0\e.l't,");s, Tv == :', :-C.81:i'-'="< M ·,, .~, r~P.V~;,\;-.=,'"'-

lil '-'"Fl sTo NOM size ___ OcoLoA: • MFA sTc OTHER _____ _ 

0 FLUSH O SUPIFACE jl YOKE OTHEA _________ _ 

0 GEN PUPI i) WTH Pl'IOOF O EXP PROOF: cu.•_""°~ __ 0,vtateN_ 
l\l ~ ,, ;l. d • FOR use IN INTFUN SAFE SYS OTHUI -·~1 ... -..;•.:.;•·.:.·-....,, -----

• 117\1 60 HZ OTHER --- Q AC • OC VOLTI ? ~ 'J -, C.. 

• --"STRIP Q __ '"CIRC 0TIMEIIIIARKS RANGE-----N0----

0 24 HA OTHER ___ 0 ELEC QSPAl~G OTHEJII ____ _ 

TYPE l,\~!:io';\<.. FIANGE:1 o-7;::::c~··~ 2 3 

ill 4-20 MA O 10-&0 MA O 3-15 PSIG OTHER ----------

FOA RECEIVl!R SEE CATA SHEET 

P - l"l'IOP' (GAINI, I. INTEGRAL (AUTO FIESl:T), 0 · OERIVATIVE IRATE). SUB: S - SLOW, 

F - FAST O"' 0 "''s • ,.,F OP•Fo,. OP•sos O 1i= 

OTHER-------------------------------

ON MEAS INCREASE OUTPUT: QINCREASES O CECFIEASES 

D NONE • MFR STO 

OTHEFI _________________ _ 

0 MANUAL O EXTERNAL D REMOTE 
OTHER __________ _ 

O NONE • MFA STO 

OTHEFI ________________ _ 

0 4-::ZO MA O 10-50 MA n3-1& PSIG OTHEfl 

IIGAUGE Pl'IESS • VACUUM DASS l"RESS QCOMPOUNO 

11 CIAPHFIAGM O HELIX O•OUROON QSELLOWS OTHEA----

• 319 SS O BE-CU OTHEFI -----------------• i=1xE0 ADJ FIANGE _Y~-=c-.. c:,.__ ______ SET AT __________ _ 

01/4" NPT l!l 1 t2" NP'T OTHEFI 
1Nli~ 

QUANTITY FORM FIATING 

0 PRESSURE OcEVIATION CONTACTS TO 
_________ ON INC P'l'IESS 

HIGH LOW 

0 GEN />IJA OwTH .e11100F QEXP PROOF Cl.ASS GROUP' CIVISION 

QFILT-REG OsuPGAGE QOUT GAGE 
__________ CHARTS 

0 OtAPH SEAL TYPE 

MATEAIAL; 0IAPH ------ BOT FLANGE------

CONNECTION --------------------

CAPILLAFIY: LENGTH ------ IIIIAT'L --------
OTHEFI l"I\OUNT1,1r .. 0 1<.~:·•--~ 
FLUIO CO'lQCl,)$.J.~~ 

.... J. • ., ,, 
OP'f:FI PRESS, PSl:i __ -t.:_..a:..;:;_'•------OPEFl. TEMP. °F -.::;;-:..-,=...'--------

~ - ~ ~-. 
MAX PRESS, PSIG _ __..,__._"' _______ MAX. TEMP. °F _.,. .·.._.. -'._._! ______ _ 

SP1:C. GPIAV. • O.T. --------------------------

CORROSIVE CUE TO 

I\ 'i \ ·' . , , .~; :.~•.•-~. -: -~ ·:- ,' 

i"O 
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Stearns-Roger PRESSURE SWITCHES 
CATA SHEET 

PAGE 

S-FI PFIOJECT 

CLIENT _ _..;N.~1=c=£)~'J:...V-:-t.:;lc:-.:;ll=--.::C:.::::'O.:::Ui~G:.,;~::::::.;-:::.,::-.......:~:::::.S..;7::,;:.c~o~W.::::;-1::....U~.'r,;;_/::,C.::.2....::C.,::::· ~----
_PROJECT -~/O~N..;.;.;IW;.;..;::e_..::S:..✓::.;A -:.::' -:::· ""':.a."."__.:P:;'l.;:!...:::,:l:.,r_,:::o-=,:,,.::::v::.!....:v, _________ _ 

LOCATION _.;;.0::-A~Gv:;..;;-;.;;£.;;.;....7".;..T...,_..:::;.;:;A~L::;':..:' .-_~;:;;OR.;;:,'N:.:_;,;IA::.... __________ _ 
FleVISIONS 1 ~-."~,BY ~ "~~ 2 ____ 9y __ _ 3----

ACCOUNT 

CATE 

BY 
av 4 

MANUFACTUFleFI SOURCE: QUOTE OF 

GENERAL 

• PRES OvAcuuM OD1FF. PRESS (i),-YPE: 

• SWITCH 

CMERCURY 

;as 
I 

C-Z; 7:J::. 

4-21-,e:1 

CAN1 

BY 

.~EJ/ p; 

OsNAP 1 APPL!CA TION: 

2 SET PT: D FIELD SET • FACTORY SET 
OTHER _______________ _ 

D INTERNAL • EXTERNAL 

D FIXED • ADJUSTABLE 

3 DEAD BAND: OF1xEo • ADJUSTABLE M1N __ _ 

8 QUANTITY: 

9 FORM: 

D SINGLE 

D SPST • SPOT 

• ouAL 

ODPOT 

OTHER _ _,,, _____ .,.,.....,... ___ __,,-----

~ ELEMENT 
10 RATING; _ _;:;.s-__ AMP·S;,._..;/_Z;;._o __ v_ __ ~ __ o __ HZ 

-o 
<a~ 4 TYPE: 0 DIAPHRAGM • BOURDON 

,a < OTHER----------------

llss • ALLOY ST 

• BELLOWS OTHER ________________ _ 

11HOUSING: OGENPUR • wTHPR00F • NONE 

D EXP PROOF ; i s MATERIAL • BRASS 3/t-
- 0 6 CONN SIZE: II MFR STD OTHER,________ CLASS-GROUP· ______ DIVISI0N __ _ 

o o ·- D D Zw L0C: • BOTTOM • BACK APPA0VALREQD UL CSA 
~ ~ ~MODEL NUMBER ______________ _ 
o~i--r------r----,-----r-----,---.,..L~:::::._--,-___ ,_ _____________ ---J 
"-

REV TAG NO 

IPs -170-3 ,1 

i 
,l, 

ACCT ACTUATION 
NO CONDITION 

c:.:; ~" er, 
l'.H./.~i,$i;; 

c=:.n::J 

RANGE 

·')- (i,O 

0-L,o 

0-i~o 

0-{~0 

SET OP J"EMP OP PRES 
POINT F PSIG 

SERVICE 

,Q,.<.,w/ SEf<VIC,; W,,I '."",=.'< 
lA'fU IC:,"" ... ~ JO~fO P,JMPS IUCI.QC :.IL.AT::.:,</ 

! 
! I 

I 
i ' I i 
y '✓ ..::; I v 

NOTES: /, TO ,8,: rl.l/4:..-,.uS,t-16"O W17"# ,V(/t.SA.r;c,v JJAMPENE.e. 

NOT!S 

! ,, 

' ,, 
i "! j 

,2, eNC✓RC:.i,;Q I.:!it,•, "I:.'~ 1~D1c,::..':: ::;;:.-p. iO ~:= CCr\•;;;E:r;.~::, f'-: ·;,-:;..=,;. 
·.:. r~::.s:. f.:..;.;., ...... s: E.i,..;Zc.~., ____ ,_, •;:.::.:.,-•:..;.t/- ::.1_·;------

~ -~--~ - . . - .. ! \j 0:: I 'J \ ') ',1 ,::. ·_ ,_'; - ,. -..... ✓ .. ,. 
-· . ·' .i 

- ., ~' 5 . ~ .\ • 



CATA s1-1eeT ,os 

Stearns-Boger PRESSURE SWITCHES PAGE 2 

S-R PR0JeCT C-ZJ70O 

CLJENT McOONN'GU. OoUG LAS ASi~ON4UTICS C:). 
ACCOUNT 

PROJECT /OMWe 30LA/< ,,0/t.oT ,,_.;t,ANT CATE 5-2/-j'0 ~ev 17, 

LOCATION o,,;:.c.;;,ETT CA(../ ,t::O/<N/,t:', BY CAM 

REVISIONS 10 ;;. ~r ... ..,·av ,r ~,; 2 BY J BY 4 BY 

MANUFACTUReA SOURCE: QUOTE OF 

GENERAL lilsw1TCH 

1 APPLICATION: II PRES • VACUUM OD1FF. PRESS Cz:}TYPE: :)MERCURY OsNAP 

2 SET PT. D FIELD SET II FACTORY SET OTHER 

• INTERNAL • EXTERNAL 8 QUANTITY: D SINGLE !IDuAL 

D FIXED • ADJUSTABLE 9 FORM: D SPST II SPOT ODPOT 

3 DEAD BAND: QFIXED • ADJUST AB LE MIN OTHER 

ELEMENT 10 RATING: i. AMPS /1,,0 V. G, 0 HZ 

4 TYPE: • DIAPHRAGM • BOURDON • BELLOWS 
OTHER 

OTHER 11 HOUSING; OGENPUR • WTHPROOF ONONE 

s MATERIAL OsRASS 3/(,, • ss D ALLOY ST D EXP PROOF 

6 CONN SIZE: • MFR STD OTHER CLASS-GROUP DIVISION 

LOC: • BOTTOM OsACK APPROVAL. REQ0 OuL OcsA 

@MODEL NUMBER 

RE'I TAG NO ACCT ACTUATION RANGE SET OPJ;MP OP PRES SERVICE NOTES 
NO CONDITION POINT PSIG 

C/JIVrAc.r 
,O.J-/024 CL.-05€.SOI'- 25-C:,oo '70 f'SIG .no'° 400 TSS ST.!ANI TO TC/.R,5/#E .4E.:. / 

!'fl.I: 5,;r.,•i!...fi" f..rlG 

iN'C£eA.SI'" 

-

NOTES:/. P/GTA/t. S//Q,1./CN ro 4£ ,Cv'ZNl"S.1--/E,O 

., ~-- C:? , ·_: :. .,_ 
' 

.. 
s . " . - ·- ~ : .. . - ' . - -. . - -



_.,. -

1t ---

--:= 

~. 

... 
t::o 
NN 
-111 

.. < 
Ntn ... -·z 
~0 
00 z ... 
2"' 
C: < 
0= 
II. 

.. 
'-

. 

Stearns-Boger 
ClJENT MDtL 
PROJECT <;,-.lgr Q:o~ 
LOCATION D 3~22 ;t= C.cJ, S'.rr-nic.,, 
.. &'VISIONS 1 1 !~~v SQM 2 .. 
MAHU~ACT\JFIEfll 

1 TAC NUMBER 

2 SSJl'IVICS 

.., J ACCOUNT NO. 
< = 4 I.INS NO./VSSSl:L NO, ... z 5 FU 1.L NOZZ\.S/SSMI-NOZZLS ... 
<:I 6 CONV, BE'-LOWS, I'll.OT OP'!.l'I. 

7 BONNET: OPEN/Cl.OSSO 

8 FLOW SHEET 

z 9 SIZS: INL!:T I OUTL:T 
z 10 F'LANCE RATING OR SC!'IEWEO 0 u 

11 'T'Yl"C r"IC : .,.,-,.,,.., 

12 BOOY 

• 13 SEAT .>.NO OISC .., 
~ 1-4 ReSII .. JENT SEAT SEAi.. 

= 19 Gu1oe ..S.NO RINGS Ill 
I- 18 SPFIING < 
2 17 BELI..OWS 

18 

19 CAP: SCl'IEWEOOl'IBOI..TSO -. 20 1.EVEl'I: 1"!..AIN 01'1 l'ACl<SO (Ill 
Ill 21 'TEST GAGE 8 
< 22 DR!? ;, ~ JJ €1.... -+- 0((.A IN 

23 

24 cooe 
Ill 
;; 25 SIZINO !IASIS 
< 215 1'11!!1.,ISVES TO ca 

27 

28 i=1.u10 

29 l'IEOUll'IEO CAPACITY 

lO SP GR@) S0°F I O.T. 

31 MOLSCULAFI WEICHT 

l2 OPel'I. "R'!.SSURE. ,DSIG 

33 SET PRESSURE. "'SIG 

J4 OPER. TEMP!:RATUFIE. 'i: 
<C 

l!i :.,i: I- REI..ISVING TEMPERATURE, 
<C 
0 l8 SACK PRESSURE : CONSTANT. ~IC 
0 l7 A001T10NAL !IUII..O•UP. i>SIG 3 - JS ... Al.1.0WA!ll..e 011!:F'PRESSURE. ., . 

J9 I.ATEN, >• EAT OF VAPOR. 

'° -"IA TIO OF SFEClF ,c i-lE ATS 

41 VISCOSITY ll'ACTOFI 

42 1.101110 VISCOSITY, C, 

43 "'t:OFIF'OSIIIE/E:i'IOSIIII! oue TO ... COMf"FIESSIBILITY FAC"TOFI 

z 49 MAXlllollJM 1/AI..IIE CAPACITY 

2 ... ~ CAI.CUI..AT'EO ..S.-"IE.A. SO. IN. 
u 47 SELl:C'T!:0 AREA SQ. IN. Ill - ,. 

OFIIFICE OESICNAilO"' "' C/1 
49 to'\,-• ._ !,.._,.~l,,._,. -fr-f~~/JJ \ 
50 .•.100E 1. "t.:Mai= R 

.... 

NOTES: 

.·, :''\ - 7 -. ,' ·~ , ,...., -r -,...,J,. "..;,,.::_ 1..L 

0.ATASHEET r~v 
RELJEF VALVES l'AGI: I 

Z.1700 1-R l'f'IOJIE CT 

AO:OUNT :zll4 0 
CATE s-~-¥0 
SY sor, 

SY 3 4Y 4 IY 
SOURCE: OVOTl! 0~ 

PsV--ln 3Z.. PSV'-1 CG~ 
St~,.- St~.d__~ 

,4~1 AJ::._q_~RA. 4n Si -~-Ft:A-
'ful\ i::.11 

C. ~T\~ 'l'\T- :_ ..\ ( - .... ".-:-.i..: ,..__,_ \ 

l'"-<-l -~-4 , .. z" z:· l '3H I 
Jsn ,s-a. !S-0 I ,s-o ! 

R.F ~ r- D.. i:: I ~- e;;:;. : 
Asm A21t1 L L-..,,<:i J,, ?. /"7 I,.,. t A, /1,.,.,_, 

~/~ ss 3;-~ ss I 

n~201.,. ... __ . ss l i-1 t;''/ o C. \. r-.- <:'( 

Ti,.,..A,t!-+,-. - T7ma<:'e~P\ 
,,., ... ,'+L N':'A-. 

~,."' ...... A. C,- .f'YU"' ~ 
p1,..i .. ~"I"" 

'3" Vbi'r 1.,,>, VE.Nr 

A.,~ i: LJf''{ U\>V 
e:,_., I\ t~ k,_ C. ~,ti '1'.t,, 1:.4-

~3. I,, ~ s.ia 9. '<.f. A.,.j q 
... ~ 

c~•=1...·A·•~ ~...---- s, ,,..1""\.... -'-"'A ~~- ' 
crr..o "$.3,f 'C_ ·4~,~-~97;;: 

' 45:~,= l ( ~/_I:" ! 
I~ '" 4 .St 

71., 7ft, 
1. f(? ~s.s-
4S.5' ~'-S"" 

0 I""! 
0 C"') 

/0 I() 

1104 '=f )I_ __ srq 1 _ 1:=t'~ ~ 
- rsc:, • ;3~ . I," . ,~.:; 
t:' 1-4 

V' ..-; ...l . ~~-1- .A r .-... ,;oli'A--t• -4. 
f 9f"', ~ = .,. 1q 10 ~,-

4 

I 
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OATA SHEET PV 

Stearns-Boo-er SELF-ACTU"ATED PRESSURE PAGE 7 
b CONTROL VALVES S-R PROJECT C-ZI 700 

CLIENT (11.c..CJCtVNc/ t_ tJoUGL,fS AS,T.C::#A VT/C ~ C,..,-
ACCOUNT 

PROJECT /I} MW~ SC'".J.R P/t..~T PLAN, OATE d • .:?.5"-/C ;,~:/ ,U1 
LOCATION IJ.4GGsrr. CAL/,:ORN! A SY CAI/I 

10 :_,,:,~•',;SY 
.. 

REVISIONS . ·- 2 SY 3 SY "' SY 

MANUFACTURER SOURCE: QUOTE OF 

1 TAG NUMSEA PV-IIOS 
.I 
< 2 SE AV ICE :SEA'- W7J.? TO JU,c,it. a: 
11,1 3 ~.o r'P Co;VT/<0(. z 

40P7C<J.S" I.E /4.I ) 11,1 4 FLOW SHEET )).3-2 c:, 
5 L.INE: SIZE, NUMBER sc.;: cc::s • .J4 2 - ~ ,1-.!. 

6 TYPE OF SOOY G:.oa= 
(7 aoov s1zE I POAT SIZE 

(a GUIOING I NO. OF PORTS I 
9 ENO CONN. & AA TINGS 1,;c.i::- c:;ce.c 

10 PIPE SCHEDULE OR SOFIE ~C.\-1 ~f"I > 11 SOOY MATERIAL ~ ci~ \-1,.:i.• Q 
0 (12 PACKING MATERIAL CD 

-- - - ' - - -
14 SONNET TYPE MP,/1. S,D 
15 TRIM FORM 

16 TRIM MATERIAL !•'°7 _: -::.-,... 
J < ., 

17 SEAT LEAKAGE CLASS 131 YES 
18 TYPE OF ACTUATOR OtA/'Hi'AGM 

a: ~ SELF CONT. I EXT. CONN. YE.5 
0 

20 DIAPHRAGM MATERIAL ... 
< 
::i 21 DIAPHRAGM RATING ... 
u 22 SPRING RANGE 
< 

J 23 SET POINT RO 175/G /:J!.I Tt&T f ',€£.S~ 
24 '-

ell 25 EXTERNAL PIL.OT ;V' :J "' = 26 LINE STRAINER ;V, 
0 

\/~5 12 27 HOUSING VENT 

"' 28 INTERNAL RELIEF N-, u 
(J 

29 < 
JO ON PROCESS INCREASE. VALVE TO c,ost: 
31 FLUID 111 C4Nae/"JSA;r 

32 NORM FLOW I 11 INLET PRESS 6P {;, fi,(,1 1?-l 
J:J MAX FLOW Ill INLET PRESS 6P zz /4/,'/J GI 

< 34 'IIIIN FLOW 11) INL.ET PRESS 6P ' 9 7~~ ;J. 7 ... 
(35 <( CAL.CCV 131 VALVE CV 

Q 
Q 36 MAXIMUM SHUTOFF6 I 7 .J 
5 37 TEMP ~F OPER. I MAXIMUM /0 f 13..S .I 
~ 38 SP GFI AT: 60 °F I O.T. I,·' :;,, ;r ·; 

39 VISC, CP AT OPER. TEMP. tJ, C, , 

40 PE FICENT FLASH I PEr1CENT SOLi OS 0 NE~Ut:18, ' 
41) SOUND l.EVEL: dB ALL.OWj PFIEO 10 
42 MODEL. NUMBER 

NOTES: 11) FLOW UNITS: LIOUl,0 G,,Oµ STEAM . GAS 

121 CO RFIESPONOS TO NORMAL.FLOW UN L.!:SS OTHEFIWtSE NO TEO. 

13) IN ACCOFIOANCE WITH ANSI 316.104. 1976 

"i · f:.'t.: l ;i '.:.:.,;:; ) T;: ~,, ',;Si. I N ·.J L ... !~':; 0 ~'7 , .. - - ~~ C:)1~1.;,':_.;- - -v o::::~--., - - .:, ' 
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II: 
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0-0.£,# .¢JI 7o02/7J 

CATA SHEET ~-=v 
Stearns-Roger SELF-ACTUATED PRESSURE PAGE f 

CONTROL VALVES S-R PROJECT C -2/7:}2 

Cl.JENT Mc.JCl'IN£L,!.. .JOUGLAS ASl'l<CNAU7"1c,;; ca ACCOUNT 

PROJECT /0 MWe ;ct.A/< Pk07 r'~NT CATE 4-Jo-;f: .~E;/ ,~> 
LOCATION .CAGG~ ,r-r C,:J t.l PC-'<,,11 /A BY C4/'"1 b-3-JO Pl/',1., 
REVISIONS 1 '.) ;h": ,:; BY l~ C:,.3 2 SY 3 BY 4 BY 

MANUFACTURER SOURCE: QUOTE OF 

, TAG NUMBER -=v • I Lf/J Ci 
..I 

A;,€ < 2 SERVlCE Sl.l/7,Pt.Y ro = .., 
3 i3CS S/lt.1TrE.,Q..S z 

/?1-f f4oP7 oo~ 1 ~::.1 'd7) .., 4 i::1.ow SHEET 0 
5 LINE: SIZE, NUMBER :Mt:''- <;-.<l, -//- AA'A 

' 6 TYPE OF SOOY G-LoGt: ' 
7 BOOYSIZE I F'ORTSIZ!: 

s l GUIOING I NO. OF PORTS I -
Sc.QEWet:J /cuss /. ~-9 ENO CONN. & RATINGS 

10 PIPE SCHEDULE OR BORE SC/I, fo 
> 11 SOOY MATERIAL sreEL 8 CA.IZ8oAI 
i:o 12 PACKING MATERIAL 

-- ' -- - - - -
14 BONNET TYPE M.c.t?. ST!J 
15) TRIM FORM 

16 TRIM MATERIAL t/\-:? , - . , 
17 SEAT LEAKAGE CLASS 13) Ct.,4SS ,v 
18 TYPE OF ACTUATOR Pl P ,-·1-1/4:/'. c; t'/', 

= 19 SELF CONT. I EXT: CONN. y£!. 
0 

20 OIAPHRAQM MATERIAL I-
< , 21 :, DIAPHRAGM RATING j 
I-
l,J 22 SPRING RANGE 
< 23 P 5/C ( oun.-=.r 1 ~!.S) SET POINT 25" 

24 

UI 25 EXTERNAL ?II.OT /v'O .... 
i: 26 LJNE STRAINER ,V/) 

i 27 HOUSING VENT Y~S .... 2B INTERNAL RELIEF µ,; 
l,J 
l,J 

29 < 
JO ON PROCESS INCREASE· VALVE TO C~CS,: 
31 FLUID 111 SP,l!,Vlc.£ At£ 
32 NORM FLOW Ill INLET PRESS 6P j,O loo f ~c R: /'$ I 
J:J MAX FLOW/1) INLET PRESS C,P 4-, 0 l~I:. IC /IJ -/"$1 

< J4 "1IN FLOW {1) INI..ET PAESS 6P 0 /0 0 I SIC ~ 
I-

CAI..CCV IJl~ 0,04-i/M)~ < JS VALVE CV 
Q 

/Ur.I Q JS MAXIMUM SHUTOFF6 

5 37 TEMP ~F OPER. I MAXIMUM /fo 
. 

/So" ..I 
u. JS SP GR AT: 60 °F I O.T. 

39 VISC, CP AT OPER. TEMP. 

40 PERCENT F 1..ASH I PERCENT SOLi OS 0 µ6:5(. /t;I/Si E 
41 SO UNO 1..EVEL: dB At.1..owl PREC 90 
42 MODEL NUMBER 

NOTes,. 111 FLOW UNITS: 1..IauI0 STEAM , GAS 
SCrM 

12) CORRES?ONCS TO NORMAL FLOW UNLESS OTHERWISE NO TEO. 

IJl IN ACCOAOANCE WITH ANSI 316.104. 1976 

'\. e ~ C \K ~ ~..i ~~ :\•: '5, \ ; . ,: .. ~ - ;:,:,.- ,.. -; g: .1 ..... - . . ~ - ~ 

z~_;;'.l - -· . . -
~ 'I" ~~·=~-~I<. .. 

-
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I Stearns-Roger CONTROL VALVES 
(SPECIAL) 

C:JSTOMER Nr;,_0'21'illE, 1 ~ l)OUGlA:S AST~CN A UTICS co 
PROJECT /C MWe so1 'R P 1LOT PLANT 

LOCATiON OAG(.;.;;rr CALI ;oR,VIA 
REVISIONS 10 .. . ' . : .... ., SY . ~ - 2 SY 

__ 3 

MANUF,,.CTURER SOU RC!: JUOTE 
...I 1 TAG 'IUMSER JJY-/70-3 -< 
a:: 2 SERVICE i,e,11111 /SUJ/ICE ~ ,.o~ ~ 
z 3 PiOJ ( 17~4 £cc1/!c =<J,<,/772,l}(.. 
~ 
c:, 4 LINE: SIZE. ,'lUMBER - ,, 5W.,R-A~A ; . 

5 TYPE OF SOOY Gt..c/3.!f 
(6) BODY SIZE PORT SIZE 
(7) GU IO ING NO. OF PORTS 

% a ENO CONN a, RATING -a:: 9 PIPE SCHEDULE OR BORE 5cLi 40 ,_ 
10 BODY MATER I AL CA/Z$0N 5T5 £(. .., 

• (! I) PACKING MATERIAL 
Q '1 . ', ... - - . -- - . - -- I 0 - - -
CD 13 SONNET TYPE ~--' - ·,.;. -

14 TRIM FORM !.. \':'s1~ 'l. :,<._ 

1 5 TRIM ·'4ATER 1 AL ~ ~-~' ·~ ~ '·~ ~ -
16 T1 GHT SHUTOFF REOD c .. A~S I j/ 

17 TYPE OF ACTUATOR ,0/A P/.1.~A G,v1 
(18) MODEL NO. a, SIZE 

a:: 19 CLOSE AT I OPEN AT "IQ ?C, ·.(, ') ;i, ~ \ r;, 
0 (2d PUSH DOWN TOI FLOW ACTION TO ,_ 
-c 21 FAIL POSITION Ol'~tv' ::) 
I- 22 HANOWHEEL a, LOCATION 1,,-- ."-JP u ,: :, . 
-c 23 AIR SUPPLY PRESSURE RIJ .... /00 ,"'.PC: 

24 TRAVEL INDICATOR Vi:,;; 
·- -

NJ -- -- -. 
I- 26 FILTER REG I GAUGES I ~ y€S 'IE.s -- --- - - -Cl) - L 
0 .. - ·-- ·- - --- . ~ -

-- . - . - . ,....-u..;.i... . -. 
. -- - -- --

I-
. - . - - I ·- ' c., 0 

...I '" - -,.- "'i"". - - -- ~- ,... - -- -- . ~ . -·· -- -
__ -cc --- -~ 

. -
cr.i 35 SOLE:'lOI D I ,'3 ' sov-170.3 
Cl) 

SW I TCHESI TAG w 36 LIMIT NO.IREF -~ 37 

38 FLU I 0 (I) 5€.£V/C£ WAr::/< 
39 FLOW MAX DES MIN loo 7go 0 

40 TEMP OF MAX DES MIN .... - tQ' ~- 3'' ,_ 
'J .• <. • 

~ 
41 6 PRESS MAX DES MIN 5?,.J'Z! q1,,J.; /-J"1 

-c 42 INLET PRESS MAX DES MIN 1t- 3r /0 0 ,(!""'l 
Q 

Q 43 \1AXIMUM SHUTOFF 6P /00 PS/ - (44) CAL. CV ~AAX DES MIN 
~ ~S) VALVE C'I MAX DES MIN 

46 VALVE '/EL. MAX DES MIN 
47 PERC!Ni FLASH I PERCENT SOLIDS 0 J N€C:i./G//J' E 
~8) MODEL ,'JUMBER I 

NOTE:S: (I) F~JW UN I rs: LIQUID GrJM STEAM 
. ::) '-J _.,...:::. . ; ... . . - ~ .. . - .. 

.., . 
?:::. ;: _,: - . D ,,.. -" ..;, \' p·.:. . - :~ ':, - .:.. .. ·;....- - ' 

DATA SH~='.:7 PV 
?AGE q 
5-R PROJECT C-Z/700 

ACCOUNT 

DAI:'. d-23 -JO ,,;:£/ ,0, 

SY CA,vt 

SY 4 SY --- ---
OF 

I 

i 

GAS 

- . . -' . . . .. 

- . -

iAG :'lO. 



-

-

Stearns-Roge_r sELF-AcTuATEo PREssuRE 
""" CONTROL VAL_VES 

CLJ ENT _I'_/\_--::.· ..::=-' :;;:;.._'i_· ·".'": ::.~.a:'--•=-.;.1-;;.· ·;;:.D_,';:.:.\ .:·~:.::-:.:.;.~..,_')-+~-==---.;:.;""::_·.:.,:.;.;·.;.· .;.' -_-..:'-..:=>::.· _ _.c .. ·...:2-'--
PROJECT __ ,..1 _ _,_l.;.~1_·~~~;~~·..;__.'....:::..:·~-~.;.~..;__;...:,.-~~------·~·.....;.:...------

LOCA TlON .....;;;...a. 1-_:--__ .._,· . ...,:-_-_,.,...a·---------·-·---•----------

CATA SHEET_,,.?_'_✓ _______ _ 

1C PAGE ___ .;;__-,-______ _ 

,... , 1-,--.-
S-R PROJECT '- ~ ' "' "' 

ACCOUNT--,,,--.,-------

OATe O -3-9° 

REv1s10Ns 1 C: ~.--··':,;av ,:. :, ': 2 ----BY---- 3 ____ av ___ _ , ____ av ___ _ 

MANUFACTURER SOURCE: QUOTE OF 

,.. ~ 2 SEi'IVICE s1JAT(D TO ;-,l(Ki;.~ ~ ,11 A.Kl". IJ.P 
S ; 3 0£ M\NE:Rl\liZ.ER 

TAGNUM8ER p" -/70', 

j~; 4 Ft.OWSHEET 140?70CS\1'l.\SD 
"'< s I.INE: SIZE,NUM8Ei'I 2"-SW-?.:-ABA 
~ '!! l---f--6;;...+;T;.;.Y;.;P.;:E.;.O..::.;.F.;:B.;:0.:..0;.;.;:Y:.;;.;.;;,;;,;:.;._ ______ .j...::.,_...;:..:.;...,::.:.....:.,=..l..-4----------,..----------• 
"' z r:- 0 7 
z 0 
ci "' B 
z ~ 9 
l m 

SOOY SIZE I F'ORTSIZE 

GUIOING I NO. OF PORTS 

ENO CONN. & RATINGS 

CC 10 
0 > ... 8 11 

1Z1 Q2) 

?IPE SCHEOUI.E OR BORE 

SOOY MATERIAL C.AR801V STEEL 
F'ACKING MATERIAi. 

14 BONNET TYPE 

~5) TRIM FORM 

16 

17 

18 

19 

(20 

23 

24 

:l: 25 

ii: 26 

i 27 

~ 28 

~ 29 

,c 

"" ,c 
Q 
Q 
5 
..I 
"-

JO 

J1 

J2 

JJ 

J4 

J6 

37 

38 

Jg 

42) 

NOTES: 

TRIM MATERIAi. 

SEA, 1.EAKAGE Cl.ASS IJl 

TYPE OF ACTUATOR 

SEI.F CONT. I EXT. CONN. 

DIAPHRAGM MATERIAi. 

DIAPHRAGM RATING 

SPRING RANGE 

SET POINT 

EXTERNAi.. F'ILOT 

I.INE STRAINER 

1-<0USINC. VENT 

INTERNAi. REI.IEF 

ON PROCESS INCREASE· VAi.VE TO 

Fi..UIO 11 J 

NOAM Fi.OW Ill !Ni.ET PRESS 

MAXi=l.0Wl1) INI.ETPRESS 

"11NF1.0Wi1l INl..ii:TPAESS C)P I I) 

CAI.CCV IJl VAi.VE CV 

MAX !MUM SHUTOFF C) 

TEMP °F OPER. I MAXIMUM 

SPGR.o.T. so•F I o.T. 

VISC. CP AT OPEA, TEMP, 

PEF!CENT Ft.ASH I PERCENT so1.1os () 

SOUNO I.EVE\.: d8 Al.I.OWi PAEO 

MOOE\. NUMSEF! 

(11 Fi.OW UNITS: I..IQUIO G. f IV\ 

lCO '2. D 

So 15" 

1sccr 
.CjGJ 

I • I '2. 

STEAM _____ , GAS---------

12) CORRESPONOS TO NORMAi. Fi.OW UNLESS OTHERWISE NOTEO. 

IJl IN ACCOAOANCS WITH ANSI J16.104. 1976 
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OATA 5HE::T scv 
Stearns-Roger SOLENOID VALVES PAGE I 

S-R· PROJECT C - 2 / 7C),:: 
CUSTOMER 6:f..c2CNNcU OCUGt.A::, As Tf<CNA U 7·1cs co. ACCOL:NT 
PROJECT 10 /41/W, SCLA.::!. /.l/LOT PlANT DATE ✓-Z/-i_O &&,V ,:) I 

LOCATION OAGG:::-rT :::AL 1~1.:,.,v; A BY CAM 
REV I SI ONS: 1 Q ::.- ~ ,:-· ~';., .. SY ~ 2 av __ 3 SY __ 4 

av ___ 
MANUFACTURER SOURCE: QUOTE OF 

_, I TAG ,'IUMSER sov- /0/0 sov-1011 ,c 
2 SERVICE 11ss, wl L. v-1010 [,t'.! 1 1.1S£0 w/ ~ v-1011 ~ ~1:-' a,: r-1-i"LS .... 

z .... 3 p,ev ;PoT t. v,1. ca.,r,e ~1!8 M/ll ;-JJr t. V! t:.::N!X c:, 
4 LOCATION ,.wro OIV i. V-1~/o MT:l Cl'"/ L V-/(}/ I 
5 TYPE ~- W;!'/ VtJt,1.JliAlLI CtOS.£.0 .l WA f ltORM,tt.L'I Clo5£~ 
6 SIZE: BODY I PORT 1,/4. II I l ¼t. 

,, 
I 

7 RATING & TYPE CONN. f(J() II- rtVl"'r .300 -JI' ,CN,'JT 
• 8 MATERIAL: BODY ,8,U.JS' .8/<.AS:. Q 
Q 
ID 9 SEAT /3vNA tJ ,qu,vA Al .... 10 OPERATION: DIRECT/PILOT /)/,,(,£ Ci" /Jl~C.T > _, 

11 PACKlESS OR PACKED ;:'ACKt ;< s PA<XU-SS ,c 
> 

;VcJ I 2 MANUAL RESET NO 
13 MANUAL OVERRIDE (VO ,v'() 

1 4 
I 5 ENCLOSURE N'.'"'·111A 4. )./cM4 ,I. 

16 VOLTAGE I HZ~ IZO I ,a I /2o I 60 
Q 1 7 STYLE OF CO I l (1) !-17 11r - 18 SINGLE OR DUAL COil S/NGL.c. S/NGL..: 0 
z 

(, 9) INRUSH I I I .... VA: HOLDING ( 21 I _, 
0 (zo) WATTS ( 2) "' 21 APPROVAL REO. ·Ul,FM,CSA U,L.. o. t.. 

22 
23 FLUID A,/4( Alk' 
24 MAXIMUM FLOW AJ l!.Efw~e,.:1 AS ,C.: ,,-' r/ //!,,: ~ 

25 PRESSURE: INLET I DIFF 3ogs., ·3. I I '..!. -:, 
' I -., ' ~ ,c 

(zs) I ea I I 1? I ~ ALLOW DIFF: MIN MAX (2 l ,c 
OF Q 27 OPER TEMPERATURE. /O<J •,t: /0,; • ,,: 

Q 
28 SP GR@ Q.T. OR MOL.WT. -:::, 
29 _, 

I/ I SC:OS I TY ~ CPATO.T. ... 
~o REQUIRED Cv 

(31) VALVE Cv 
32 

z 33 PRESSURE AT PORT A A 
0 34 ENERG. COil CONNECTS PORTS A-~ ,-l- :5 -~ _ .. 
u 35 DEENERG. COil CONNECTS F>ORTS A- C... ,:; - C. ,c 

36 ACTUATES t..v-1010 .t.V-/ull 
(3i) MODEL NUl!BER 

NOTES: U l COILS TO 9E OESIGNEO FOR CONTINUOUS OUTY. 
(z) THIS INFORMATION TO BE FURNISHED BY VENDOR. 

A£ B ..d-•~ctt. ~ ~8 

l~H- D D 
2-WAY 3-WAY 4-WAY 4-WAY 

W) eN<:02c.~eo ITEM NOS. /IIJO-'C-1:lT.e PATA DUAL COil SINGLE COIL 
(,(\ s •4 1 . - . 7D ,c,; CC,/'.•.•/.;.:£ re.o •='Y d1,:,-__:.:::,c· .., ... ; ,,. ... ·-: -- t ...... • ' :: ........ '.J(J ! • ,,i r.~cJr,·-- 'tJ::; ,15,,;_.;.c,:: ~ ':"'._ .... r,: . ·r.,':.' ' - . . . 

-

r TAG '10. 
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-

,._ 
-o 
N N - "' 
CO C 
N en ,._ 

I 
Z C 

0 

0,:, 
C U .. 
Iii .. 
._ Ill 
0 .... 

A 0, E, :# 40I70o.2.l7Z 

DATA SHEET sov 
Stearns-Boger SOLENOID VALVES PA.GE 2 

S-R PROJECT C - Zl70;; 

CUSTOMER .MciJONN ELL £1(.JUGLA.: ASTRONAUT/CS co. ~CCOUNT 
PROJECT IQ MWe SCL.d.t;' rli<:.OT PC..AMT DATE .:.!.- 2/-?0 .<£/lk 
LOCATION .OAGG C rr CA'-/ PO~N/A BY C-4M 
REVIS IONS: I 0 :, ' ~ ~• .. ' ') BY c..;:L_ 2 BY -- 3 av __ 4 SY ---MANUFACTURER SOURCE: QUOTE OF 

.... I TAG NUMBER sov- 1012 $0 '/-/ ?/~ 
C 

2 SERVICE rt/ LY-/0 / Z/'c':.°k w/ t.//-/01J/4~-..t: QC 1/587 C/'5EU ... 
z ... 3 

7-ff.1 tlf.!N II or 1.:11 c:.vr 1-CEA 0,~ PO'f' J.llt. C,,.v~) 
<:I 4 LOCATION CN .::v-1012 M'f',7 ON L//-1~ 13 AIIT!J 

5 TYPE J-WA Y M1.EM4.UV ,..~ .3-W-AY ;VO.kh14liY Ct.DSE.c; 
6 SIZE: SOOY I PORT ¼" I 1/d . I I 
7 RATING a, TYPE CONN. 300-il ,.:µ~ 30C /I hV,JJT 

• 8 MATERIAL: SOOY 8KASS _,::,..._:.4 5: Q 
0 

N CD 9 SEAT Ac/NA dtl/11.1 N ... 10 OPERATION: OIR.ECT/PILOT /)l1<.EC7 o;µcT > .... 
11 PACKLESS OR PACKED PACKL£$S /7 I.G'(L. 4; ~ C· 

> 
r 2 MANUAL RESET NO N"o 
1 3 MANUAL OVERRIDE NO NO 
I 4 
1 5 ENCLOSURE /oleMA 4 Ne.MA 4 
16 VOLTAGE I HZ~ 120 I ,a /2. 0 I 60 I 

Q 1 7 STYLE OF COIL (1) I-IT /JT - 1 a SINGLE OR SINGi.,£ 0 DUAL COIL S'INGLe-z 
{19) INRUSH I I I ... VA: HOLDING (2) I .... 

0 (20) WATTS (2) "' 21 APPROVAL REO. -UL, FM, CSA Ut.... f./, L 
22 

23 FLUID Al;<e. AI.R 
24 MAXIMUM FLOW As ;l.£01..11.ee.,t:) AS ~,! (J Ul 12. t.J, 
25 PRESSURE: INLET I Dr FF ;o f'j ,~ I ~OPS' IC. I I C 

'26) MIN I i () I to I I ~ ALLOW DIFF: MAX ( 2) 
C 

OF 100,,;: Q 27 OPER TEMPERATURE, I '1.: , __ e 
Q 26 SP GR§ Q.T. OR MOL.WT. -= 29 ..... v, seas, TY @ CP AT Q.T. .... 

~o REQUIRED cv 
(3 ') VALVE cv 
32 

z 33 P'!ESSURE AT PORT A A 
0 34 ENERG. COIL CONNECTS PORTS A-8 A-$ -~ -y 35 DEENERG. COIL CONNECTS PORTS g-c /;-C C 

36 ACTUATES .t..V-/OIC 1..//-/0✓3 
(3 7) MODEL NLMSER 

NOTES: (' ) Co, ·~s 1'0 BE OESIGNEO FOR CONl'INUOUS OU l'Y. 
( 2 l THIS INFORMAl'ION 1'0 ae: FURNISHED BY V[NOOR. 

A£ 8 A&8 ~ ~B 

C 0 0 

2--NAY 3-WAY 4--NAY 4-WAY 
DUAL COIL SINGLE COIL 

~3) GNC/,li.'CUI) ;7"~ ;,.10$. h'/~l~TG ..OA,? r., .ac ~,wR-£'7YO ,-.y .~/.,:.,·~·' .. ..f.K. 

{;~ - . VP.'-- I: - . : ; > 
.. / I • ~ ~ ' • • - ' ~-..;, ,.:.. . .:. ... ; - :- ),~ r.· ;. ·.' ·., .. - . !',' ~ ~ ,J . -~.;. 

✓ 
.. - - ·'• 

" 
,,..:,..,\,/ . .: 

I TAG ,NO. 
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-

,... 
-.o 
N N - "' 
cc .,c 
N en ,... -

I 
Z C 

0 

0-,=, 
C II> .. 
& ... 
I.. CD 
0 ... 

.i},O,c, ::::- ,:/0..Z ?OCZ/7[ 

DATA SHE!::T SOV' 

Stearns-Boger SOLENOID VALVES PAGE -
S-R PROJECT c.-21 700 

CUSTOMER Mc2CN'NE!.:.. ~Q(.LGLAS ~ST.20NAUTI C$ .~-, ACC:~UNT 
PROJECT /0 MWe Sc!.,;~ ~IC)T PLANT DATE d- ... / -,?-:- ~v/7, 
LOCATION L)AGG;::rr C.Al I J:0~1'11 A 3Y ~AAA 

REVIS IONS: I 0 :,,,f-..·:: --s~ 3Y ~ 2 BY - 3 SY -- 4 av ---
MANUFACTURER SOURCE: '~UOTE OF 

~ 
I TAG NUMBER SOV-/O/_5 S~Y-10/6 so v'-/203 

.,c 
2 SERVICE = .... trS:P w/Lv-1015(2'!1v1s- usd 'f'flt.11-1011. /i~M, u:;,e..o w/ LV-/Zo3(0E,1 /1.' 

N,-::.:-z .... 3 i-0£,5 Pk)/ /JaT LYL Cd.N7.!' -9'-,&'lA tJ£/f;,t,ILvt.'41J'i1tu7,e 57i).L! T.< LVL., 
<::r 4 LOCATION .t.i/-1015° MTO (),',/ LY-IOI~ M,-t) :JA/ LV-12:J..l M.,.O ON 

5 TYP':: _,".WAY HOl!#AL!.'/ c;asn: J·nalf nOO{,l..tL.::J/' C~iI.,• .E ~.v..i '( ltO/INIII/L Y e,u_:_;:.,; 
(6) SIZE: SOOY I PORT 1,4,,, I 1/4- '' I 1/..,t .. I 
7 RATING ac TYPE CONN. ?C'C -II _,::,,.,,pr ;11a= ,C//..:::T 3M# _.cv;,cr 

• 8 MATERIAL: SOOY ,ti'.l!AS.S ,5~AS.S g,.:.,:::s Q 
0 
CD 9 SEAT ,8V/I/A ,v ,EUN~\ N 81./1',' A ,.J .... 10 OPERA Tl ON: DIRECT/PILOT Pl.c.EGT o,~:£c. r JJ/4.-.:"C7 > 
~ I I PACKLESS OR PACKED PIICKt.,:S= /·~-!cA.:t....=sz .,c P/IC,C.E' $, 
> 

I 2 .',IANUAL RESET NO /VC ,VO 

'3 MANUAL OVERRIDE #0 ,V~ NO 
1 4 

's ENCLOSURE N'EMA 4- ,.-"/S.i/f,~. A N€MA 4 ~ 

I 6 VOLTAGE l HZ~ /ZO I f,,o IZO I Go /ZO I 60 
Q I 7 STYLE: OF COIL (I) Hi /../T JIT 
0 18 SINGLE OR DUAL COIL s1/'lt:,1 .E ..Si,.; -- ,· ~ S//\IG'-.£ ·-·---z 

ii 9) ... VA: INRUSH I HOLDING ( 2, I I I .... 
0 '20) WATTS ( 2) "' 21 APPROVAL REO. ·UL.FM.CSA 

t.f, ' '- /.I, l-
22 

23 FLUID AIA: .111.:2, ,Al.Ji:'. 
24 MAXIMUM FLOW AS ,'?,!'7W~,:J J._.:. ::--~---· · .. ,:'~C A5 11.:.· =!.flt/.~::=,!; 
25 PRESSURE: INLET I OIFF 3~~-:•,:i I ~;,' ;>~ ii:.11 I : ~-=:' ~~ I .,c 
,,25) MIN I I I I .... ALLOW OlFF: MAX (2) .,c 

OF Q 27 OPER TEMPERATURE, 1017 ',,: ,,- . ., ·~ ...... ·-
••• 4 

,·· .• -
Q 

28 SP GR ii O.T. OR MOL.WT. -:I 
29 .... VISCOSI TY § CP AT 0. T. ... 
:!O REOUI REO Cv 

(3 t) VALVE Cv 
32 

z 33 PRESSURE AT PORT ,J ,4 ,A 
0 34 ENERG. COIL CONNECTS PORTS A-B A--: - A-8 .... -V 35 De:ENERG, COIL CONNECTS PORTS ,d, C s-::. - - -.,c ,. 

36 ACTUATES l. I/ - /015 ,:../-,10/, L,/-i__:)3 
(37) MODEL NUMBER 

NOTES: ( 1 l COILS TO BE OESIGNEO FOR CONTINUOUS OU TY. 
(2) TH 15 INFORMATION TO 9E FURNISHED BY VENDOR. 

A£ B A&B ~ ~B . 
C D 0 

2 -WAY 3-WAY 4 •'NAY 4-WAY 

DUAL COIL SINGLE COIL 

(3) e.#C/IZCt.~ ITEM N'l!7! . ;,w:;,cAre OATA ro ,8E ~ol',tPr....: T=C SY dl.C,t,J,t;,.r<_-

,-,ll SOC.· V.dt.VI! re, ~ ~-./.C,',•/5,4'€&) wr.,r ;v;-:v,vv,.~G 6'/4:ACKET ~O,<c' /II'.::,:,,, T/1'./;;" O,t.) /,'4~1/£ 

I TAG ~lO. 



-

-

,._ 
-o 
N N - "' 
co -c 
N ·en ,._ -

I 
:a: C: 

0 

0 ~ 
C: cu .. 
E .. ._ ca 
0 .... 

o,o,E. zfl .£;[ 70c :.1 7 I 

DATA 5HE:!::T sci..-,.. 
Stearns-Boger SOLENOID YALVES PAGE 

-, 

S-R ?ROJECT ~-z 17~,:: 
CUSTOMER ),1/CUIJ,,'./N~.;. '- ,CO{/Gt..AS ,A 5TJ;.!:NA.u ?-:/CS cc -i.CCOUNT 
PROJECT /0 M.--v'~ Sct..AJ.:? ,01'-oT ,c>L.AI//- DATE .d.- -~d-PJ ££y /.i1 

LOCATION t)AGGG. TT, CA , I ;:;oR.A// "1 9Y C,:l!,,-1_ 

REVIS IONS: I V ~,. w ~- 9Y /;. .;,_, "- 2 BY - 3 BY -- 4 av_ 
MANUFACTURER SOURCE: cuon: OF 

.... I TAG NUMBER scv- /410 SOV- /.£II -c 2 SERVICE a:: 50V7'"/.I TAl!G£T we.r TA,'!e:cT I .... 
:a: .... 3 S#VrTG.~ SHur,,:✓,t 
0::, 4 I.OCATION (. OCA'- L?C::A'-

5 TYPE .3 • WAY 3 WAY 
(6) SIZE: 90DY I PORT V4-'' :1/;' ,, I 1/4. ,, I 3/::.7' 
7 RATING ! TYPE: CONN. ;oo -if J:NPT" Joo-,J!.. _&,V~7'" 

>- 8 MATERIAi.: SOOY 8~.AS.Z /4'J::";?_5"$ Q 
0 ca 9 SEAT _; :I/J IJ, ,v J3t;1VA ,V ... 10 OPERATION: DIRECT/PILOT J)1aEci ~~EC.1"" > .... 11 PACKLESS OR PACKED PACJ:(t.£.s..s -c ,0A.CJcL£~ > 

1 2 MANUAL RESET NO No 
t 3 MANUAL OVERRIDE µD I.JO 
! 4 

! 5 ENCI.OSURE N6MA 4- ;'/,=/;1A 4. 
! 6 VOLTAGE I HZ ~ /Z.O // (, 0 uz. I IZO y I 6011; 

Q ! 7 Sn'I.E OF COIi. (I) flt 1./,r' - I 8 SINGI.E OR DUAL COIi. 0 5 INC: (.t' S11,/G(..E :a: 
(19) INRUSH! l ... VA: HOLDING ( 2) I -' 

Q (20) 'NATTS (2) en 

2 t APPROVAL REO. ·UL, FM, CSA U-t. U, t. 
22 
23 FLUID S€R.,l/lce At£ 5€/lVICS Al,e 
24 .-..Ax I MUM Fi.OW I NOi.,'"'·L i=Low' I .5CGM ,c.zsS:::h\, / S"C,,...M lo· U' 5c,.="M 
25 PRESSURE: INLET I OIFF 70 :l!.J(. 1 rs, l zo /-'sk::I / J"'SI -c 
26 MIN \ /15,1 . I I 

,_ ALI.OW DIFF: MAX ( 2) - I - I 1"51 -c 
OF Q Z7 OPER TEMPERATURE, /IO ',C //O'J:° 

Q 28 s;:, GR§ Q.T. OR MOL.WT. -= -' Z9 VISCOSI TY § CP AT Q.T . .... 
10 REQUIRED cv 

(31) VAi.VE Cv C, ir CJ,/...r 
32 

:a: 33 PRESSURE AT PORT .A A 
0 34 ENERG. COIL CONNECTS PORTS ). - s - A- -41 ,_ -u 35 DE-E:NE:RG. COIi. CONNECTS PORTS 8-C 8-c -c 

36 ACTUATES r,.,~=r .S # (I TiE 1Z rA,,ec.s-r 5 ,i-1 ,:...·.~,"':_ 

(37) MODEL Nl.iMBER (d) IAsco j'3Z.OAJ'1 c,e b. l:;.,e ~-"i:l . .B}(.1,4 L A.SU 5 Ju;U·'.") ..;,, 
NOTES: ( I l Co I LS TO SE OESIGNEO FOR CONTINUOUS DU TY. eN<;;.e A;"'~ &cvA C 

( 2) T>i Is INFORIUTION TO SE FURN 15;.tED SY VENDOR. 

A£9 Ai9 ~ ~9 
C D D 

2-WAY 3-WAY 4-'NAY ~ •'NAY 

DUAL COIi. SINGLE COIi. 

u) G<./C/.~.'C't_a) 1TbW N'OS. /,v~,,C4re OArA TO 8-= COMPt.£Tc£) dY ,,SI OP E/4? 

(a) souµc10 YA (..VeS "T') 4£ r(.llit'-/l'S,'l,:..O WIT# .Mo,, ,,__r1r-1"<:; dOCl<Ei ; l-'A~IJW4 ,e£.S'" 

I TAG ,'lO. 



-

--

-

,.... 
-0 
N N - "' 
<O < .... "' ,.... -

I 
Z C 

0 

0~ 
C OU .. 
E "' ... ,a 
0 ..... 

-------·---· 
I 

J. 0, E. .di ../.0...! ?co 217 I 

DATA SHEET sov 
Stearns-Boger SOLENOID VALVES PAGE ~ 

S-R PROJECT C-Z.17? U 

CUSTOMER Mc/JONNcLL OOf..lGLAS ,ASr,.eo;I/A CIT/CS 01. ACCOUNT 
PROJECT l'O MWe, 50L.4£. ,O;L.OT P'-ANT DATE 4- ,,1_9.:,; ~EV Pt 
LOCATION LJAGGETT C,4 l. I ~,J ,,:2/..I I /I BY CAM 
REVISIONS:! Q ;/' ': ..:. : BY ~ -~- 2 BY -- 3 av __ 4 BY -MANUFACTURER SOURCE: QUOTE OF 

...I ' TAG NUMBER 5ov- 14/Z sov- /41-3 
-c 

2 SERVICE = NORTH TAK6ET cAST JA.l!GeT .... 
z 3 srlvrn'-/< $/11,1T1,:/Z, .... 
0 4 LOCATION (.1' C4 (.. (..1'CA (. 

5 TYPE 3 -WAy ,-WAY 
6 SIZE: SOOY I PORT 1/4. I I 3/32. ,, I t/,L ,, :;/; 7 ,, 

7 RATING a TYPE CONN. JOO -ii ,&NPT .3c,o # ,;::Jj,'21 
>- 8 MATE., I AL: BODY MASS E.l!AS.S Q 
0 ,a 9 SEAT .BONA ,v &u~A ,<J .... '0 OPERATION: DIRECT/PILOT tlllZECT ,01.€.§c.r > 
...I 

'' PACKLESS OR PACKED ?ACK'-G.SS -c PAC,K(.~.S > 
'2 MANUAL RESET ;Vo ,vu 
'3 MANUAL OVERRIDE µi) ,<.JO 

'4 

's ENCLOSURE NGMA d, N'.:MA d. 
'6 VOLTAGE I HZ~ ll.O J/ I ~o f/Z I IZO !/ f:,o ).IZ 

Q '7 STYLE OF COIL (1) tlT 1-1 r 
0 18 SINGLE OR DUAL COIL S/NG(.,,c SING,:,.E z 

(! 9) INRUSH I HOLDING .... VA: ( Z) I I ...I 
0 (20) WATTS ( z) 
"' z' APPROVAL REO. ·UL,FM,CSA U,L U,L 

22 
23 FLUID "-£<2.//IC-£ Al~ s ,:!:,e,v'/G,e A/,e 
24 MAX I MUM FL OW / NO~MAL FLOW /Sc.FM/ O,ZS5G-M /SC,:,M /o,.?$~/14 
25 PRESSURE: INLET I O I FF :a ;IS/~, I ,i/S/ I ;.o J/5/C I ,t:':S/ 

-c 
26 ALLOW OIFF: >,flN I MAX - I I /9 I - I /fl I- (2) -c 

OF Q 27 OPER TEMPERATURE, /ttJ •F -· //fJ ~,c 
Q 

28 SP GR ~ 0. T. OR MOL.WT. -= 29 ...I v I seas, TY " CP AT O.T . ..... 
~o REOUI RED cv 

(3t) VALVE Cv 0 • 1-1- 0, /.J' 
32 

z 33 PRESSURE AT PORT A ,A 
0 34 ENERG. COIL CONNECTS PORTS A-,G - A-6 I- -u 35 DEENERG. COIL CONNECTS PORTS s-c .a- ,: -c 

36 ACTUATES TAllG£r SN1.1rr.::.2 rA1c'G~T s;,1urr=.1: 
(3 7) MODEL Nl.MBER A,sco II !JZOA!1 0/.;, 0-It~ ,.,,..,ri:1 &?,v,4 '- ,dSCO J'3Z0Al7 0,'2 

NOTES: ( i) Co11.s TO SE l>ES IGNEO F OA CONTINUOUS OUTY. £Ht:,(! A 1'71"',0. E{✓.4 l 

( 1 ) T,11 s INFORMATION TO !E FUANIS>1£0 !Y V£,.OOA. 

A£8 A&B ~ ~8 
C D 0 

2-WAY 3-WAY 4-WAY 4-WAY 

OUAL COIL SINGLE COIL 
(~) EN'CIRCt.EO 17"e-<A Nas. I /1/t:l/CA Tc _g,4 TA TQ 9.: C.OMPt..eT.EO gy Et00€R 

(d.J Soc., YA t.. v6 TJ ,jt£ ;u/c'N/Sllt!:IJ WI TH Mt7tll\lT/ NG' 8RACKG T f .t.l'.dA:,01'1/A..<ZEJ 

I TAG NO. 



-

-

.... 
-o 
N N 
- en 

<O C 
N"" .... -

I 
z C: 

0 

0 .,, 
C: G • • • '- CD 
0 ... 

DOE ND. ~Ol7Do2.17 
DATA SHEET Sov 

Stearns-Boger SOLENOID '/ALVES PAGE 11 
S-R PROJECT 2170D 

CUSTOMER MI)Ac, ACCOUNT 
PROJECT SOL.~ t O~E OATE '2.-l~-61 
LOCATION Q~C:i.G1;::r-r 1 !:. 8 BY ~~ 
REVISIONSs!&.2-IB-'al BY~ 2 BY_ 3 BY_ 4 BY --MANUFACTURER SOURCE: OUOTE OF 

~ I TAG NUMBER sov 14\S C 
2 SERVICE USED w /T'\J \'\\ ~ ca:: 

"' z 3 
"' c:I 4 LOCATION MTD ol'I '" 1~,e 5 TYPE '3 WA'< 

6 s I ZE: BODY I PORT '/4" I I I 
7 RATING a TYPE CONN. 300 ~ ~t--l?"i 

• 8 MATERIAL: BODY BR~ss Q 
0 

~UNPI N CD 9 SEAT 

"' 10 OPERATION: DIRECT/PILOT Dl~Ec..T > 
~ 11 PACKLESS OR PACKED p~ C.f( LI:$ S C 
> 

12 MANUAL RESET NO 
13 MANUAL OVERRIDE NO 
14 

15 ENCLOSURE 1"1E:IVIR .,; 
16 VOLTAGE I HZ 811 118 120 I "o I I 

Q 17 STYLE OF COIL Ill HT - 18 SINGLE OR DUAL COIL S \"N GLE 0 
z u INRUSH I HOLDING I I I "' VA: (21 ~ 
C, 6:o WATTS 121 "" 

21 APPROVAL REO.-UL,FM,CSA UL 
22 

23 FLUID A\K 
24 MAXIMUM FLOW A.<; REQU\P.EO 
0 PRESSURE: INLET I DIFF I I I C CUI ALLOW DIFF: MIN I o ps \~ I I I ... MAX (2) C 

OF 100: F Q 27 OPER TEMPERATURE, 
Q 

28 SP GR• O.T. OR MOL.WT. -::::, 
29 ~ VISCOSITY• CP AT O.T. ... 
~o REQUIRED cv 

0 VALVE Cv 
32 

z 33 PRESSURE AT PORT A 0 34 ENERG. COIL CONNECTS PORTS A-8 ... -u 35 DEENERG. COIL CONNECTS PORTS B-C C 

36 ACTUATES TY 1419' 
eJ MODEL NUMBER 

NOTES, t. COILS TO IE DESIGNED FOR CONTINUOUS DUTY. 
2. THIS INFORMATION TO BE FURNISHED BY VENDOR. 
3. E Nt l~C.\.E 0 ITEMS To 6~ C.oMt>LE'ttD SY 61DOE 'I\. 

A£B A&B * ~B 
C D D 

2-WAY 3-WAY 4-WAY 4-WAY 
DUAL COIL SINGLE COIL 

I TAG NO. 



-

-

,._ 
-0 ...... - .,, 
IO ,c ... .,, ,._ -

I 
z: C 

0 

0 ,:i 
C: ,u .. 
E "' ~= 
0 .... 

DATA SHEET 

Stearns-Boger SOLENOID VALVES "AGE 
S-R PROJECT 

CUSTOMER !WcOoNNcLL LltJUGLAS AjTRONAUTICS Co ACCOUNT 

PROJECT !_0 MWe SOLAR ,&'le.OT PU!hT DATE 
LOCATION 1).4GGGiTT. C4t../F,:;~NIA SY 
REV 1 S IONS: I (? ,. -~ ,- - ; 9Y ~ 2 av -- 3 SY -- 4 

MANUFACTURER SOURCE: OUOTE OF 

... I I UG ,'lUMBER SOY- Ibo Z. 
,c 

2 SERVICE a,: Se£V/C<: W7"/Z n ~ WA>?c ..., 
z: 3 w11!/JP: /1-711 ~ ?-71 ~ ..., 
c= 4 LOCATION t..1,..,.€ ( 2. ~ Sw · :tl-AQO 1 /,V 

5 TYPE ~ WA '1 N()fl/Al !.L. I( tY!rJ .... 
( 6) SIZE: SOOY I PORT I 
[7) RATING a. TYPE CONN, 

• 8 MATERIAL: BODY Sr'Ao.1t.P,5 5,-gEt... 0 
0 

/c,C~,J = 9 SEAT ..., 
10 OPERATION: DIRECT/PILOT 01;:Ect· > ... 
11 PACKLESS OR PACKED P,4CKUSS ,c 

> 
I 2 MANUAL RESET ;'JI) 
13 MANUAL OVERRIDE ,I<)•) 

I 4 

1 5 ENCLOSURE N€MA. 4. 
I 6 VOLTAGE I HZ ~ /ZO 1/ (,o /IZ I 

Q I 7 STYLE OF COIL (1) µ1' -C 1 8 SINGLE OR DUAL COIL StNGLG" :z 
(1 9) INRUSH I I 

..., VA: HOLDING ( 21 ... 
0 (zo) 'NATTS ( 2) .,, 

21 APPROVAL REO. ·UL,FM,CSA (I , l. 

22 

23 FLUID WAj"E;:· 

24 MAXIMUM FLOW I NO!'ZMAI. ~I.CW SD6,._,,,,,,; ~ Gr't.J\ 

25 PRESSURE: INLET I OIFF t;,o I'S 1 j? ,'J!J I ,c 
(zsJ MIN I I ,_ ALLOW .0 I FF: MAX· ( 2) 

,c 
OF Q 27 OPEFI rEMPERA TURE, !,J';-

Q za SP GR ~ O.T. OR MOL.WT, .'79 -::::, 
29 I , I ... v I seas I TY § CP Ar Q.T . ... 
~o REOU I RED cv 0,4.S-

(31) VALVE Cv 
32 

:z 33 PRESSURE AT PORT 
0 34 ENERG. COIL CONNECTS PORTS ,c; ( p'AIE'~(;/< =:.as-:) - .! 70 ,_ -· " 35 OEE~EFIG. COIL CONNECTS PORTS .A-~ ,c 

36 ACTUATES NO/Ve 

(37) MOOE!. l'il.MBER 

NOTES: \I) Co I LS TO SE OESIGNEO FOR CONTl,.UOUS 0 UTY, 

(2) TH I 5 INFORMATION TO eE FURNISHED 8'1' VE,~OOR. 

A£8 A&B ~ ~B 

C 0 0 

2 -'IIAY 3-WAY 4-WAY 4-NAY 

•UAL COIL S l"IGLE: COIL 
(3) £i,IC/RC!..:Cl /T€M /\10,S. INC/CAT,: t)A7A 70 8£ CCMPt.:rl:.!J .dY ,d/L-'1,,,'c,€ 

I TAG 

sov 
q 
c- 2./700 

4- Z.4-A'? 1(.:/ P, 

C:1/V' 

SY ---
s .. :. \/ - 1 

I.\ SE O ·.µ I \.. 'I - \ 

-"~ :::;. ,;N l './- i 

1 • ,•_' : J • j ; ( ,, ~, • V -· ... .,;:.. 
\1 '' 
_I 4 I ., .· . .., ;: -~ ~-- - -
~ ~ :~ ss 

;~ .•, '.\i ~- ~ j 

: \ ·~-~- ::- -::-

\~~c ~~. ~ = _; ~ 
~, -; 
~:' I~ 

~.;;: :,' .'• ~ 

I:.'-' I ' .~ 0 . ..,,, 

1- -' '$1,::.-..; 
I 

.:.A.!,_ • 

r- ' ,; - -
;. ~ ~.; ,;,,,! ..; ~ , ... 

I 
I 

', "": .... ,: -= 
., -

A. 
,.:. - ; 
~ -i.... 

. ' . :...,,, ..... 1 

NO. 



-

.... 
-o 
N N - .,, 
<O C 
N en .... 

I 
:z C: 

0 

0 ,::, 
C: Q) ., 
e ~ ,._ ca 
0 .... 

J,HA SHEET Sol/ 

Stearns-Boger SOLENOID VALVES ~AGC: /0 

S-R PROJECT C --Z/ 7Qo 

CUSTOMER MctJoN'NEt. !.. OOUGt.A.::. 4SF'<:JNAUTICS Co ACCOUNT 

PROJECT /0 Mt,V'e 50i.AR PIC.OT PLANT DATE d.-~-?:J ,<'=:/ /11 

LOCATION OAGGl=Tt CA L. I ;:cJ,12,V IA 9Y CA,YI 

REVISIONS: I () '"'i'!..:"- ~ ~: 9Y Li:_ 2 BY __ 3 9Y __ 4 BY ---
MANUFACTURER SOURCE: OUOTE OF 

-I I TAG NUMBER sov-170;7 sov -17'2.5 
,c 

2 SERVICE w/ LV-ll0Z (iv 11.6& wl'?'t-1703 (£4f1tJ::,c CZ: I/Set) 'iZ 'JO ... 
:z ... 3 t.:AIU Wn' .sn.e TK- 701) ~ PP P-7oJ '( ,•'-704 ~c. ,' 
<:I 4 LOCATION L.!/-/70 "2.. MT!} OA.,· =- ✓- I 7!1.i MTZJ ON 

5 TY?E .;- WAY ;YO.{'MALL.Y CLi)Si;p .1 - WA / Mv:.'.14 U'I C!_; ~ 
( 6) SIZE: SOOY l PORT //.a: N I I 1,1,,., I 

7 RATING¼ TY?E CONN. 300-;/£ ,c,,.;pr :::-, ~ .::J -= . .: 1r·-r 
>- 8 MATER I AL: SOOY MA..S.:S G.l!..J 'SS 0 
0 

/:'l/1.-'A ti l:WJA ,.; ca 9 SEAT ... 10 OPERATION: OIRECT/?ILOT Oli!EC7" c-1r:-=cr > 
-I 1 I PACKLESS OR ,c 
> 

PACKED PA:KLGS$ ,P,A CK C.. ES..S 
I 2 MANUAL RESET NO /11 

I 3 MANUAL OVERRIDE µJ /'ii") 

I 4 

I 5 ENCLOSURE Ne"MA d /1./cMA a. 
I 6 VOLTAGE I HZ~ /ZO 1/ I {:() 11: I /2,) ;/ I ii:.- JIZ 

0 I 7 STYLE OF COIL (!) /-IT f/T - I 8 SINGLE OR DUAL COIL .s INC r_: 0 5/NGL.t: :z 
(1 9) INRUSH I I I ... VA: HOLDING ( 2) l -I 

0 (20) WATTS ( 2) .,, 
2 I A??ROVAL REO. ·UL ,FM.CSA V- l V•l 
22 

23 FLUID At~ .41/4: 
24 • MAX I MUM FLOW ,AS /4E}1.111.!€ £l As- /4£:; !;I/'? S'/.l 

2S PRESSURE: INLET I OIFF 3of'~,~ I I 3cPS1G I 
,c 

(26) I I I I ,-. ALLOW OIFF: MIN MAX (2) 
C 

OF 0 27 OPER TEMPERATURE, /OJ ',C /Oo 'r 
0 28 S? GR @ O. T. OR MOL .'NT. -::, 

29 -I VISCOSI TY § CP AT O.T. .... 
~o REOUI REO Cv 
31 VALVE Cv 
32 

:z 33 PRESSURE AT PORT ,4 A 
0 34 ENERG. COIL CONNECTS PORTS ,A -6 - .A - .5 I- -.., 

35 OEENERG. COIL CONNECTS PORTS /J-C 6-c C 

36 ACTUATES t.v -/ ?O:;. -;·-; -/ 7-:.l.3 

(37) MODEL NUMBER 

NOTES: ( 1 ) Co 11.s TO BE OESIGNEO FOR CONTINUOUS OUTY, 

( 2) THIS INFORMATION TO 9E FURNISHEO BY VENO OR. 

A£8 A&9 ~ ~B 

C 0 0 

2 -'NAY 3-WAY 4-WAY 4 -WAY 

DUAL COIL SINGLE COIL 

(_.3) £,VC/.RC:;..Eo ll?M NOS, /,v"~ICAr$ .OA~ Ttl tJ.e CoMPLeTE.O aY 810.:JER. 
14) 'SO(. VAt:.!/E TO .iE ,.:u,e.,v /S,1/.F.O w/rH M0(,IN7°/IV'~ ,d.,Z.,fCtdT.S fe/4' /Jt c 1..,,..,:r1 ,,~ ~ O~.I t/,A '- [/,: 

I TAG NO. 



-

,.. ,.. 
~ ~ 

en 

~;;; ,.. -
·z Zo 
oc 
Zw 
:E en 
a: ~ 
0 
u. 

'107 1r O o '2 I 

TEMPERATURE INSTRUMENTS DATA SHEET T~ 
Stearns-Roger PAGE 

;; 
S-A PROJECT '2.l]oO 

CLIENT MQ~C ACCOUNT 

f-'c,. 

PROJECT 5 01..~R ONE-. DATE 2-~Q -SI 
LOCATION OAG~~iii t.t\. BY ls~ 
REVISIONS A '2-,o-'IIBY R W 2 BY 3 BY .. BY 

MANUFACTURER ~c.I10~ tlI~ SOURCE: QUOTE OF 

1 TAG NUMBER r: s;; I~ I~ FLOW SHEET SERVICE p >.- I 'l 

2 FUNCTION 0 RECORD Q1NOICATE • coNTROL • BLIND • TRANS 

OTHER IRPdHl"l\\'iTli.B w,i~ 2. OiJi~I.. ~ol..:I~~e &l. 11 B t-\ 52 ( 3) 

3 CASE • MFA STD NOM SIZE COLOR: 0 MFR STD OTHER 

...I 4 MOUNTING 0 FLUSH. • suRFACE QYOKE OTHER 
< 
cc 5 ENCLOSURE CLASS • GEN PUR QwTH PROoFO EXP PROOF CLASS--GAOUP __ oIvIsI0N 
w 
z 0 FOR USE IN INTRIN SAFE SYSTEM OTHER 
w 
C) 6 POWER SUPPLY • 117V 60 HZ OTHER ___ AC ___ oc ___ VOLTS 

7 CHART 0 12" CIAC OTHER RANGE NO. 

8 CHART DRIVE 0 24HR OTHER QELEC • SPRING OTHER 

9 SCALE TYPE RANGE 1 2 3 

I 10 'TRANSMITTER 0 4-20 MA 010-so MA 0 3-15 PSIG OTHER o- ]Q ~Qi. 
OUTPUT FOR RECEIVER SEE DATA SHEET ,, CONTROL MODES P · PROP (GAINI. I - INTEGRAL (AUTO RE SETI, D - DERIVATIVE (RATEi 

cc OP QPI QPIO 

w OTHER O"' -OF-E SW\T0-1 ~C.T\O'H - s E; 1,1:\. ow 
...I 
...I 12 ACTION ON MEAS. INCREASE OUTPUT: 0 INCREASES 0 DECREASES 0 
cc - ·-- 0 NONE 0 MFR STD OTHER I- - - - -z , .. SET POINT ADJ • MANUAL 0 EXTERNAL O REMOTE OTHER 0 
(J 

:; 0 NONE QMFR STD - ... ·-- OTHER 

16 OUTPUT 0 4-20 MA 0 10-50 MA Q3-15 PSIG oTHER C.f2:ti.zAc. r CLO '&U Re 
- - SAMA CLASS COMPENSATION --
ft 

- - ·--- - - & TEMP: NORMAL MIN. MAX. MAX. PRESS -
CORROSIVE/EROSIVE DUE TO 

- - --
0 FIXED ADJ. RANGE SET AT I-z --w -- - TYPE MAT'L ___ EXTENSION: LENGTH TYPE 

:E 
SIZE: w DIAMETER LENGTH INSERTION 

...I 0 ABOVE O BELOW w CONN: LOCATION: FT INSTR 

-- - - 0 MFR STD LENGTH MATERIAL ARMOR 

MAT'L INSERTION LAG EXT CONN 

.... i CONST. 0 DRILLED 0 BUILT-UP OTHER 

23 ALARM SWITCHES QUANTITY ~ FORM RATING lAm?..- ,·1.0 v~-
:3 
< 24 FUNCTION 0 TEMP • DEVIATION CONTACTS TO ON TEMP INCREASE 
en 25 ACCESSORIES LJ FILT-AEG LJSUPGAGE LJOUTPUTGAGE LJ MTG YOKE CHARTS w 
8 oTHEA Mou.NT IN N.~M'#\ 4 I16NtJJoN B12~ ~< 

26 MOOEL NO. 

NOTES, 

I. REQI..\\RE S: 1. EA AC'T lo N PA\'. AP ~\0\ Tt-,E. i MC C. ~ \..\?l.€ T\l,_PI~ SM\TH rt w1Ti-' ers s 
SASE -> 
o-,oo i=- i'<l'E Tc. INP~i 
0 -\OVOC. O1.ATillA T' 

2 l::A AC.Tl~N p rl K. AP \ 0'2 \ YOLi,._(..,E SWITC..t-l WITH B1 Si. \\ SAS!:: 

W\T't-1 OUji.,L ~POT s \NliC.1-1 01.,1.iPuis., CAt.\SRAr~c 0\ P.L 
Sii P01"17'a .or NO ·o-\OVOC. lNP L\, 

2., AC.1\o N 

n. ~ ~ SET AT no·i= (TAH r.i:it~) ,c. 
rO OIC COOL<~ 

ilt!ll'a Is .. , AI ,s•~ >(Sov l'°i\S) 1.q,s ~ I<'.\ \'a 111i PAN S TAR:E~S 
5E E' Mr:~ ":=OR S :o Pc,:'.i'.'' AP.q\O\ AP\02 I ,i?\Ocl . ·~ 

{ SEE No,E. ':) 

3- Oil C.OOLER FAN C.ONTROL Mt\Y ~£ DE:LEiE.t> IF NOT R.E. Q.LAIRE D. 
l"l-\1 S \,Vt-LL OELEi:: ON: ,Ai?\02.\ VOL i "~~ Sv'.t·:-c ~ • 



0,C,£.JI 40.Z;'oc::.,17.z 
-DATA SHEET I -

Stearns-Roger TEMPERATURE INSTRUMENTS / 
(FILLED SYSTEM) PAGE 

S-R PROJECT C- 2./7::~ 

CLIENT ,,<,l:;i)1N'N.:f.t. /JC(JC,-L.d.S AS TZ;<.iAVt!CS Cc ACCOUNT 

PROJECT /0 MWe S :L,,d.J/.. .,.c1,cT ?!.ANT DATE 4-- 2-J'-JJ<.! ,'<.:JI p, 

LOCATION CJAGGt:rr c:'A L/,.:;tR.NIA av c,4;1,t\ 

10 :--'-..:•~SY 
.. 

REVISIONS .- -~ ! ~ 
2 SY 3 SY 4 BY 

MANUFACTURER SOURCE: QUOTE OF 

1 TAG NUMBER I,.,- - .'.4.::.Q Fi.OW SHEET SERVICE :,,1:oAA,A t. 5, C/.c .J,fl~l./'V.Lil:'\J ;,-;,:: 1/ .. -,--;;, 11u,-1 - T-

2 FUNCTION 0 RECORD fl1NOICATE i=!CONTROI. 0 BLIND 0 TRANS ' 
OTHER 

3 CASE II MFR STD NOM SIZE COL.OR: • MFR STD OTHER 

-' 4 MOUNTING 0 FLUSH OsuRFACE ii YOKE OTHER 
<( 
cc 5 ENCLOSURE CLASS D GEN ?UR • WTH ?ROOF• EX? PROOF CI..ASS--CHIOUP __ 0IvIsI0N 
w 
z 0 FOR use IN INTRIN SAFE SYSTEM OTHER w 
<:I - - -- • 117V60HZ OTHER ___ AC ___ cc ___ VOLTS - -- -

-· 0 12" CIRC OTHER RANGE NO. 

- 0 24 HR OTHER QELEC QsPRING OTHER - -· - -
9 SCALE TYPE /.Nt.lZ. (..u~i RANGE , 2 3 

$ - ' 0 4-20 MA Q10-50MA :1 J-15 ?SIG OTHER 

X ..! e - - - .. FOR RECEIVER SEE DATA SHEET 

11 CONTROL MODES P · !OROP (GAIN). I· INTEGRAi.. (AUTO RESET), D · DERIVATIVE (RATEi 

cc OP • Pt Q?tQ 
w OTHER -' 
-' 12 ACTION ON MEAS. INCREASE OUTPUT: c-: INCREASES fl DECREASES 0 
a: lJ AUTO-MAN SWITCH D NONE • MFRSTO OTHER I-z 14 SET POINT ADJ • MANUAL D EXTERNAi.. D REMOTE OT'HER 0 u 

15 MANUAL i'IEG • NONE D MFR STO OTHER 

16 OUTPUT 0 4-20 MA 0 10-50 MA • .3-15 PSIG OTHER 

17 FILI.. SAMA CL.ASS '"' COMPENSATION r""-r~ 

18 PROCESS CATA TEMP: NORMAL 2',2;~ MIN. ,1,M{i_ MAX. ~.:i~ >,: MAX. PRESS l:: C·~a:S: g 

CORROSIVE/EROSIVE OUE TO 
t 

I- 19 RANGE D FIXED AOJ. RANGE YE~ SET AT l ~C" '= 
z § w. SUI..S TYPE MAT'I.. ___ EXTENSION: L.ENGTH TYPE 
~ 
w SIZE: DIAMETER L.ENGTH INSERTION 
-' D ABOVE. BELOW w CONN: LOCATION: FT INSTR 

• MFR STD 2 C 7 • I' . . -· 
21 CAPILLARY LENGTH MATERIAi.. .:., - ~-: ARMOR 

22 WELL MAT"I.. jo.t 5 S: INSERTION LAG EXT 2. " CONN 3/4"N.-df 

-~ CONST. D DAIL.LEO D BUILT-UP OTHER 

cc -- QUANTITY FORM RATING 
5 -- - ... - -· --
<( ~- ~ -- D TEMP QoEV1AT10N CONTACTS TO ON TEMP INCREASE 

"' 25 ACCESSORIES • FII..T-REG • SUP GAGE II OUTPUT GAGE LJ MTG YOKE CHARTS w 
8 OTHER ·"' 26) MOOE!.. NO. 

NOTES:(;) c,</C/IZCL@ /~ NOS. //V,VCATE PAT,11 10 &c CcM Pi.et£ .0 ~y 6/0,0,=.R. 

-



-

-

" ,_ 
;;.o -~ 
J <( - "' ,.... -
z~ 
Oo 
Zw 
:=="' a: <( 
0~ 
u.. 

tl. a.£. ii .:/-CZ 7oo~ I 7 I 
--CATA SHEET /~ 

Stearns-Roger THERMOCOUPLES IA PAGE 

S-R PROJECT c -/ 72cc 
CLIENT McOIJNNELL.. OCJUGLAS AST~ONAC/TICS co ACCOUNT 

PROJECT /() .&:!V/!: SOLAR. ,P/LOT t7C..-:.NT CATE .i ·l!-£:J ,:?.:.:/ ?1 

LOCATION Lh1GGEFT ,..ALI ,C~';-;."/.1/A BY -::A1V1 

REVISIONS ,c :;-:- . -:_,j 
BY r ~~ ~ ~.. . 7Lf ~ ·1 ~-✓ SY ,,.:_,,;.; 3 BY 4 BY 

MANUFACTURER SOURCE: QUOTE OF 

1 fil COMPLE7E .O.SSEMBL Y OTHER • HEAO 

ELEMENT 0 • SCREWED COVER OTHER 

7 TYPE 0 SEAOEO INSULATORS B MATERIAL At.UM/NUN'- CONOUIT CONN 3/4''(.JIJT ¼ 1; 17,. a SHEATHEO gr r.." I! UNION 0.0., MATL 9 NIPPLE SIZE OIM "N" i9 

0 PKO CONN NPT, MATL WELL 

0 FIXEO 0 AOJ 10 MATERIAL: Q:io4~ Q J16SS 

J HOLOOOWN: 0 STD II SPG LOAO OTHER Z, ~ •• CllktM£ t1,1Jt V .4:TM /! 2 f'Z. 2 
4 NO TIC: 0 SINGLE IJ DUPLEX 8 CONSTR: a TAPERED O STRAIGHT 0 REC. TIP 

5 JUNCTION TYPE: 0 ORJI.LEO O BUtt.T-UP 0 CLSO ENO 

QExP CGROUNO CJUNGROUNO QENCLSO 0 DIMENSIONS:• MFR STO o.o, 1.0. 

13 CONN PROCESS: 0 SCRO NPT 

ii WELO IN FOR~t.0. SOCKET 

FLANGE: SIZE __ RATING & TYPE 

MATERIAL 

(;) MOOEL NO. 

~ ~ I L; 4 . 
N ~ T }'f-~u-+I 

¼ (z.) WELL OIM. ELEM. ISA SERVICE I 
REV TAG NO. 

LENGTH TYPE GAUGE 
(NOTE CORROSIVE ANO EROSIVE SERVICE) NOTES "U" ·'T" 

" !Cl.I ,'( ;t.=, 2 I{' .3" f'' ft. 
TE- NOi 17 ~Ad .fl;C t',1/A/N Si,l,t SY/J-4!.! j.j ~.voe•,..:_!6. · 

/cJ ':cH d;; " 17:;· K )r<I;( · ST€'1.M 
-1, - ,, 

TE- 1otJ 2 4 l ~ (,4; • .:1,:,) ll!C coNOc.,-./SAre l!J o.s-701 C5Sv> ,0£,~ ~ c..~ii( 

'sew :as z '.,( 171" 
It. 

TE-102.Z. 
s,, 

;;.;:: .4') .j//C TY/4:df,• .. : c ~ l·· ._ MAIN S,M ,- 1":.iM,""' 
"\ ,, S.:.r', 

I"'\ I, ,. 3,. 15\" 
K ' tP<-110~ 11:>0 :::. 1'2. (c,~-~ll "!: 1 ~ ;C.;1 ::p•:.'c. fl,-::..-,,,::._ ,~;~ - -:"i•.: 

NOTES:/, £NC/,tla£0 /Te,w NOS. fNOtCAT,=° CATA 7o c'c co1v1,ot..£Te o gy -8/CCER 

z 7M- Mtiv'll\llf/M ,Pf,.0,= W'At..L Tl-I ✓CK#ES S 

-".l ~;..;!..,(,i'.~')..,,'t°~~ _sv S?i::,;.: (~-:'"'?\J ~ ') :) : ,;:; :.. 'J s . -· 
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-··_ 
' 

i --

DIVISION USAGE I 
MM! p I PP I SH I Fi ! S? I 

I I I I I I 

MINIMUM PIPE WAU. TiiIC1QtESS 

Tm 

1. S?-f.ALLER THP-.N 0 • 6 2 5 

2. FROM 0.626 to 0.750 

3. FROM 0.751 to 0.875 

4. ~_m-,1 n RU, !"o , nnn 

5. FROM 1.001 to 1.125 

.6. FROM 1. 126 -to 1.312 

7. FROM 1.313 to 1.437 

8. E'ROM 1.438 to 1.562 

9. FROM 1.563 to l.750 

10. FROM 1.751 to 2.000 

11. FROM 2.001 to 2.250 

12. FROM 2.251 to 2.500 

13. FROM 2.501 to 2.750 

14. FROM 2.751 to 3.000 

15. FROM 3.001 to 3.250 

16. VROM 3.251 to 3.500 

17. FROM 3.501 to 3.750 

18. FROM 3.751 to 4.000 

19. FROM 4.001 to 4.250 

NOTES: 

Stearns -filoger 
INCOll~OilATlO 

ENGINEERING STANDARD 

Tlll:R.'1:JWEU. INSTALLJ..TION 
STANDARD DETAIL 

I 
STAND.A.RO NUMBER 

DN 00. 5 
I 

OATA S~EET TE 
PAGE !8 
ISSUED 6- 20-J' ~ ,f'E:- : 

REVISED 

TOT. LGTH. 
"A" I 

SntENGTH W • 1'1 INSERT LG!H. II; 

"B" "C" . ' 

LAG EXT. 
"D" 

II 7.000 0.406 II 2. 719 3.875 

7.000 ii 0 .487 2. 773 3. 750 

7.000 0.568 !I 2.807 3.625 
i 
i 7.nnn II 0.6'50 .I 2.350 3.500 

II 7.000 0. 731 2.894 3 .37 5 

8.000 0.825 -I 2.960 4.188 

8.000 o. 934 3 .003 4.063 

8.000 1.015 I . 3.047 3. 938 

II · 8.000 1.133 3 .112 3.750 

8.000 1.300 II 3.200 3.500 

II 9.000 II 1.462 3.2S8 4.250 

9.000 1.750 3.250 II 4.000 

9.000 l.930 II 3 .320 3. 7 50 

9.000 2.100 3 .400 3 .500 

I 10.000 II 2.275 3 .475 !I 4.250 

10.000 II 2 .4Sd I 3.550 4.000 

10.000 2.625 3.625 3.750 

11.000 11 2.800 II 3. 700 4.500 

II 11.000 II 2.975 3. 775 4.250 

1. Thermcwell material shall be 2-1/47. chrome a:oly, ASTI1 182 F22, with a carbon 
content not to excee:i0.127.. 

2. All welding and stress relieving shall be done in accordance with Section I 
of the_ ASME Power Boiler Code and the Al.'lSl 31.1 Power Piping Code. 

3. The tag number ot each thermowell shall be inscribed at the top end of tne 
thermowell above the weld area. 

4. Each ther.nowell shall be cleaned, and all dir-:, metal chips, or other foreign 
material shall be removed; and a 1/2"-square head carbon steel plug shall be 
installed to protect the thermowell until the thermocouple eleoent is installed. 



- DIVISION USAGE 

MM 

~"-14 NPT 

N 

'° 0 . 
0 

+• 

Q 

0 
0 .,., . 
N 

i ,3 7 511 

--0. 062 

'° .... 
0 . 

-t• 
0 
0 

--~ 

Stea:rns-~o~er 
1•c0u•o11ut:, ~ 

STANDARD NUMBER 

DN 00.5 

ENGINEERING STANDARD 
VATA.S14EET TE 

• TliE.R?'!j'WELL INSTAUA!ION 
STANDA..'IUJ DETAIL 

PAGE JC 
ISSUED 6-'Z::-80£-=vtv 

1.50" !' 0.01 

REVISED · 

NOTES: 

1. FOR STANDARD 'rnL'!U-100ELL 

SPECIFICATIONS A..~D DL"l:ENSIONS 
SEE ?AGE /8 

2. FOR USE ON ?-1'.Ant S !EA,.'1 HOT REHUT, 
COLD REKEAT, BOILER FEED J?U}li' 
DISCHARGE, AUX. STE.A.'! & BOILER 

FEED PUMP TURBINE DRIVE SYSTD!S 
ONLY. 

0.437" + 0.062 
-o FILLET WEID 

ANGLE r if 45 ~-

- ...... -.,.-

0 .12511 

. 
i:: 

{ 5= 

"A" = SEE !ABLE 

113 11 = .65 X Tm < 2.25" 
• .7 x Tm> 2.25" 

"C" • 2.50 + ('!o-"B") 

"D" • "A"-2.50-Tm 

GUN POINT 
DRI!.L 
0.062R. APPROX. 



- .J-1 ,,, - 7,., ,, -. I 7 ;-o. (J,,:;. ,..,, ..... 0.1 ... ._. ~ ... 

-
DATA SHEET TE 

Stearns-Boger THERMOCOUPLES z PAGE 

S-R PROJECT C-.!17~~ 

CLIENT hlcOONNEL.L 00I.IGL4$ ASTRCNAUT/CS co ACCOUNT 

PROJECT {._0 MWe SOLAR PILOT ,Pt.ANT DATE 4- /,.f-,P? .tZ.£1 ,v; 

LOCATION f2.i.GGETT C.Atl,t:O.RN/~. av CAM 

REVISIONS 
., ;;, -~ s.; av' .,::,~,,~ -,8. ?-21-~ 0 By P.ii.J 1v J BY 4 BY 

MANUFACTURER SOURCE: QUOTE OF 

1 • COMPLETE ASSEMBLY OTHER HEAD 

ELEMENT 0 • SCREWED COVER OTHER 

2 TYPE 0 BEADED INSULATORS a MATERIAL AL.l!Ml;VUM CONDUIT CONN 3(4-"Nl'T 

• SHEATHED 0.0., MATL 9 NIPPLE SIZE 
1/2;, 

DIM "'N" 
~,, II UNION 

0 PKO CONN NPT. MATL WELL. 

0 FIXED 0 A0J 10 MATERIAL; 0 J04SS Iii Jl 6SS 

J HOLOOOWN: 0 ST0 • SPG LOAO OTHER 

4 NO T/C: • SINGLE 0 DUPLEX ~ CONSTR: II TAPERED • STRAIGHT OREO.TIP 

5 JUNCTION TYPE:: 0 CRILL.EC O BUILT-UP 0 CL.SO ENO 

QExP IJGROUN0 QuNGROUNO QENCL.S0 12 OIMENSIONS:0 MFR STO O.D. 1.0. 

13 CONN PROCESS: • SCRO:,~" NPT 

• WELDIN FOR ___ I.O. SOCKET 

FLANGE: SIZE--RATING & TYPE 

MATERIAL 

~ MODEL.NO. 

&n:9=Et: ::3 

~ N ~ T ~lf-U_J 

- (-Z.) WELL DIM. ELEM. ISA SE Fl VICE I. 
REV TAG NO. Tu LENGTH TYPE GAUGE NOTES 

"'U" ··r· (NOTE CORROSIVE ANO !:FIOSIV!! SERVICE) 
~-, ~°'""' 2...?~ 

,, 

" ,'/ ,. 1< 
TE-10O4- ~ 11/,.1_ (CZ. ~c) 

"tr,-; 
co,VtJ,-=,-.ISAT '= /"j t:JS-'f'::-.:. 

c ! 5 V.P .3 ~ fl cH"M (t "As--10-13,5.4 

'-' SCP4-w :I-" // 17¼ I< 
U-/CLJ- z : ~ 

(o?.A r./ :::1-✓c T--~ .:,,.-:' !,1 r= 7"' :..- ~ C-"' \/_~· TC£.-~ 
'-" 

::, 

I 

.. 

NOTES: /. ENC;.f,;(.£0 /TcM NOS. /NO/CAT,: OATA 70 8£ COMPLE"l~t.) EY SI :.)L..-0.;-

- '"I S'",.. DA-Tilt s..:..::-:::-- -- f'~,~·= ...,_ ~ ~- .. - '. -- ' ; ._ -·1, 



DIVISION USAGE 

- MM p PP SH I FI I S? 

I I 

S~cnrr.-~s -=.c~Gr 
1•co••o••t10 ._) 

ENGIHEERIHG Sil~OARD 

ST AHOARD HUHB Ei\ 

OH 00, 5 

APP~O'i.!.LS ".'-, / 
Des.Sect.,,, .. ,, ,/, 
S t S ~,,, ' / / THERMOWELL I HSTALLHIOH 

STANDARD DETAIL 

DATA SHEET TE I 
PAGE ae I 

.-.. e<: • upv_. ·. ,. • , 
ISSUED 0. I , • : 

·._,, '"•✓L-jf .' .. 

-~ 
' ' . ·-......... / 

REV I SEO 

00 NOT USE FOR HAI II STEAM, HOT RE.HEAT OR COI.O REHEAT 

1.---- THERMOWELL - See Instrumentation 
Data Sheets 

· FILLET 't/EL0-/.1IH. 1.09 
x CORRESPOHOIHG 5R~ALL 
TIIICXHE.SS-----i_ 

3/14• SOCXOLET 
(SE£ HOTE n) 

FULL PENETRATIOl-1 
WELD 

. 
z: 
::z: 

. 

3/~• THRE.OOLET 
( SE£ MOTE !i2} 

·el 
!:!:! ;;; 
-c ,-
-c 
Q 

~j ,-
-c ,-
:z: ...., 
s 
Cl: 

ti 
z: -
i= m -= - -::. --.:-1 

J 1 1 ;i 
l 1 1 ii· .LLJ ____________ , ..... : 

j 
~ 

I. HILL -PIP£ \TIALl. TO MATCH I • .D. OF a~L..'"i. 

.2. DSI 3/~• f 1TT1 NGS 'tiH !CH C:OHFORH iO SiHRNS-"OGER SP~t If! ClT I Olt. 
~;;,; P1!!!'.i Mi T; !'!! !.l.:!", 

~- SEE S1ANOA?.O rMCU.S. PAC! 2. f'OR IMS'illU.TlOM IH 2-!/2• 
S.W.l.£n PiFES. 

IHSTALUTIOH IH tl4ii'i 3TE:A:i, :-,OT REHEAT .:.:iO COLD REHE..\T. 

S. 00 HOT USE THRE!OED FIT'T!~G ;,J~ SE::!'i1C£ COIIOITIOIIS 'rl!!!C!! 
!XCEED EliHE? 900 ?SI 0~ soovF. 

•'fn ..... _ 

I 

J 
1 
! 
i 
! 

j 
i 
] 
i 
1 
) 
i 
I 
1 
i 
i 
J 
i 
i 

l 



• 

-

,.. 

~~ 
- <I) 

~< 
- <I) ,... -
·z 
~o 
Oo 
Zw 
::E <I) 

a: < 
0 Ill 
LL 

.:'.\DI.7oo'2.\7 

Stearns-Roger THERMOCOUPLES 
DATA SHEET if 
PAGE '3 

lv\DAG 
5-R PROJECT 2.l]OD 

CLIENT ACCOUNT 

50L.~B ONE 
t £- 2, I - 'i l PROJECT DATE 

LOCATION i,~6 fi ii~ C: A BY R '-A~ 
REVISIONS -20·'bi BY f<<;,.8 2 BY 3 BY " BY 

MANUFACTURE Fl \NSift~t!it NI S E~VI'=~ co. SOURCE: QUOTE OF 

1 • COMPLETE ASS EMBLY OTHER HEAD 

ELEMENT 7 • SCREWED COVER OTHER 

2 TYPE 0 BEADED INSULATORS I I B MATERIAL Q~ti\\'IJV..M CONDUIT CONN 

• SHEATHED O.D., MATL 'L~ 9 ,1111111 'i;1., DIM "N" 0 UNION 

0 PKD CONN NPT,MATL ____. Srl'cATli 
0 FIXED • ADJ 10 MATERIAL: • 30455 0 316SS 

3 HOLDDOWN: • STD 0 SPG LOAD OTHER 

4 NO T/C: • SINGLE 0 DUPLEX 0 TAPERED O STRAIGHT 0 RED.TIP 

5 JUNCTION TYPE: 0 DRILLED O BUILT-~P .,0 CLSD ENO 

OExP • GROUND • UNG ROUND OENCLSD 12 DIMENSIONS:• MFR STD O.D. 1, 1.0. 
t;~" 

13 CONN PROCESS: • SCAD NPT 

0 WELD IN FOR 1.0. SOCKET 

FLANGE, SIZE--RATING & TYPE 

MATERIAL 

6 MODELNO. c.i;rs-Bi-H-\v"\Gisc.s21 
. -

l-1•'-I 
~~ 

~AQj_ COMPRESSION 
F lTTING 1/S" NrT 

-
ACCT. WELL DIM. ELEM. ISA SERVICE I 

REV TAG NO. 
NO. LENGTH TYPE GAUGE 

(NOTE CORROSIVE AND EROSIVE SERVICE) NOTES "U" ·'T" 

TE. \-, 1 'o 3,, J 

NOTES: 

r 
I 
b 
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Stearns-Boger BIMETAL 
THERMOMETERS 

1},o.;;.N1, --:":.:.t 7::: 2.l 7L 

0ATASHEET __ 1_-..;.I ______ _ 

PAGE ____ _;_! _______ _ 

s-FI F'FIOJEcT _....;:c;_-......;:z:..;1....;7;_c;;...;.: ___ _ 

CLIENT __ _.M-a.ac:;.;:.JJ'--o,_v_:,v_:::....;-L'"'L=--'.o,;..;c;:;.:(.l.::.;Y::,.._,....:l:.::A::;-:..'_....;A;....;:5....;T,..;.~;;;.;.·~;..;vA..:..:::t.,....;' r,_.7....;w~-;.._....;;:-~;;::.· , __ _ ACCOUNT-----------
PROJECT --"/_o_M_~w ....... e __ s..;.c....;~-A..:.:..;:R;.....P,:....;.;1/L.;;;0;;...:..1_..;.P....;;'-A;;;...;.#....;..T _______ _ OATE ___ ....;:.d:::--~3...:0;__-~p..;.·:;.:~~,<c~~~y--';J_..;.1 

LOCATION _.;;;0,....A_G;;;..;;G....;;c:;.;..r..;.·T ___ . _....;CA::;..:..,;L::;,...:.';::_r,;;.":..;I'""':..' :.../:...1;;;,a;..· -----------
FIEV ISIONS TC} ;_, 7.- ·'.' BY _; ;I.) 

BY _____ ...:C:..;-..;.'..;.,':;.:~ _____ _ 

2 ---- BY ___ _ 
J ____ av ___ _ 4 ____ av ___ _ 

MANUl'ACTUFIER SOURCE: QUOTE 01' 

THEFIMOMETEFI WEI.I.. 

1 STEM: C1THFIEAOEO D F'\.AIN D UNION 9 0 NONE II 1NCL.UOEO • av OTHEFIS 

MATERIAL. 10 MATERIAL.; 0 J04SS • J16SS 

2 STEM CONN; • 1/2" NPT OTHER OTHEFI 

D Ml' STO • 0.250 D o.J7s 8 • ORII..L.E00Bu11..T-UP J STEM CIA: CONS.Fl: 

CASE MATERIAL.: • SS 4 OTHEFI OTHEFI 

5'' ~C.t: Dl\J 'JJ\'-,~~ • sc.=rn 
~/5 ,, 

5 OIAI.. SIZE CO L.OFI 12 CONN, PROCESS: NPT 

6 l'OFIM: 0 BOTTOM D BACK IIAOJ 0 WEL.0 IN FOR "1.0. SOCKET 

7 II EXT CAL.IBRATOFI HEFIM SEAL.EC CASE l'L.ANGE: SIZE FIATING & TYF'E 

( B) MOOE!. NUMBER MAT!:FIIAI.. 

~@ H n. 
; 'XI E..!.Sl.._1 [?LENGTH rll """:.,.::1---~....,_J 

BOTTOM ~j 
~ 1.. F O Fl M !:..!,!Ll --4ii T ~ U 
e- (STRAIGHT) BACK FOFIM 
en (ANGI..E) 

FIANGE OP STEM WEI.I.. OIM SERVICE 
FIEV TAG NO. 

ACCT. 

NO. ,.L. TEMP LENG,H '"U" "T" (NOTE CORROSIVE di EROSIVE SERVICE) NOTES 

77-//0l.. 
~,, 1½. - z 

2. ,, 
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<ll 

~~ ,... -
·z Zo 
oo 
Zw 

:1 ~ 
cc: cc 
0 
u. 

DATA SHEET rs 
Stearns-Roger TEMPERATURE INSTRUMENTS I 

(FILLED SYSTEM) PAGE 

S-R PROJECT ~ -.::"!7CO 

CLJENT McL)ONNEL.L OOt.lGL.d.S AST'.,fO,VAU 11C $ co ACCOUNT 

PROJECT /0 MW~ soLA.J< ;:;11. 0 T ,.:l,!.ANT CATE J--zo-Po ;.i..:;/ ~ 

LOCATION OAG:;err ::'At.; ,::.7,:.;_,v I A av CAM 

REVISIONS , r, ..;, ,':~·.:.;: ... 'BY .•: ~.:: 2 av l av 4 !IV 

MANUFACTURER SOURCE: QUOTE OF 

1 TAG NUMBER rs- /c-C' F \..OW SHEET SERVICE Dt'-5</,J.-f-'<.- -"A.:--' n "-~tCI .~1•1-4, -l .7"':/,•il-

2 FUNCTION D RECORD· O1NOIC.ATE II CONTROL OaL1No • TRANS 

OTHER 

l CASE • MFR ST0 N0M SIZE COLOR: • MFR STD OTHER 

.,j 4 MOUNTING D FLUSH • suRFACE QYoi<e OTHER 
<C 
a: 5 ENCLOSURE CLASS D GEN PUR DwTH PROOF• exP i>ROOF CLASS--GROUP __ 0!VISION 
w 
z 0 FOR use IN INTRIN SAFE svsTEM OTHER w 
0 6 POWER SUPPLY • 117V60HZ OTHER ___ Ac· _oc -VOLTS 

-· 0 12" CIRC OTHER RANGE NO. 

- 0 24 HR OTHER OeLec • SPRING OTHER - -· - -
9 SC.ALE TYPE RANGE 1 2 l 

i -- 0 4-20 MA 010-50 MA Ol-15 ?SIG OTHER -
et:1•ia!:f• FOR RECEIVER see OAT.A SHEET 

P · PROP {GAINI, I , INTEGRAL ( AUTO RESET), 0 - DERIVATIVE (RATE) 

I 
OP • Pl QP10 

OTHER 

ON MEAS. INCl'IEASE OUTPUT: 0 INCl'IEASES 0 0ECl'IEASES ~ - - -. 
a: AU"P9 ldcf• 91 cl"F.Eill 0 NONE • MFR ST0 OTHEl'I 
'"" -2 ·-·- - D MANUAL 0 EXTERNAL O REMOTE OTHER 

~ --- --- 0 NONE D MFFI STD OTHEFI -
- - ·-e• -- 0 4-20 MA 0 10-!IOMA Ol-15 ?SIG OTHER -

Q.]) FILL SAMA CL.ASS COMPENSATION 

18 PFIOCESS OAT.A TEMP: NOFIMAL .z3,g >,c MIN. 9brJ ·,£MAX. 2ft' ·1 MAX. PFIESS ft'. ./'5/.C 

CORROSIVE/EROSIVE cue TO 

~ 19 Fl.ANGE D FIXED A0J. RANGE ~s SET AT ~ 375~;:-
z @ w SULS TYPE MAT'L ___ EXTENSION: LENGTH TYPE 
:i 
w SIZE: DIAMETER LENGTH INSERTION 

. .,j 

D ASOVE D BELOW w CONN: LOCATION: FT INSTFI 

21 CAPILLARY 11 MFA ST0 LENGTH 2..f~T MATERIAL ss ARMOR V.£..j 

@ WELL MAT'L ~ 1 b S2 INSERTION LAG EXT CONN 

... :; CONST . D 0RILLED fl BUILT-UP OTHER 

a: 23 A L.AAM SWITCHES QUANTITY I FORM !!r'DT RATING /2C V C,_,. µ, ~ :s 
24 FUNCTION • TEMP Q0Ev1ATION c~~sc ON TEMP INCREASE <C CONTACTS TO 

<ll 2!5 ACCESSORIES 0 FJLT-AEG QSUP GAGE LJ OUTPUT GAGE LJ MTG YOKE CHARTS w 
8 OTHER ... c:c 

26} MODEL NO. 

NOTES: 

(.I. l s \,_-"' ~ ·: ;..:, ~ /,I'() .s . -' /1,.), ,_-p.7' = .,; ,, - ,. 'f' • ' . - - - -- . 5 y c:.., ..... - ,. .. : .. :. /' . /•. • I~ - - - . . . - '.,I··=:---. 
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J.c,E. /le, 4,J£ 7oc217l 

DATA SHEET rr 
Stearns-Roger RECEIVER PAGE IA 

INSTRUMENTS S-A PROJECT ;::, - ~ i 7CO 

CLIENT Mc 1JO N N El,. !. 00 UG (.AS ,A~TR0/1/t. u TICS ca. ACCOUNT 

PROJECT SOLAR !J,V,,:::' CATE d.- 2'.Q-}·;' 1:EV ,;J, 

LOCATION (2A :;..:;,. r r. CA'- rl"'C!'<' N//l, SY CAN'. 

REVISIONS ,ZJ~.,";-..-,S'-.;e~ ~.;_,~ 2 /1\''Ho-~sv K'rd;l 3 SY 4 av 
MANUFACTURER SOURCE: QUOTE OF 

1 TAG NO. 
. ~ -~.:.-=- PAGe 1§1 Fi.OW SHEET SEAVlC!: <:"' E,.: PAG€ /;.::' 

2 FUNCTION QAECOAO O1NOICATE QCONTFIOI.. QSL.IN0 Q1NTEG 

OTHER Tl<ANS,VI trl"E/i? 

3 CASE flMFFI ST0 ONOM SIZE COL.OR: • MFA ST0 OTHER 

~ 
4 MOUNTING QFL.USH II SURFACE • RACK QMUL.TI-CASE OTHER 

<( 
FOR MUL.TIPL.E CASE see CATA SHEET :c 

w • GEN PUA QwTH PROOF z 5 ENCI.OSUAE Cl.ASS EXP PROOF: Cl..ASS __ G ROUP __ OJ VISION ___ 
w • FOR use IN IN.TAIN SAFE SYSTEM C, OTHER 

s POWER SUPP\. Y O111V SO HZ OTHER • AC • oc Z4 1/01.TS 
- - -- "STRIP "CIAC QTIME MARKS AANGE ___ NO 

NON-STANOAA0 CHART 0AIVE SPEE0 

a SCA\..E TYPE uo,'./£ RANGE 1 2 3 4 

- - P,PAOP (GAIN). 1,INTEGAAI. (AUTO RESET). 0-0EFIIVATIVE (RATE, SUS: S-SL.OW, F-FAST 

ii 
OP QPls QPtF QPIFOF QPl50s Q1F 

OTHER 

- ·- ON MEASURE INCREASE OUTPUT: Q1NCAEASES Q0ECFIEASES 

~ QNONE QMFFI ST0 OTHER 
<Z - --- - - - - • MANUAi. D EXTERNAi.. QAEMOTE OTHER ~$ - -- -

-- - QNONE 0 MFA ST0 OTHER 

14 OUTPUT •4-20MA 010-50 MA OJ-15PSIG OTHER 

15 INPUT SIGNAI..S Q4-20 MA 0 10•50 MA Ql-15 PSIG OTHER AAV I , N/."tv-,,:, -
<n 

ALIJM'cL "JJl£/V/10CC<JPU ~ I- 16 NO OF INPUTS ., 
02 03 04 ~ 

Cl. 
17 POWER. FOR XMTRS • EXTERNAi.. 0 THIS INST NO OF JNOEPEN0ENT SUPPi.JES I 

~ 
FOR TRANSMITTERS.SEE CATA SHEET 

; - . . - -- ..,.,. , ...... 
QUANTITY FOAM RATING 

cc • MEAS VAR 0 0EVlATION QCONTACTS TO ON INC MEAS <( 
~ 
<IC 

20 ACCESSORIES QFI\..TEFI REG QsuP GAGE CHARTS QtNT 11.1..UMINATION 

OTHER /4?rJ,-,'TING 13-e.d Cl<',:~ 

21) MO0EI.. NO p..oc;er,\v1Jl\\1 1'v\v QE l 4~4 f1Q ~-,:\C:a·\~Ck,_ ,+P~ P..CV E 0 CQ: .. t,\L 
NOTES:/ ,=NC#.Cl:.t) ;1GM NOS, INOICAT.€" OAT,4 TO 8E U-M;:.'L.E rs.o ,,i'Y .r31,;.:,.,,.·.=i<' 

~ T" 7'~ ~;, I',\ .7i ~ i\.. \:; ' '\ :, ._ A 'J ·:: 'T ~ \: R. r,\ C C. ij , ..,1, ~ =- i... ·.; ~ .. !;. :,.: _:;.~ ·: '' ·::. :.; :.:u~-; ',,I c . 

. 
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OATA SMEET TT 

Stearns-Boger ' 
RECEIVER 13 PAGE 

INSTRUMENTS C-2/?oo S-R PROJECT 

CLIENT McOONNcL.L. OCUG'-AS A sr.a.CJNAUT/C s ~(.: 
ACCOUNT 

PROJECT 50L4)<. ONE OATE 4- ;-a-i'J ~El/ ~' 
LOCATION o~i;:;:::;crr, CAL//=OR.N/A. SY CAM 

FlEVISIONS /, •· ··,· ~:1 s Y ,.- ~., ~ 2Lb. c:-2;: '50 SY r!,_'uJ :,&_9--',o-So 8 y ~-c6 4 BY 

MANUF ACTUFIE Fl SOURCE: QUOTE OF 

CPd~IG~~ SCALE 
MEAS'M',: 

ACC"T INCFI Fl.OW 
FlEV TAG NO 

TeM~ 0r OUTF'UT SERVICE NOTES 
NO . FlANGE SMEET 

INCFI OECFI 

~~o/;to' 
0 

Ti -\002. 0-\000 ~ V ~OP7ooS, _;:; I .i.O cc,v~,e,VSA~ ro tJS-90 I iZwt"" 

1:3451/ 345• 0 
n-\004 0-boo F ✓ ~o f':~05' I ;3\4J ~,..a...·ce,,s,.1-r; ,0 f)S-1o Z TcMI" 

& Ti-1001 
%0;/010° O-!(')Co'F 

✓ ~PtiN :fl E: l"t ,v, lo v :s -'-?0 l ~01'70:S1'3,\4ll 

& Ti-lO?.?.. 
'f(,07!01oc 0-1oco=F 

✓ i"o1>10o-,m,4, N\l\\N S1er1N1 iO T 1.AP~11Vt. 

~ 11· \ 0?.5 
5'.ZS1S1Sd O-~o<YF ✓ ~~,CCll~"3/4 P-OM1SS10J s,;~r111.:: Tu.~1v 

& ~-\\,.. ') 
. \t -- --

3~~ ~ 
"\40 0-600°F / ~(.;'~1X5'[33~1 ~'M i'£M? ro CA.S 

' 

NOTES: 
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Temperature Transmitter Data 
Sheet TT {Page 2A) Deleted 
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Temperature Transmitter Data 
Sheet {Page 28) deleted 
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DATA SHEET r✓ 

Stearns-Roger CONTROL VALVES PAGE z 
(SPECIAL) S -R PROJECT ::- 2 I 7?o 

CUSTOMER Mc:JOI/Nc!.!.. Oor.lGLAS ASTRONAUTICS CO· ACCOUNT 

PROJECT /01.//Wg Set.AR p Jt..;) T pt,,M./7 DATE a -:..3-?C- ~/ ;J, 
LOCATION DAGGS i: CALI.CORN/A SY C.aM 
REVISIONS 10 : .. ,.-: ;· ~..: SY Gi._ z 9Y __ 3 SY ___ 4 9Y ---MANUFACTURER SOURCE: OUOTE OF 
~ ! TAG '!UMBER TV-14.Zo < 
CZ: 2 SERVICE SEJ2VIC~ W7.l ij TJIE'J2A t4 (. 14.1 
:z 3 lmi.e-. St.cwoow,v n: v-Jcy 14.1 
{.:, 4 1-INE: SIZE. NUMBER 7 1/2. ". < w - 5 - A 8A 

s TYPE OF SOOY Gt.,O '3E 
(6 SOOY SIZE PORT SIZE 
(7 GUIDING NO. OF PORTS I 

% 8 END CONN a, RATING SCIZ.£VV:.O (:;,CC~ -CZ: 9 PIPE SCHEDULE OR BORE SC#, fO I-
JO BODY MATER I AL C,iu4!f!ON STE.El. ei5 
11) • PACKING MATERIAL 

Q -
0 - -~ ~- -· I -- -
= 13 SONNET TYPE eio1,.,: i;: o I 

14 TRIM FORM l \':'I:.:!'-.~. 
I 5 TRIM MATERIAL 
! 6 Tl GH T SHUTOFF REOD VG.<: C..u\.$5 4 
17 TYPE OF ACTUATOR J/,A P# /Z,v,; /VI 
18 MODEi. NO. a, SIZE 

CZ: 19 CLOSE AT I OPEN AT 
0 20 PUSH DOWN rot FLOW ACTION TO I-
< 21 FAIL POSITION ,:;ref"J ::::, 
I- 22 HANDY/HEEL a, 1-0CATION YE~ ,: re;~ I <..) 

• 23 AIR SUPPLY PRESSURE _.fl)~ JOO />~/(; 

24 TRAVEL INDICATOR y.c, 
~ -

/zs MODEL NO. 
I- 26 FILTER REG I GAUGES I 9YPASS y~s Y.£..s Yc..S - -7-/-i Cl) 27 INPUT SIGIIAL I-':;/~ 
0 

OUTPUT SIGo'IAL a.. 28 

"" - ... ,,... ... ,t"\,1 -- - ··-- - - --

! 
- .... - - - ---- -· - -· - - -- -

' ---- ---· -
"" ---
- - -- -- - -- - -· 

., __ 
I = 

en 35 SOLENOID I TAG NO.IREF ,vo 
Cl) 
14.1 36 1-IMI T SW I TCHESI TAG NO. /REF /VO 
8 37 • 

38 FLUID (I) :Scl2VICE WAr~ 

39 FLOW MAX DES MIN ful.,2.£4,. {,4,25,J. U.3 
40 TEMP OF MAX OES MIN 70" 70• (:,o 

. 

s 41 Cl PRESS MAX DES MIN R/,t. ?/4 ,fJ,d. 
42 INLET PRESS MAX DES MIN ?! :lJ 9c Q 

Q 43 MAXIMUM SHUTOFF C)P ;or, - 44 CAL. CV MAX DES MIN /,t., 2d. 14-,1.(i 0-19 
~ 45 VALVE CV 'AAX DES MIN 

46 VALVE '✓ EL. MAX oe:s MIN /,t 1-1. 0 ./Z. i '/i(.l 
4! PERCENT FLASH I PERCENT SOLIDS a / Ne'Ct.lG le'q 
48 MODEL NUMBER 

NOTES: (I) FLOW Ufoli TS: LIQUID i:,/__111<: Sn:u• GAS 

(z.J ENC/,t;lCt..c.tJ 1r&M NOS- JN(}1C;2i"e ,0,A~ ~ /ie ~A,4,0 ~,:. rz.tJ' 8/ /StOC:,-C 

TAG NO. 
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-c 
--c 
N<I> ,..._ 

I 
z:z: 

0 

00 
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<I) 

::::E:-C 
a:m 
0 
~ 

Oo~ 'J:)' ~.;li'CO~li ... 
DATA SHEET ry --

Stearns-Roger CONTROL VALVES PAGE 3 '-

(SPECIAL) S-R PROJECT i;.J]DO 
CUSTOMER l"\D!1C. ACCOUNT 
PROJECT S'OLP.R. ONE DATE b-2c-60 
LOCATION lP\G~E. TT l t. ,C\ BY Sot:] 
REVISIONS ~ z2iS 2.-1 5- ~\ BY~3 BY 4 BY 1 11.• "',-,o BY -- -- 1/1'. MANUFACTURER JQBS>bh\ SOURCE: QUOTE OF .__ 

...J 
,c[ 

1 TAG NUMBER TV \41~ 
IX 2 SERVICE 5°/soE.,"''<LENf G.U/Col 1w~1!:" f{ UJ 
z: 3 ~LOW SI-IEc i P 3- \5 UJ 
<.:I 4 LINE: SIZE. NUMBER 11? ,, - E w -~ -= ~ D 

5 TYPE OF BODY GLo BE 
(6) BODY SIZE PORT SIZE 
(7) GUIDING NO. OF PORTS I 

::::E 8 ENO CONN & RATING N?T -a: 9 PIPE SCHEDULE OR BORE •1-,"o.o. 0-0b5 ''wAU. ~ 
10 BODY MATERIAL 51A1NLES~ snrL -a 

>- 11) PACKING MATERIAL 
0 Q2) LUBRICATOR ISO VALVE 0 
,:a 13 BONNET TYPE 5 C. R 'c. wi: n 

14 TRIM FORM l\NEAP-. 
s) TRIM MATERIAL 

16 Tl GI-IT SHUTOFF RECD No/ SEE NoTE 'J. ~ 
17 TYPE OF ACTUATOR 0\ Pi ?\-\R.~ M 

8) MODEL NO. & SIZE 

a: 19) CLOSE AT OPEN AT 
0 I 2<1 PUSH DOWN TO FLOW ACTION TO ~ 
c:c 21 FAIL POSITION Of'tt't :) 
~ 22 HANDWHEEL & LOCATION Nol\\~ (.;) 
,c[ 23 AIR SUPPLY PRESSURE ~n "'- 100 PStC. 

24 TRAVEL INDICATOR y~c, 
-- -- - ·--- ·--- , .. . -- - ·- --- -~ -- . - - I •.•• - ·--- -- ·-- ·- - -en - . - -·· ·-

0 -- - -- ·- -~ - - - ·-
-- ·-- .. • • I ·- --- ---·- .... ___ 

- - . - --
~ - .. ,.,. .... -,.,_ I ~• ,.,. 
0 - ·-··- --.p-0 I ""'""'',.._ ...J -- - ·-• ·- -- -- ---~ -- .... - --~ - -· 

,, __ 
I -- . 

Cl) 35 SOLENOID I TAG NO./REF '(~S S,E S~EET 5oV PG\\ &. en - -... ___ , __ - - - =--UJ 

8 - - ' - --
c:c er~ Toi"l VALVe WEIC.14,.-

38 FLUI O (I) So"/o Eil-\'tll: Ne GL'< / 50 o/o W~TER 
39 FLOW MAX DES MIN ::> \. (:, l'c't~ ~ & 
40 TEMP OF MAX DES MIN I 30j>F ll.5"F ,oo~ 

c:c 41 C:, PRESS MAX DES MIN 10 lo 0 0 c.; 
!c 42 INLET PRESS MAX DES MIN 2. '2 '2 '2. () I 

.O~lt. 0 
MAXIMUM SHUTOFF ~p 25 r:>~ i I 

0 
43 - 44) CAL. CV MAX DES MIN O,b32 o.so~ :) 

ti! 45) VALVE CV MAX DES MIN 

46 VALVE VEL. MAX DES MIN 2.73 
47 PERCENT FLASH I PERCENT SOLIDS 0/0 
48} MODEL NUMBER ToRDAN MM\-< 7fo Vr' 

NOTES: (I J FLOW UNITS: LIOUID G-?M STEAM GAS 

(2) E. Ne. ,Rcuo I TE!(\ NOS- 1No1c.ine DATA TD Sc COMPLETED t?i't' 6\00E~-
~') VALV~ TO H Ptve O~\'l=·\C.E Sli!E'D FoR Pl,\MP 1'Y\ 1fl/\ MIAM FLOW ~ 

WI-IEJII VALVE I '6 Clot;~O, 

TAG NO. 



-

--

,... ,... -C'I 

... ... 
r-:
z 
0 z 
:E 
II: 
0 
u. 

!). (), E. ;!( 4,1):" ?CO ZI 7 I 

CATA SHEET TW 

Stearns-Boger TEST WELLS IA PAOE 

S-R PROJECT c- 2/ 7;J:; 

CLIENT McOONN,ct..(,,, OOUGL.A::, d s TRCNA (../ Tl Cs 
,_, 

ACCOUNT 
PROJECT /() f,H-V~ SOLAR P1,::r PLANi CATE ,I- ~ 1-j?cJ RE:/ ;I, 
LOCATION QAGGETT, CA t. I FORNI/".;_ BY 

CA/<./ 
I" 

r. -:. :-,-~·c SY ,..;. ; /~ ,&10-21-sYsy ,rw REVISIONS 1 _, 
3 BY 4 !IY 

MANUFACTURER SOURCE: QUOTE OF 

1 1 MATERIAL.: 0 30455 0 316SS OTHER z '/A "/D Cf;~OM:: NIO<..\/ ASiV .,,_,, ·' !C 

© TYPE: 0 CRILL.EC D BUIL.T-UP CONSTR: • TAPERED D STRAIOHT 
3 CONN. PROCESS: D SCRO NPT FL.ANGE: SIZE RATING & TYPE 

We'~ /N C,#AJ,J MATERIAi. 

4 INTERNAL. fi II 
NPT BORE: 0 MFG. STO. OTHER o- z,Q " 

5 PLUG & CHAIN • YES ONO 

MATERIAL.: 

6 PLUG: • BRASS QAL.UM D S.S. D STEEL 

7 CHAIN: • BRASS QAL.UM D S.S. 0 STEEL 

.. , 
I I 

~:::;_:j I s-Ee !'AG.GS 18 J' IC AL.So 

JTtLUJ 
i,1,,i(1) WELL. CIM. 

Rav. TAG NO. SERVICE NOTES 
"U" "T" 

TW- 102.Z 2t' #Al# STcAM TO TURBINE Ti=MP. WELL 2. 

TW-1~,N, .. ½ IJ 
,:,. l TSS STeAM n, TU~,5/Nc TEMP WE'.::..L 

NOTES: I. TM /-S A.IIN"IM~'M /,II/~'£ WA'-'- Th'/CKA./€.::'5. 

2- TW-102,a ~c;.? Pl\!: 0 3'1' S i'~C.\ ~\C..'IT1vt-J ~ :;pooc O'!l, C Ol'lf~!4Ct)/2 -;-D 
1--U~NISH lt.u~ ltND C i'Al/'.I C' ,,.n. '(' 
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DIVISION l1S;..GE 

MM p PP . SH I Fl S? 

I I 

lf'-14 NPT 

N 
~ 
0 . 
0 

+• 
:< 

0 
0 

"" . 
N 

2,. 3 7 511 

-~0.062 

~ .... 
0 

+J 
0 
0 . .... 

I .... 

Stec1:-ns-Bo!="2!' 
INCQU•OAAfl0 a 

STANDARD NUMBER 

DN 00.5 

ENGINEERING STANDARD 
rJATA ;;1.iEE.T rw 

• 'tliERM:JWELL INSTALLATION 
STANDARD DEL\II. 

18 

ISSUED 6-2!).fo Ii£ Y 0 

REVISED 

l.50" ! 0.01 

o.o:s 

I 
?; 
; ---

NOTES: 

l. FOR STANDARD T'r.ER."10WEU. 
Sl'ECIFICAnONS AND DL'1ENS!ONS 
SE:E l?.6.GE .3 of 5. 

2. FOR USE ON MAIN STEAM 'SOT REHEAT, 
COLD REHEAT, BO II.ER FEED l?UMl? 
DISCF.ARGE, AUX. STEA.~ & BOILER 
FEED l"'JMF TURSINE DRIVE SYSTEMS 

ONLY. 

0.437" ~ 0.062 F!I.LET WELD 

UP TO 45° MAX. ANGLE 

Vi 
.... = .... 

e a:t 
~ 3 . 

t 
:::: 
~ 
:t: 

nA" =- SEE '!ABU: 

0 .125" 1'"5 11 
"' .65 X Tm ( 2.25" 
• .7 x Tm) 2.25" 

"C11 
• 2. 50 + (Tm-"B11

) 

"D" .. "A" -2. SO• Tm 

GUN POWT 
DRILL 
0.06ZR. APPROX. 
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DIVISION USAGc: Stearns-13.o.P-er STANDARD NUMBER 

MMI p I ?P I SH I Fl I S? INCOAl'OlUTIO <:) DN 00.5 
I I I I I ENGINEERiNG ST ANDA RD 

APPROVA~ . DATA S!-l!:ET T'11 

0.1. Set. :1/ --.'.t.' • · r.=AGe IC .,,. i Tm:RHMEU. IriSTALU.TION s«t. Suo~#~ 
Otv /t lr-t' ... -;=- STANDARD DETAII.. ISSUED 6-ZD-io /!£// . - ~ 

REVISED 

MINIMUM PIPE WALL 'IHIClQlESS 

I 
'I'OT • LG'Ili. 

ll STRENG'Ili w • II INSERT LG'IH. ll LAG EX'I. 

Tm "A" •~II "C" "D" 

1. SMALLER TIJ • .AN 0.625 I 1.000 ii 0.406 II 2. 719 I 3.875 

2. FROM 0.626 to 0.750 I 7.000 II 0.487 ii 2.77:3 3.750 

3. FROM 0.751 to 0.875 II 7.000 ii 0.568 I 2.807 I 3.625 
' I II II 4. ~ROM n ~iii ... ,., l nnn I 7 _nt'\o o. 6'50 2 .850 3. 500 

s. FROM 1.001 to l.US I 7.000 I 0.7:31 I 2.894 I 3.375 

·5. FROM 1.126 to 1.312 i 8.000 0.825 2.960 I 4.188 
' I l II 7. FROM 1.313 to 1.437 I 8.000 0.934 3.003 4.063 

8. EROM 1.438 to 1.562 I 8.000 1.015 3.047 3 .938 I 

9. FROM 1.563 to l. 750 i 8,000 I 1.133 I 3.112 II 3.iSO I 

10. FROM 1. 751 to 2.000 I 8.000 II 1.300 I 3.200 I 3. 500 

11. FROM 2.001 to 2.250 II 9.000 I 1.li-62 I 3.288 I 4.250 
I 

12. FROM 2 .251 to 2.500 ii 9.000 I 1.750 3.250 II 4.000 

13. FROM 2. 501 to 2.750 II 9.000 I 1.930 3.320 I 3.7S0 

14. FROM 2.751 to 3.000 9.000 I 2.100 I 3.400 I 3 .SiJO 

15. FROM 3 .001 r::o 3.250 I 10.000 ii 2.27S · II 3 .475 4.250 

16. FROM 3.251 to 3. 500 I 10.000 I 2.450 I 3. 550 4.000 

17. FROM 3. 501 to 3.7S0 10.000 II 2.625 I 3. 625 I 3. 750 

18. FROM 3. i 51 r::o 4.000 I 11.000 I 2.800 II 3.700 I 4 • .500 

19. FROM 4.001 to 4.250 I 11.000 11 2.975 I 3. 775 ,I 4.250 

NOTES: . 
l. Thermm.rell material shall be 2-1/47. chrome tll0 ly' ASTI1 182 F22, with a carbon 

contenc not co e..-ccee:i O. 127.. 

2. All welding and stress relieving shall be done in accordance with Section I 
cf the AS~!E Power Boiler Code. and r::he ANSl 31.1 Power Piping Code. 

! 

3. The tag number ot each thermowell shall be inscribed at the top end of tne 
thermowell above r::he we)d area. 

4. Each ther:nowell shall be cleaned, and all dirt, metal chips, or other foreign 
material shall be removed; and a l/2"~square head carbon steel plug shall be 
installed to protect Che thermowell until the ther.:iocouple elet:1.ent is installed. 



DIVIS IOX USt.GE: 

- MH P PPISHl,1IS?I 
I I I 

S~cnr:~s -:J.c.,.,.c~ 
1•co11,o••tto ..._; 

EMGIXEERIHG Si!HO!~D 

STAltDARD HUl-lBE:1 

OH 00. S 
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Stearns-Boger TEST WELLS ~ 

PAGE -·' ~ - :; ) ,; S-R PROJECT tt\ A b .., . ',- I \_ \\ i", . - ' ,:. '.;, '.:._ ~- : :- bt~ .,1, , 
"' (_;J., 

ACCOUNT 
CLIENT _ .t..- J!'J,1.::. _ v ..1 .I·.,. - -.;,, 

PROJECT \ .) ~,, ')j ~ "- ••' .-. \) \ 1_ ~ ~ ~- ..:.,_. '-· ' - ...:,_ ~=-..., - - ; - OATE 
DP..·:~= - - <.:.. ,.'. L.. \:; ,;- ·~- ~ ) ·_ ;,, ' . . LOCATION BY :--;: ··-~ 
1 ~ 

.. ·- ~ 1 -·ev - ·., REVISIONS 2 BY 3 BY 4 BY 
MANUFACTURER SOURCE: QUOTE OF 

1 1 MATERIAi.: 0 30455 Sj J16SS OTHE"' 

2 TYPE: II ORII.I.EO 
1 , 0 au11.T-UP CONSTR: 11!1 TAPERED 0 STRAIGHT 

3 CONN. PROCESS: • SCRO 'J/~ NPT Fl.ANGE: SIZE RATING & TYPE 

l'2. I' MATERIAi. 

4 INTERNAi. NPT BORE: 0 MFG. STO. OTHER 

5 PI.UG & CHAIN II YES QNO 

MATERIAi.: 

8 Pt..UG: 0 BRASS QAI.UM II S.S. D STEEi. 
7 CHAIN: 0 BRASS DAI.UM II S.S. D STEEi. 

,., 
I I 

~ t:l . I 

J,tluJ 
ACCT. we1.1. OIM. 

Rev. TAG NO. SERVICE NOTES NO. ""U" ""T'' 

T\N 50) '2..l/2. Tss F ~'i U v,; P: TSP-

• 

NOTES: 
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Stearns-Boaer PRESSURE GAUGES PAGE 1T 
b C'2\iO~ 

MQAC S•l'I PROJECT 
CLIENT ACCOUNT 
PROJECT so:...AR. C'Nc CATE ! • I '2. • SI 
LOCATION DAGG.:.:. C, A, 

BY RW 
REVISIONS , 0 1~1~-,1BY 11(,<:..e 2 BY 3 BY 4 BY 
MANU .. ACTUFIEPI SOUPICE: QUOTE OF 

GENERAL ELEMENT 
1 TYPE: • 011u1CT 110G O 3. 1s#111eca1ve11 10 PRESS ELEMENT: £I BOUl'IOON Q IIELLOWS 

OTHER OTHEPI 

2 MTG: Q SUII .. AC2 
1

, 2LOCAL 0 FLUSH 11 ELEMMTL: lla110NZE QSTEEL .ss 
3 OIAL; OIAMETEPI ~ 1/\ COLOR OTHER 
4· CASE: QCASTIAON • ALUMINUM ~ P'Ht!NOL 12 SOCK MTL: a·aRASS 0STHL ss 

OTHEFI OTHER 
s FIING: II sa.oveo QHING&D Osu,. 13 CONN: NPT • ,,, .. !1112'" OTHER-

OsNAI" OTHEPI OaoTToM D••cic 
8 BLOW.OUT: D NONE D IACIC i:!01sc 14 MOVEMENT: 0 8AONZ!! ass D NYLON 

OTHl!A OTHER 
7 LICl.FIL; 0GLYC2PIINI! Os1uC0NI 115 ZEFIO ADJUSTMENT ':(E S 

OTHEFI 18 ACCURACY: • 11• D 1/3 
8 WINDOW: CJa&.ASa OP'LASTIC 01• Ila 

OTHEFI 

9 MOOl!L NUMBEFI 

ifllV TAG NO NO ~ RANGE OP'11ES SEIIV!Ca ..cr•noi-ta RE0D NO P'IIG flliG ~·-
PI BO~ \ 0-l.5' \0 '5 TE~~ i;\ Blov-11 NCa C' Q\l 'SYP~ON 

?!. Sc c, \ o-\S 10 

P! Seo· \ 0-\5 ,o 
PI ScE. I O-IS 10 
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OATASHEET f.SV 

Stearns-Roger RELIEF VALVES PAGE IT 
S-R PROJECT ~12lf!.-r Or-i,. 

CLIENT ~ ·1c_ ACCOUNT C-.2. I ::>QQ 
PROJECT l C QXJ~ DATE II L.' I l ~Q. 

5 

LOCATION ~c..OU~ ( ~•\,,CC!~,~ BY S .(),.., 
REVISIONS , b"ZL#Bv$".f))"' 2 BY 3 BY 4 BY 
MANUFACTURER SOURCE: QUOTE OF 

I TAG NUMBER t"$.V- 'R/'\A 
2 SERVICE <::.J.."nV'A 

~ 3 ACCOUNT NO. 
< cc 4 LINE NO./VESSEL NO. L. 11-SP-.ts--i::~A Ill 

l=u I I z 5 FULL NOZZLE/SEMI-NOZZLE w c,..,.. VII ,r-\,.tr,,,,,,,_1 c:, 6 CONV, BELLOWS, PILOT OPER. 

7 BONNET: OPEN/CLOSED 

8 FLOW SHEET j-J:;,- /2_ R 

z g '"17E: INLET I OUTLET 4 .. C. " z 
10 FLANGE RATING OR SCREWED A I\IST 3'r'rll~ AM.st I.St\ll,, 8 ,, TYP'1 "'""A,..,.,,.. R~ ~r= 
12 SOOY 11,_c:;n,i A2.ri. t:.n~- l,Ylt (", ,.h.- s~ ...... I 

"' 13 SEAT ANO DISC 
~ 

-'5,!'\ .4 5"1., S- (-.c,,I, (d/1 ~ :.::.s 
~ 14 RESILIENT SEAT SEAL 
cc 15 GUIDE ANO RINGS AST'n lh4q AJln,, 11-R Ill ... 

16 SPRING T. '"' coc.+-~- ~·, < 
:::& 17 BELLOWS NA 

18 

19 CAP: SCREWED OPI BOLTED S.:..r~w ~d-
zi 20 LEVER: PLAIN OR PACKED Pie .. :,,,._ 
Ill 

21 TEST GAGE NA. CJ 
CJ 

22 < 
23 

24 CODE 

"' 25 SIZING BASIS c::. 11 Qo 11~.C. i.ii 
< 26 RELIEVES TO A~..-..,,..,1\\.. ·-· IZI 

27 

28 FLUID ~..L. --i.. A c .... = ,. '" 
29 REQUIRED CAPACITY irrZ. SOO lO/'n r 
30 SP GR® 60°F I O,T. I 0.0018'8 
31 MOLECULAR WEIGHT I'S' 
32 OPER. PRESSURE, PSIG ,n 
33 SET PRESSURE, PSIG -~(') 
34 OPER, TEMPERATURE, °F 

< 35 RELIEVING TEMPERATURE, °F 4UtOJ: ... 
< 

t) 0 36 BACK PRESSURE : CONST ANT, PSIG 
0 37 AOOITIONAL BUI LO-UP, PSIG 0 3 
~ 38 ALLOWABLE OVERPRESSURE, % 10 .,,. u. 

39 LATENT HEAT OF VAPOR. 

40 RATIO OF SPECIFIC HEATS 

41 VISCOSITY FACTOR 

42 LIQUID VISCOSITY, e. 
43 COfllfllOSIVl:/EROSIVE oue TO 

44 COMPAESSIIIILITY FACTOR 

z 45 MAXIMUM VALVE CAPACITY qj 4"'71 lbf\....-
2 48 CALCULATED AREA, SQ. IN. .? n ... 
CJ 
Ill 

47 SELECTED AREA. SQ, IN. s, 
~ 48 ORIFICE DESIGNATION M w 
C/1 

'9 M,-,.ft ,. -4-, ...... C.:i•" a ic. r. \ '\ Coll\" t'1 \;r\r,-1-c r\ 
50 MOOEL NUMBER 19 iri t'\~ 

NOTES: Co N"'T1U ,::roi\. 'SH~ !t\t~,.,;/'<..i;. ~S.'-;1' -4<-. &;,1_& Q'-. -,~:.:i . l:Y:::s- ..-v·:;-:- c·-i~t~~ 
?sv- ~:::A l);JS1:J.,1V c:- ··-~ -~--~/=✓ ,~· 
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Flow elements requiring temporary spools for steam flush and steam blow are as 5 
follows: 

FE-2301, 02, 03 FE-3105 
FE-2401, 02, 03 FE-3504 
FE-2501 , 02, 03 
FE-2601, 02, 03 FEX-2230 
FE-2701, 02, 03 FEX-2231 
FE-2801, 02, 03 FEX-2232 

Spools shall be fabricated per dimensions on data sheets. Reference Figures 5 
1 thru 4. 

For additional Contractor Furnished Equipment refer to Appendix D Vol. I -
Temporary Flush and Steam Blow Data Sheets. (Page D-1) 

• 
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f£- 230/J oz, 03 

FE.·l'IOIJDZ.1 
0.3 

FE• ZSDI~ 02-., o.3 

FE-uo1, o; 03 

FE - 2 '701 o 2.. 03 
I ) 

ff- 260/.)02) 03 
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0 \(~l 

MODEL a ~ARK Y- 1- Cft? 1D 

SERIAL NO. a ---------
APPLICATION, --------

LINE SIZEa II 

-----------
SCHEDULE• aa e,ee: 
FLOW RATEa ---------
FL ANGE• l"-zs@# AtJSI w£a..o Neu. 

tr.ATERIALS 

FLANGE I CA&MN STEEL-

SENS ING ELEMENT, 17-'{fll s.s, 

OTHER a CA&t!QN SU (: T3o3f~o'/S..S. 

DIM. "Cu • __ C,_,¼_.4 ___ • _____ _ 

DIM. "D" a JO" _ _.....;;;..._ _____ _ 
JUNCTION BOX RATING, ___ _ J @~~·~~/ ---- I ----

Bolt holes straddle 
vertical centerline for 
both 4 & 8 bolt flanges 

,::~:-.:::.~:.I RAMAPO INSTRUMENT COMPANY, INC. 

au, ...... 

s 
t-lCJ l••actwa••• 

..... ,, ........ ..... ~.!.J!--IE -
s Ya l1AR\N..El..Ol.ll.ME.1EB..- f.LAfjGED_PJfL 

a 

..... 
3-10-GAl-··•-•U•- 310 30 

FIGURE 1 
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Cord Grl_e 
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....... N ·-- l•WWlll--l•a. 

TA~ NQ FE-"310S 

0 S -5o I W1'T~r'L 
f=\..t>VJ 

.......... .....,.., 

MODEL, Httk Y-!IJ-Cn6D 
SERIAL N0. ,. ___ 7_83_6 _____ 

1 
APPLICATION I locketdyne Div. 

lockwll International 

LINE SIZE1 __ 1~,~•-------
SCHEDULE 1 160 Pipe 

PLOW RATE1l 1 JOO - 25 1 000#/Hr, 

FLANGE a l .. "•1500f ANSI 

MATERIALS 
FLANGE, Carbon Steel 

SENS ING ELEMENT 1 17-4 fH 

a?HER a T304 S.S. 

DIM. "0"1 1" ___ .,.... ______ _ 
DIM. "D", ____ 9'--"-------
JUNCTION BOX RATING a Clau I, 

Oro';'P• C & D, Claaa II, Group_• 

1, ,, & 0 

:-::.:1 RAMAPO INSTRUMENT COMPANY, INC. 

-- .&.- ··- --- - -· --- -- ------- - -

...... 
* 

No ........ ., 
...c, ...... ...... oyrLINE IS . 
* Ya l1AR~BJ>laLMETER.::: FJ.J..MGEO_Bef_ - ·;--,8-44 --- 310 30 

FIGUR1: 2 '* 
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FIGURE 3 

-r/\-'-NO .~.:"'3l,QY 

TA'=f Na FE-350'# 
fttrM<.."11 C, l> kJ lt-'(e-,t. 

pJZt-eft-/n.M. fWw 

-

...,..... ..... l•UTN1-.1ea 

l'l• D1L ... 'NW 

MODEL, Mark V-2i-CFT2 
S~Iil~.•-2~8~J~l _____ _ 

APPLICA'l'ION1 Rocketdyne Div, ctr 

LINE SIZE, 2l" 
SCHEDULE, 40 Pipe 
PLOW RATE, 5,500 - 63,250 #/Hr,. 

Pl.ANGE 1 2J~• - JOO# ANSI , I 
MATERIAra 

PLANGE1 Carbon Steel 

SENSING ELEMENT, 17-4PH 
OTHER• Carbon S.teel & TJ04 s.~. 

DIM. "C"• , 7!" 
DIM. "D" 1 9:: 

JUNCTION BOX RATING1Class I, 

Groups C & D, Class II, 

Groups E, F. & G 

=•=-=1 RAMAPO INSTRU~:~T ~~~~ANY, _INC. -... __ .... .. •••• ., '"'D" 

* No ••-----
.-...c ....... ..... OUTLINE 
* Ya 11ARJSI. B lM Mf.l:ER=.Fl.WGED~eL, -
* 

.... 3-18-<.AI .... _. __ 310 30 
5 
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...,.., •• ••coat1 IA"1'1<11J•• le • 

___ Cord Grip 
iA~ NSb Ff:X-2230 

r:e:x-z.z. 31 
Fe.x-~2.3.2. 

-----•-·· ~ 

3 

_,,,. I ,.•• u, 
0 .. .., \i, 

D ------

-I 

I 
~ 

=l~" 

u - (f 
J (~,~_::~ --- I -

Bolt holes straddle 
vertical centerline for 
both 4 & 8 bolt flanges 

FIGURE 4 

I I I 

MODEL1 MARK. V- 2½, ~CFT1P 
SERIAL NO. 1 --------
APPLICATION, --------
LINE s IZE I . l 1h.. II _..;.;;._.;:;;.._ _____ _ 
scHEDuLE, Bo e,ec: 
FLOW RATE I IS-1,2()GPM 
FLANGE I Z 1/z, " - 2.500 # ANSI 
fl.ATERIALS 

FLANGE, CAgBa,J STI:Eb 

SENS I NG ELEMENT I I?- L/ P'H S,S 

OTHER ,geeo,., 5Tl. f( T'!iD'{ 3.s. 

DIM. "C" ,_..L/"O..:..i~ .... -------
DIM. "D" ,._.._I ...:..'I_~~" _____ _ 
JUNCTION BOX RATING, ___ _ 

,::::".::~.:I RAMAPO INSTRUMENT COMPANY, INC. 

•ac•••L -~•L· 
* 

Hu , ........ ... 

•••c•-•• m•• _Qy_TL INf __ 

* Ya t1ARK'Sl A ow M[l[R.-:- F.LMJGED PIP£ 5 
·;·.,e-<A •••·••• .... - 310 30 ·-" .... 

* 
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DETAILED SPECIFICATION 
rdR 

FIRE PROTEcifON SYSTEMS 
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- Area 700 (PSS) 

1.0 SCOPE 

DETAILED SPECIFICATION 
ru 

FIRE PROTEci'TON SYSTEMS 

C-21700 
40M7006S 
Appendix 5 

The work shall consist of designing, furnishing, delivering, unloaaing, 
storing, removing from storage ana installing at the jobsite complete fire 
protection systems for tne facilities at the Solar 10 MW Pilot Plant. Systems 
shall include all piping, pipe hangers and supports, controls ana associated 
components ana services as specifiea herein. 

2.0 SUPPLEMENTS 

2. 1. DRAWINGS 

Drawing 
Number 

40P7005133148 

40Pi005133247 

S-rt 
Owa. No. 

L-22934 

L-22934 

2.2. Enaineering Standards 

Standard No. 

Sheet Rev. 

P3-9 

P7-1 0 

Title -
P&ID Fire 
Protection 
PSS Area 

Composite Drawing
Fire Protection 
System 

El (DOE40P700-28S) 

Date 

12/17/79 Piping Material 
Specification 

2.3. Appenaices as follows: 

Appenaix A Portable Fire Extinguisner Scheaule - Tabler. 

Appendix 8 - Fire Protection System Acceptance Forms. 

A.l Contractor's Material ana Test Certificate - Sprinkler Systems/Water 
Spray Systems, 2 pages. 

A.2 Foam System Acceptance Test Report, 3 pages. 

AS-1 
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A.3 

A.4 

C-21700 
40M7006S 
Appendix 5 
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Halon 1301 Fire Suppression System - Installation Acceptance Test 
Report, 4 pages. 

Fire Detection System - Installation Acceptance Test Report, 3 pages. 

Appendix C - Fire Protection Systems Bid Data Sheets. 

2.4. Construction Schedule, to be provided by the Construction Manager. 

3.0. EQUIPMENT ANO SERI/ICES TO BE FURN I SHED 

The Contractor shall design, furnish, deliver, unload, store, remove from 
storage and install all materials and equipment necessary to provide complete 
fire protection systems shown on Drawings 40P7005133148 and 40?7005133247 as 
indicated: "by FPV" (Fire Protection Vendor) including, but not limited to, 
the following: 

3.1. Wet Pipe Sprinkler/Fire Hose STstem. (Diesel Fire Pump Building) 
This system shall be furnished ana insta led complete •11ith piping, pipe 
hangers and pipe s~pports, sprinklers, hose station and accessories as 
specified elsewhere herein. 

3.2. Dry Standpipe System. (Warehouse Building - BL-703) This system 
shall be furnished and installed complete with automatic and manual control 
valves, piping, pipe hangers and supports, fittings, hose stations, pushbutton 
stations, wall fire hydrant and accessories as specified elsewhere herein. 

3~3. Semi-Automatic Foam Monitor System. This system is to provide 
protection for the yard area iSS equipment and shal 1 be furnished and 2 
installed complete with piping (both above and below ground), pipe hangers and 
supports, nozzles, four (4) monitor nozzles, detectors, pushbutton stations, 
controls and accessories as specified elsewhere herein. 

3.4. Automatic Total Floodino Halon 1301 Systa~s. These systems shall 
provide protection ror the ihermai Storage control Buildings (BL 709 & 710) 
and the Primary Electronics Rooms in the Receiver Tower. Systems shall 
consist of all piping, hangers and supports, agent storage containers, Halon 2 
1301 gas plus 100 percent reserve, Freon 122 test gas, nozzles, detectors, 2 
controls and all other accessories as specified elsewhere herein. 

3.5. Fire Detection Systems. These systems shall provide detection for 
the Warehouse Bu1la1ng (BL-703), Cooling Tower Remote MCC Building, Electrical 
Equipment Building (BL-712) and TSS Pump/Heat Exchanger Areas, ana shall 
consist of detectors, control panels and accessories as specified elsewhere 
herein. 

3.6. Fire Extinauishers. Furnish and install fire extinguishers as shown 
on APPENDIX A, PORTABLE FIRE EXTINGUISHER SCHEDULE. 

AS-2 
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3.7. A11. fire detection, instrumentation, control panels required to form 
complete fire protection and detection systems, inc1uding a11 detection 
aevices, voltage transformers, rectifiers and regu1ating equipment, relays, 
logic equipment and terminal box materials. 

3.8. Electrical arawings for all instruments and controls associated with 
components supplied under this Specification. 

3.9. All fire alarm horns and audio-visual alarms. 

3.10. All pressure gages and waterflow alarm inaicators on piping ana 
equipment furnisheo by Contractor. 

3.11. All other accessories or components required to form complete 
operating units, but which are not specifically called for herein, shall also 
be furnished as part of the work. 

3.12. Furnishing only of pressure sensitive tape for use in marking of 
wall or column iaentification for both fire hose stations and portable fire 
extinguishers. 

3.13. Labor and supervision for unloading, storing, erection and start-uo 
of all equipment comprising the Fire Protection Systems as specified herein. 

3.14. Spare parts, maintenance and repair tools, and aevic=s as specified 
herein. 

3. 15. Metal support posts for Foam Monitor System pushoutton stations. 

3.16. Core drilling of all concrete for installation of all associatea 
piping. 

3.17. Core drilling and sleeves in masonry walls, where required, and 
cutting and flashing of openings in metal walls. 

3. 18. Concrete founaations of aaequate size co properly anchor ana 
support all piping, valves, and any other component associateo with the Fire 
Protection Systems, as and wnere necessary. 

3. 19. Primer finish on all pipe, fittings, hangers and auxiliary steel, 
as ~ell as touch-up of all damaged galvanized pipe. 

3.20. Field testing as specified elsewhere herein. 

3.21. Fire Protection Systems Proposal Orawinqs. Includea as part of the 
proposal shall oe conceptual araw1ngs or al I protection ana detection to be 
provided. These arawings shall be on stanaara 30 inch by 42 inch sheets, and 
shall show valving (from Contractor's interface), general pipe routing, ana 
nozzle and aetector placement for all sys~ems. 

AS-3 
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4.1. The following equipment and services will be furnished and installed 
by others: 

4. 1. 1. One ( 1) 1000 gpm at 125 psi diesel engine driven fire pump and 
controller. 

4.1.2. One ( 1 ) 1000 gpm at 125 psi electric motor driven fire pump and 
contra 11 er. 

4. 1.3. One (l} 25 gpm at 125 psi pressure maintenance pump and contra 11 er. 

4. 1.4. All underground water supply piping to Contractor 1 s interface 
points, as specified elsewhere herein. 

4. 1.5. All required heat tracing and insulation. 

4.1.6. All required heated and lighted valve houses. 

4. 1.7. Electrical wiring and equipment as follows: 

4. 1.7. 1. Installation, wiring and connection of all power, control and 
instrumentation wire and cable that connects to the fire protection system 1 s 
electrical equipment and devices, or interconnects the fire protection system 
electrical equipment and devices to associated fire protection electrical 
control panels, detectors and all other electrical equipment which is a part 
of the fire protection system, e.x.cept internal wiring of electrical equipment, 
devices and panels provided under this Specification. 

4. 1.7.2. Deleted. 2,3 

4. 1.7.3. Connection of the Fire Protection Systems to the Core Area 2,3 
electrical grounding system. 

4.1.8. Fire Protection Supervisory Panel. 

4. 1.9. Finish painting of all piping and equipment; furnishing and 
installation of pipe identification signs for all fire protection pipe; and 
installation of all pressure sensitive tape on columns for identification of 
fire hose stations and portable fire extinguishers. 

4. 1.10. Remote alarms. 

4.1. 11. Concrete valve pit for Fire Department Pumper connection. 

4.1.12. Concrete pads for fire hydrant hose houses and cabinet. 

AS-4 
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5.0. OPERATING CONDITIONS 
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5.1. Environmental. Equipment shall be designed, fabricated and 
installed at a plant w1th the fallowing environmental conditions: 

5.1. 1. Plant elevation above mean sea level: 1940 feet. 

5. 1.2. Ambient temperature ranges: 

(1) Indoors: 55°F to 110°F. 

(2) Outdoors: 16°F to 113°F. 

5.1.3. Barometric pressure: 13.72 psia. 

5.1.4. Plant is located in Uniform Building code Seismic 3. Earthquake 
design criteria as specified in the latest issue of NF?A Standard No. 13, 
Section A3-9.2.3. 

5.2. Service Conditions. 

5.2.1. One (1) diesel driven and one (1) electric motor driven 
centrifugal fire pump, each rated at 1000 gpm flow and 125 psig discharge 
pressure will supply water to the automatic fire protection systems. System 
pressure '"'ill be maintained by one (1) pressure maintenance pump, rated at 25 
gpm flow and 125 psi-9 discharge pressure. A total water flow of approximately 
1000 gpm at 100 psig from the fire pump will be available at all specified 
Contractor's interfaces located at plant ground elevations. 

5.2.2. Each system shall deliver the minimum flow requira~ents specified 
in the applicable paragraph herein; or if not specifically specified, water 
flow shall be in accordance '"'ith the applicable NFPA Standard as specified. 

Note: No single system shall exceed the rated 
pump capacity of one pump without pri'or 
approval of the Construction Manager. 

6.0. DESIGN ANO CONSTRUCTION REQUIREMENTS 

6.1 Design Documentation. Plans and calculations are required for 
approval for all systems supplied hereunder. The quantities and addresses for 
submittal of Contractor's approval drawings are specified in Documentation 
Requirements, FJ60.60, and Construction Test Checklist as contained in 
Section 7 of this Specification. One (1) sepia and 4 print copies of each 2 
plan and calculation shall also be transmitted to the SFDI. 

6.1.1. Upon receipt of approved copies, the Construction Manager will 
for~ard one (1) set of stamped and/or signed drawings, calculations and 
associated correspondence to the Contractor. 
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6.1.2. Include as part of this work all City, County, State and other 
permits and supervision fees required relative to this installation. Forward 
two (2) certified copies of all Permits and Certificates of Inspection to the 
Construction Manager immediately upon receipt. 

6.1.3. The word "Approved," where used in this Part of the Specification, 
shall require the approval or acceptance from the Authority Having 
Jurisdiction - SFOI. The Contractor shall design and install the fire 
protection systems to conform to the requirements, for the occupancy 2 
designated, and shall obtain the approval or. acceptance via the Construction 
Manager. 

6.1.4. Contractor shall respond to questions placed on drawings by the 
Construction Manager during drawing review which require ~cti~ on the part 
of the Contractor. This response should be made in letter transmittal form 
accompanying the resubmitted drawings. Response should state reason(s) why no 
action on the part of the Contractor is necessary, and reference the 2 
associated drawing number and issue which had the comment. 

6.2. Codes, Standards and Regulations. 

6.2. 1. Design and installation of all systems furnished hereunder shall 
be in accordance with the latest Editions of applicable Stanaards of the 
National Fire Protection Association (NFPA) as specified elsewhere herein. 

6.2.2. All devices and materials shall bear Factory Mutual Research 
Corporation (FM) approval or Underwriters' Laboratory (UL) listing. FM· 
approved and UL listed items shall be identified on the submitted drawings for 
review by the Engineer. 

6.2.3. The work of this Specification shall also be in compliance with 
the latest issues of all applicable provisions of other Codes and Standards 
referenced or applicable to the •,4ork. These include, but are not necessarily 
limited to, the following: 

(1) AISC - American Institute of Steel Construction. 
(2) ANSI - ~merican National Standards Institute. 
(3) ASME - American Society of Mechanical Engineers. 
(4) ASTM - Prnerican Society for Testing and Materia1s. 
(S) AWS - American Welding Society. 
(6) IEEE - Institute of Electrical and Electronics Engineers. 
(7) NEC - National Electrical Code. 
(8) NEMA - National Electrical Manufacturers Association. 
(9) NFPA - National Fire Protection Association. 
(10) OSHA - Occupational Safety and Health Act of 1970, as 

amended. 
(11) use - Uniform Building Code. 
( 12) UL - Under-'4ri ters' Laboratories Incorporated. 
(13) All Federal, State, County or Municipal Codes, Laws or Ordinances of 

the place of installation. 
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6.2.4. If there is an overlapping in or a conflict bet~veen the 
requirements of these Standards, or a conflict between the requirements of 
these Standards and this Specification, then that requirement which is 
considered most stringent by the Construction Manager shall take precedence, 
unless directed otherNise by him. 

6 . 3 • Gener a 1 . 

6.3.1. The Contractor shall design, furnish, deliver and instail all 
pipe, valves, fittings, pipe hangers ana supports, strainers. fir~ department 
pumper connections, foam monitor nozzles, wall fire hydrant, fire hose houses, 
hose racks, hoses, detectors, controls, local alarms, manual pushbutton 
stations, identification tags and labels, concrete foundations and supports, 
and other accessories required for complete operation of the specified systems. 

6.3.2. The Contractor shall design systems for the •,.;ater supply flows ana 
pressures specified in Paragraphs 5.2. 1. and 5.2.2. 

5.3.3. It shall be the Contractor's responsibility to caiculate all 
hydraulic flow and pressure requirements from the fire pcmps ta all 
Contractor's system water in~et terminals to determine if the scecified 'Nater 
supply and pressure is hydraulically adequate for the system's operation and 
to so advise the Construction Manager. Contractor shall submit all . 
calculations to the Construction Manager at time of drawing submittal for 
review. Submittal of these calculations to the Constructjon Manager ;1ill in 
no way relieve the Contractor of his responsibilities for complete and proper 
design of the specified fire protection systems. 

6.3.4. The exact numoer, size, style and orientation of sprinklers, 
discharge nozzles, and detectors without interference with or obstruction of 
existing objects ana passage ways shall be established by the Contractor. 

6.3.S. It shall be the Contractor's r~sponsibility to design the systems 
so that no interferences exist between the fire protaction piping ana 
equipment, and systems designed ana installed by ochers. 

6.3.6. In order that proper coordination can be achieved '1'1ith respect to 
electrical drawings, all electrical drawings shall be submitted a minimum of 
one (1) month prior to submittal of associated mechanical arawings. 

6.3.7. The design and construction of equipment specifiea herein is 
clarified by the naming of a specific acceptable manufacturer ana model number 
of the equipment and the statement: "or SFOI-approvea equivcilent." Bidder 
shall be required to supply data to support his equipment selection 1,1ith his 
bid. The bidder shall show that alternate equipment is of equal design ana 
quality or shal-1 supply the specified equipment. A determination that the 
manufacturer and equipment selectea by the Bidder is or is not an approved 
equal will be made by the SFOI. 

6.3.3. Concrete work (when required) shall be in accoraance with 
Paragraph 17.3., Concrete Work. 
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6.4.1. 
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6.4.l.l. All piping, valves and fittings shall conform to the latest 
issue of applicable NFPA Standard for each individual type of system. 

6.4.1.2. National Standard threads shall be used throughout on r,re hose 
valves or other fittings for the purpose of connecting plant and Barstow Fire 
Department fire protection equipment. 

2 

6.4. 1.3. All underground piping (including Foam system) shall be 2 
comparable to Engineering Standard No. SEOO.CQA. 

6.4.1.4. Foam and Halon system (except underground piping) piping shall 2 
be comparable to Engineering Standard No. SEOO.CSB. 

Note: All Halon system piping greater than 
3/4-inch in diameter shall be provided 
with 300 poun~ only class fittings. 

6.4.1.5. All other ~iping shall be comparable to Engineering Standard No. 
SEOO.CBO. 

6.4.1.6 Drain Lines. 

6.4.1.6.1. All low points in pipelines shall be provided with automatic 
or manual drain valves connected to drain lines when possible, or other 
approved means for complete drainage. 

6.4.1.6.2. All deluge valve and system main and/or auxiliary drains shall 
be provided with the appropriate size valve per NFPA, or manufacturer's 
recommend at ion. 

6.4.1.6.3. Sight glasses shall be provided on all drain lines where 
discharge cannot be seen. 

6.4.1.6.4. Ultimate discharge points for all drain lines shall be 
coordinated with the SFOI during drawing approval submittal. 

6.4.1.6.5. Drain lines discharging to open hub or funnel floor drains 
shall be provided with tight sealing cover plate (1/8-inch thick) should full 
flow installation acceptance tests produce splashing of water on the floor. 

6.4.1.6.6. Concrete splash blocks shall be provided beneath all discharge 
drain lines which discharge to atmosphere at grade level. 2 

6.4.1.6.7. Underground foam system supply piping shall be provided with 
low point french drain with 2-1/2 inch control valve and post inaicator 
operator. Drain shall be located at base of the supply riser which runs up to 
the pipe rack. Valve shall be in accordance with Engineering Standard No.· 
SEOO.CQA. 
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6.4.2.l. The Contractor shall provide hangers of the aesign ana shape 
required for the specific i nsta 11 at ion ·and location, ·,,i i th a 11 necessary 
supporting members ana structur~s, where none now exist, to properly support 
and accommodate pipe hangers. The Contractor shall provide anchors and 
~straints as required to prevent misalignment or vibration of the piping 
caused by water harrmer or pump pulsations. Pipe hangers, supports, anchors 
ana restraints shall be in accoraance •,,iith the latest issues of applicable 
NFPA Standards with locations subJect to the Canstructi6n Manager's approval. 

6.4.2.2. Attachment of hangers and supports shall be by beam clamps. 
mounting plates, brackets or clips bolted to the support steel. The drilling 
of, or welaing ta, structural memoers far attachment of hangers and supports 
shall be subject to prior approval by the SFOI. Cutting or burning of any 
structural steel will not be permitted. 

6.4.2.3. Hangers, bolts and supports located outdoors or in a corrosive 
atmosphere shall be. galvanized. 

6.4.3. Installation. 

6.4.3.1. When tnstalled, the piping shall not create obstructions, shall 
provide acceptable clearances from other work, and shall, in general, be 
parallel to ocher piping in accordance w1ch the existing plant piping grid 
system and parallel to the building structural members. 

6.4.3.2. Trenching and backfill shall be in accordance wiCh Article 12.0 
EARTHWORK. 

6.4.3.3. Where drainage is required, care shall be taken to slope the 
pipe downward toward the point of drain. 

6.4.3.4. Any completed construction or construction work in progress 
which is not part of the •,,iork of this Specification and which is damagea 
during installation shall be repaired, replaced or restored to its original 
condition dt no aaditional expense. All such damagea areas which are repairea 
shall be subject to the Construction Manager's approval. 

6.4.3.S. The Contractor shall coordinate the installation of his material 
with that of other contractors to ensure the required sequence ana ta 
e1iminate aelays in the complecion of the work. All pipe, valves, fittings 
ana other pipeline material aelivered to the job shall be stored ana protected 
as necessary to prevent aamage, and to miminize the entry of foreign matter. 
All piping s,hal 1 be cleane1 and kept clean ana free of foreign matter before 
and during erection. This shall include careful removal of dirt, scale, 
welding icicles or beads, cuttings, ourrs, etc. Following erection, 
waterlines zhall be flushed out •,,iith •,,iater in accordance •,,iith information 
contained in attached Form No. 85 "Contractor's Material and Test Cetificate," 
to the satisfaction of the Construction Manager. 
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6.4.3.6. All connections and pipelines shall be instal1ea in a neat ana 
workmanlike manner with materials and construction as specified for tne 
pipeline to which connection is made. 

6.4.3.7. Any pipelines, fittings, valves, etc., requiring maintenance or 
replac~~ent shall be installed with unions and flanged connections and 
isolating valves to permit easy removal, whether specifically indicatea on the 
drawings or not. 

6.4.3.8. All valv~ glands shall be tightened as the pipelines are 
erected. Additional valve gland packing rings shall be added to ali valve 
glanas if necessary to provide a seal and assure tight working conditions 
after valves are placed in service. Packing suppliea •.vith all valves shall be 
as required for the design service conditions. 

6.4.3.9. Attachments to concrete shall be of a aesign acceptaole to the 
SF0I. 

6.4·.3.10. All pipelines with scre•.ved construction shall be maae up '"ith 
as few joints as possible. Threads for all screwed fittings shall oe American 
Standard Pipe Threaas in accordance with ANS! Specification 82. 1-1968. 
Screwed joints shall have clean machine-cut threads ana shall be made up with 
a piping compound, the threads shall be cleaned and new piping compouna 
applied before remaking the joint. 

6.4.3.11. Flange bolts shall be evenly tightenea witn wrenches only. 
Hammering or bumping is not permitted. In tightening joints, care shall be 
taken to assure uniform pressure on the gasket and to avoia overstressing the 
bolts or dishing or breaking the flanges. Flanged joints that have been made 
up and broken shall be maae with new, unusea gaskets supplied at no aaaitional 
cost. 

6.4.3. 12. Floor and wall sleeves shall be provided by the Contractor, as 
necessary, for the installation for all pipelines, whether or not specifically 
called for on the drdwings. The sleeves shall be set and aligned to receive 
pipelines ana shall provide a 2-inch minimum annular space between the pipe 
ano the sleeve. Pipe sleeves through floors shall extend 4 inches above 
finished floor. The installation of and any damage to existing work resulting 
from installation of sleeves shall be repaired by the Contractor to the 
satisfaction of the Construction Manager and at no additional expense. All 
voids between pipe and sleeve shall be fillea with a noncombustible watertight 
material (Silicone RTV Foam) in floor openings and a noncombustible material 
in wall openings. Fire wall penetrations shall ae sealed with Silicone RTV 
Foam - Dow Corning 3-6548 Silicone RTV Foam. 

6.4.3.13. Welding of pipe shall be permitted. However, shop or field 
shop fabrication shall be performea for all pipe under 20 feet in length and 
shall be conducted outside of builaings. Final '"elding of pipe shall not take 
place inside '"ithout first obtaining permission from the Construction Manager, 
after assurance is made that no combustibles exist in the area, ana a fire 
watch outfitted with fire hose and extinguisher will ~e present. 
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6.4.3. 13. 1. All welding shall be in accordance with ANSI Standard 
831.1-1973 and Supplements where applicable. 

6.4.3.13.2. Welded flanged fittings shall conform•to ANSI Standard 816.9 
11 \.lrought Steel Suttwelding Fittings" and Standard 816.25 "8uttwe1ding Ends for 
Pipe, Valves, Flanges and Fittings." 

6.4.3.13.3. Welded sections of pipe shall not exceed 20 feet. 

6.4.3.13.4. Piping 2 inch and smaller shall be screwed. 

6.4.3.14. After erection, all galvanized surfaces that are damaged shall 
be touched-up as specified in Article 8. 

6.4.3.15. Flashing, rain-tight hoods and caps shall be provided for all 
pipelines passing through roofs. Flashing or noncombustible seals shall also 
be provided far all pipelines passing through exterior walls in accordance 
with Paragraph 6.4.3. 12. 

6.4.4. Gate Valves. A manual shut~aff OS and Y gate valve shall be 
provided for each wet sprinkler system, dry standpipe and foam monitor 
system. Gate valves shall be in accordance with applicable Engineering 
Standards No. SEOO.CSB, No. SEOO.CBO, and No. SEOO.CQA (El - Piping 
Specification) • 

All manual _system control valves, '"'hether or not supplied by the Contractor, 
not within reach from floor level or platfonns shall be provided with a chain 

- operator. 

2 

2_ 

6.4.5. Strainers. Strainer(s) shall be provided to protect the 
semi-automatic foam monitor system. The strainer(s) shall be approved for use 2 
in fire protection systems, provided with Monel baskets, and shall be 
self-cleaning with blow off valve. This valve shall be provided with a 2-1/2 
inch male outlet with NST and cap. 

6.4.6. Identification Tags and Labels. 

(1) All shut-off, drain, test and alarm valves or devices, alarms, 
pushbutton stations and manual pull stations and all other 
accessories supplied under this Contract shall have an identification 
tag with all pertinent operating information clearly inscribed 
thereon. 

(2) Each identification tag shall be durable for the specified 
environmental conditions (metal, i.e., nonferrous or stainless ste~l, 
or phenolic plastic) and permanently attached (banding straps or 
screws) in a conspicuous place on or adjacent to each piece of 
equipment. Self tapping screws are not acceptable. 

6.4.7. Sprinklers. Sprinklers shall be standard 1/2-inch orifice 
sprinkler (upright or pendent) fusible link type rated at 286 For quartzoia 
bulb type rated at 250 F. 
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6.5. Electrical Equipment. 

6.5.1. All Contractor-furnished electrical equipment or devices shall be 
furnished complete (internally wired) and ready for insta11ation and 
connection. 

2 
3 

6.5.2. All fire protection, pressure switches furnished shall have OPOT 
contacts rated for 120 volts ac with the ampere ratings specified in Paragraph 
6.5.6. 

6.5.3. Power Supplies. 

6.5.3.1. Unregulated commercial-grade ac power source will be provided 
for all control panels. 

6.5.3.2. This source will consist of single-phase. two (2) wire. 
grounded, 60 hertz, 120 volts nominal, plus or minus 10 percent normal 
fluctuation; aproximately one (1) minute duration dips to 80 percent of 
nominal voltage, infrequently. 

6.5.4. All electrical equipment furnished shall be designed for 
supervision. In the event a ground fault or break occurs in the line, a 
trouble signal shall sound both locally and at the Fire Protection Supervisory 
Panel (oy others). 

6.5.5. All electrical equipment shall be designed for ordinary electrical 
installations for all areas with the exception of the TSS Area which shall be 
designed for Class I, Division 2, Group O hazardous electrical locations. 

6.5.6. Electrical Contact Ratings. 

6.5.6. 1. Contacts which are associated with fire protection system 
electrical components, shall have fire protection industry recognized ratings. 

6.5.6.2. All contacts furnished as part of this Specification, for use by 
others, sha11 be Form "C" type and have a minimum rating of three amperes 
continuous and 0.5 inductive amperes make and break at 125 volt ac. Higher 
contact ratings shall be furnished when specified or required. 

6.5.6.3. Where a Contractor's standard subassembly or modular design is 
used and these do not provide the specified minimum contact ratings, auxiliary 
devices that provide the specified ratings shall be furnished integrally 
mounted and wired within an adjacent panel. 

6.5.7. Control Panels. 

6.5.7.1. Panels shall be provided for the following areas: 

6.5.7. 1. 1. Semi-Automatic Foam Monitor System (TSS Pump/Exchanger Areas) 2 

6.5.7. 1.2. Detection System (Warehouse Building - BL-703) 

6.5.7. 1.3. Cooling Tower Sub-Station. 2,3 
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6.5.7.1.4. Detection System (Electrical Equipment W/BL-709 Building -
BL-712) 

Panels shall be K-F Universal Panel as manufactured by ling-Fisher co., Des 
Plaines, Ill., or SFOI-approved eauivalent. 

6.5.7.2. Each panel shall be provided with internal 24 amp/hour battery 
backup and with the reauired sets of contacts for remote indication of system 
operating status ("Trouble," and "Alarm") at the Fire Protection Supervisory 
Panel {by others). In addition to the above, the exterior of the panel shall 
be eauippea with "Trouble" (white) and "Alarm" (red) lights indicating each 
system's status. A conman "Trouble" Silence and "Alarm" Silence switch 
(indication shall be provided for both normal and silence positions) shall 
also be provided. Upon restoration of either "Trouble" or "Alarm" condition 
which caused the alarm, the panel's internal buzzer shall again sound (ring 
back) until the "Trouble" Silence or "Alarm" Silence switch is returne<l to the 
Normal position. 

2 

6.5.7.3. System interlock and shutdown shall be by spare contacts located 2 
within the panel. 

6.5.7.4. A common externally mounted local audible alarm horn shall be 2 
provided at each control panel and arranged to sound on "Alarm" conditions. 

6.5. 7 .5. Where multiple fire protecti.on systems are located adjacent to 
one another, a single multiple zone control panel shall be providea. 

2 

6.5.7.6. All Contractor-furnished control panels shall be shown on 2 
drawings and located adjacent ta the associated system. 

6.5.7.7. NEMA enclosures (when reauired) and housing control panels shall 2 
have Light Emitting Diodes (LED's) remoted ta the front cover panel. 

6.5.7.8. Contractor Supervision. 2 

6.5.7.8. 1. Prior to shipment of these panels to the jobsite, the 2 
Contractor shall notify the Construction Manager in order that factory shop 
tests and crating procedures (for shipping and storage) can be witnessed by 
the Construction Manager or his designee. Failure on the part of the 
Construction Manager or his designee ta ·,,dtness these tests shal 1 in no way 
relieve the Contractor from witnessing these tests and crating procedures. 
The Contractor shall furnish a written statement signed by both the 
Contractor's and Vendor's witnessing and testing personnel as to tests 
conducted and status of test with reference to each panel's serial number, and 
general condition of each panel as crated. 

6.5.7.8.2. Irrmediately after external 'Nlr1ng (by others) and prior to 
powering these panels, the Vendor's representative shall check out these 
panels in the presence of the Construction Manager to verify panels are 
properly wired and ready for service. Any damage to panel shall be corrected 
by the Vendor's representative with expenses backcharged to the responsible 
party. 
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Detection Systems. 2 

6.5.8.1. Photoelectric detectors shall be Model Photo-Seta as 
manufactured by Gamewel 1, or SFOI-approved equivalent. 
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6.5.8.2. Ultraviolet (U/V) detector system shall be AOi as manufactured 
by Detector Electronics Corporation. 

6:5.9. 1 
.. aterflow switch. When required, switches shall be Model F-620 2 

for ordinary electrical locations as manufactured by Grinnell Fire Protection 
Systems Company, Incorporated, or SFOI-approved equivalent. 

6.5.10. Pressure Switches. 

6.5.10.1. Deluge valve pressure switches shall be Model 8-2 for ordinary 
hazard electrical locations as manufactured by Grinnell Fire Protection 
Systems Company, Inc., or SFOI-approved equivalent. 

6.5.10.2 Pressure switches shall be used for "alarm only" features. No 2 
system shutdown features shall be controlled by pressure switches. 

6.6. Alarm Horns and Audio-Visual Alarms. 

6.6.1. All specified local fire alarm horns shall be furnished by 
Contractor. 

6.6.2. All alarms shall be surface mounted. 

6.6.3. The local fire alarm horns shall be Model 450N for ordinary 
electrical locations, or Moqel 450W for outside locations. All horns shall be 
mounted in the vicinity of the system's associated control panel or waterflow 
alann switch, except where noted and in order to comply with Paragraph 6.6.4., 
below. · 

6.6.4. Fire alann horns associated with actuated system(s} shall b~ heard 
when plant is in operation. As a result, Contractor shall test all horns 
during plant operations along with start-uo personnel. If during these tests, 
horns cannot be heard, additional horns shall be added to those systems to 
meet this requirement at no additional cost. 

6.6.5. One (1) electric siren for installation at exterior of the Diesel 
Fire Pump House (for pump used during construction} shall be provided. Siren 
shall be Federal Sign and Signal Corporation, Model No. 55. 

5.6.6. Alarm model numbers 1,o1hich indicate voltage type, method of 
attachment and location suitability will be called out in each section. 
Alanns referenced (except where noted) are manufactured by Federal Sign and 
Signal Corporation; however, SFOI-approved equivalents are acceptable. 

6.6.7. Audio-visual alarms shall be Model No. AV-32 as manufactured by 
Space-Age Electronics, or SFOI-approved equivalent. 

6.7. Wet Pipe Sprinkler/Fire Hose System. Contractor's interface for 
sprinkler system and nose station ror tne Diesel Fire Pump House shall be as 
shown on Drawings 40P7005133148 and 40P7005133247. 

6.7.1. System shall be hydrau11"tally designed in accordance with the 
latest issue of NFPA Standard No. 13. 
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6.7.2. System aesign shall ensure coverage over tne entire Diesel Fire 
Pump House. Sprinkler coveraae shall not exceea 80 square feet per sprinkler 
ana shall proviae a 0.20 aens;ty (gpm/sq ft) throughout. Contractor shall 
provide snields on the sprinklers or use directional spray nozzles to ensure 
no water discharge is directed onto the pump's electric controller. 

6.7.3. Sprinklers shall be as referenced in Paragraph 6.4.7., wnile 
waterflow switch shall be as referenced in Paragraph 6.5.9. 

6.7.4. Operation of sprinkler system shall result in the waterflow 
switches actuation of the local alarm horn ana remote annunciation to the Fire 
Protection Supervisory Panel (by others). 

6.7.5. Pressure for hose stations shall be restricted at the angle valve 
to 100 psi with pressure restricting aisc - Elkhart No. 35, or SFDI-approved 
equivalent. 

6.7.6. Hose Station. 

6.7.6. 1. 1-1/2 inch Angle valve shall be Elkhart Brass No. U-20 or 
SFDI-approvea equivalent. 

6.7.6.2. Hose rack shall consist of the following Elkhart Brass 
components, or SFDI-approvea equivalent. 

(1) Hose rack, 1-1/2 inch S-41-R. 

(2) 1-1/2 tncn steel supporting nipple No. 46-8. 

6.7.7. Hose shall be 75 feet long, 1-1/2 inch, lightweight syntnetic 
wrap, single jacket, rubber lined, 300 psi test with National Stanaara Thread 
with Rocker Lug couplings, as manufacturea oy S.F. Gooaricn 300 AP, or 
SFDI-aoproved equivalent. 

6.7.8. Hose station shall be equipped with standara Elkhart Brass Model 
HN-4-LE, 1-1/2 inch Lexan "Electric Nozzle," or SFDI-approved equivalent. 

6.7.9. Each fire hose station shall be clearly marked for its location 
within the plant. Marking furnishea by Contractor shall be rea vinyl tape, a 
minimum of 2 inches wide and pressure sensitive. Attachment as follows will 
be by others: 

6.7.9.1. Columns. Tape around entire column, 9 feet above finishea floor 
or walking surface. In areas where ceiling height is less than 9 feet, place 
tape at 7 feat level. 

6.7.9.2. Walls. Place 1-foot long strip of tape airectly aoove fire hose 
station with mowitTng height same as above. 

6.8. Pushbutton Stations. Dual unit surface mount "start - stoptt 
pushbutton stations with momentary contact rea (start) ana black (stop) 
buttons for operation of automatic de1uge valves for the Foam Syst~m Monitor 
nozzles and ~arehouse Suilaing (SL-703) fire hose station/wall fire nyarant 
system shall be as follows: 
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(1) Hazardous Locations (Class I, Division 2, Group D) 
Catalog No. CR 2941/NA102B 

(2) Interior Locations (Ordinary Electrical Installations) 
Catalog No. CR 2943/AA102H 

(3) Exterior Locations (Ordinary Electrical Installations) 
Catalog No. CR 2943/NJ202A 

All stations referenced above are manufactured by General Electric or 
SFDI-approved equivalent. 

6.9. Fire Hose Stations/Wall Fire H drant Dr 
Building ( L-703 . 

6.9. 1. This building's standpipe system shall be controlled by an 
electrically operated automatic master valve. Valve shall be located 
immediately downstream of the Contractor's interface as shown on Drawing 
No. 40P7005133148. Valve shall be Model 100 G with Electric Operator both as 
manufactured by Cla-Val Co. All other associated valve trim shall also be 
provided. Valve shall open on being de-energized. 

6.9.2. This standpipe shall be supplied from the main underground fire 
service water supply line. 

6.9.3. An automatic riser drain (ball drip) shall be provided on the 
downstream side of the Clayton valve and piped to a nearby floor drain. 

6.9.4. Fire hose stations shall be designed for Class III service. All 
components shall be as follows: 

6.9.4.1. Pressure restricting disc as referenced in Paragraph 6.7.5. 

6.9.4.2. Hose station angle valves shall be 2-1/2 inch Model No. U-20. 

6.9.4.3. Hose racks shall consist of the following components: 

(1) Hose rack, 2-1/2 inch S-41-R. 

(2) 2-1/2 inch steel supporting nipple No. 46-8. 

(3) 2-1/2 inch female to 1-1/2 inch male adapter No. A-327. 

(4) Hose shall be as referenced in Paragraph 6.7.7. 

(5) 1-1/2 inch combination straight stream/spray No. HN-4-LB 
Lexan nozzle. 

(6) Identification marking as referenced in Paragraph 6.7.9. 

All model numbers referenced are Elkhart Brass, or SFDI-approved equivalent. 
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6.9.5. Each fire hose station shall be eouipped with an electrical 
pushbutton station to actuate the system. Pushbutton stations shall be 
mounted adjacent to the hose station either on the standpipe, wall or column. 

6.9.6. Pushbutton stations shall be as specified in Paragraph 6.8. 

6.9.7. Power supply for the fire hose pushbutton stations and Clayton 
valve shall be supplied from a nearby control panel as described in Paragraph 
6.5.7. 

6.9.8. In addition to the fire hose stations, a wall fire hydrant with 
4 inch standard non-rising stem gate valve shall also be supplied by this 
system. This hydrant shall be located as shown. Hydrant shall be Elkhart 
Brass Model No. 153 (2-1/2 inch by 2-1/2 inch by 4 inch) with standard finish, 
while valve control shall be Elkhart Brass Model No. 164 with standard finish 
or SFOI-approved equivalent. A pushbutton station shall be provided for 
exterior mounting adjacent to the valve operator. 

6.10. Semi-Automatic Foam Monitor System. 

6.10.1. General. 

6.10.1.1. Protection shall extend over all TSS equipment (Storage Tank/ 
Pump Area/Heat Exchanger Area) in the form of foam monitor nozzle area 
coverage. 

6.10.1.2. System shall consist of a diaphragm balanced pressure foam 
proportioning tank containing 3 percent AFFF concentrate. System and liquid 
concentrate shall be as manufactured by Feecan Corporation, or SFDI-approved 
equivalent. 

6.10.l.3. Diaphragm tank location and Contractor's water supply terminal 
will be inside the Raw/Service Water Pump Building (BL-702) as shown on 
Drawings No. 40P7005133148 and 40P7005133247. 

6.10.1.4. The Thermal Storage Tank and all associated equipment •11ill 
contain Caloria HT-43 at an operating temperature of 575 F. 

6.10.1.S. System specified herein shal 1 be designed in accordance with 
the latest issue of NFPA Standard No. 11. Demands shall be as fallows: 

6.10. l .5. l. Simultaneous flows of t~,o 2-1/2-inch foam monitor nozzles 
each discharging approximately 100 gpm of foam concentrate with a nozzle inlet 
pressure of approximately 100 psi. Flow times shall be 35 minutes. 

6.10.1.5.2. Simultaneous flows of two 1-1/2 inch foam hose stations each 
discharging approximately 60 gpm of foam concentrate with a nozzle inlet 
pressure of approximately 100 psi. Flow times shall be 15 minutes. 

6.10.1.6. A common strainer shall .be provided as shown on Drawing No. 
40P7005133148. Strainer shall be as specified in Paragraph 6.4.5. 2 
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6.10.2. System components shall include, but not necessarily be limited 
to the following: 

6.10.2.1. Vertical balanced pressure foam proportioning tank (containing 
100% reserve), automatic and manual valves, pressure gages, associated piping 
and foam concentrate, and sufficient foam concentrate far system testing. 

6. 10.2.2. All above ground and buried piping, low point drains, French 
drains, control valves and operators, pipe supports, pressure reducing 
devices, controls and isolation valves to tanks, deluge valve, and associated 
accessories. 

6.10.2.3. Manual start pushbutton stations for operation of the system 
from each monitor nozzle. Pushbutton stations snall be mounted on concrete 
embedded posts furnished and installed by the Contractor and mounted adjacent 
ta the monitor nozzles. All stations shall be as specified in Paragraph 6.8. 

6.10.2.4. One (1) local system operation alarm located on the outside of 
the Raw/Service Water Pump Building. Alann shall be single projector 
'"'eatherproof Model 451W. 

6.10.2.5. One (1) control panel shall be as specified by Paragraph 6.5.7. 

6.10.2.5. Deleted. 

6.10.2.7. Four (4) foam monitor nozzles located as shown on Drawing No. 
40P7005133247. Monitors shall be 4-inch units 'Nith flang.e connections, 
whereas nozzles shall be Model JS-10 both as manufactured by National Foam 
System, Inc. or SFDI-approved equivalent. 

2 

6.10.2.8. Fire hose foam nozzles are covered in-Paragraph 8.2.9.2. in 2 
Section 4 - IFB, Technical Information - Fire Protection. 2 

6.10.3. The control panel for this system, in addition to performing 
those functions specified in Paragraph 6.5.7., shall provide a dry contact to 
actuate an adjacent mounted relay which and shall shut down all TSS pumps and 
associated equipment. A total of twelve (12) N.C. contacts shall be provided 2 
off the relay for this purpose. 

6.10.4. Deluge Valve. 

6. 10.4.1. Deluge valve furnished shall be automatically operated by an 
electric signal from the U/V detection system covered in Paragraph 6.12.2. and 
pushbutton stations when required. A manual pull box (hydraulic type) •11ith 2 
handle shall be furnished with each valve which will also fully open the valve 2 
independently of U/V detection and pushbutton stations. 

6.10.4.2. Deluge valves shall be Mu.ltimatic, as manufactured by Grinnell 
Fire Protection Systems Company, Incorporated, or SFOI-approvea equivalent. 
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6. 10.5.1. Operation of any U/V detector shall cause both local and remote 
alanns to sound, all TSS pumps and associated eauipment to shut down and foam 
system to be activated. 

6. 10.5.2. Manual operation at the liauid foam storage tank or via any 2 
monitor nozzle pushbutton station shall cause system operation similar to U/V 
detector operation. 

6.11. Automatic Total Flooding Halon 1301 Systems. 

6.11. 1. General. 

6.11. 1.1. Automatic Halon 1301 systems specified herein shall be of the 
total flooding type, and shall be in accordance with the latest issue of NFPA 
Standard No. 12A. 

6. 11. 1.2. Automatic Total Flooding Halon 1301 Systems shall be as 
manufactured by Fenwal, Incorporated, or SrDI-approved eQuivalent. 

6. 11. 1.3. The systems shall be designed for a minimum concentration of 5 
percent and a maximum of 7 percent by room volume at 70 F. Concentrations 
shall be maintained for at least 10 minutes. 

6.11.1.3. 1. Concentration tests shall be considered acceptable if after 
ten minutes, the concentration has not dropped greater than 20 percent of the 
original minimum design concentration by room or area volume. If this level 
is not achieved, the test will not be considered acceptable. Should the test 2 
fail, a retest at the Contrator's expense shall be conducted after a review 
and analysis of the design problem(s) is made and a report issued to the 
Construction Manager stating problem and corrective action to be taken. 
Construction Manager shall approve of corrective action prior to retesting. 

6.11. 1.3.2. Failure of the test resulting from conditions beyond the 
Contractor's control shall relieve the Contractor of retesting the system at 
his expense. However, it shall be his responsibility ta review the entire 
installation prior to testing to ensure the tests can be properly conducted. 
If problems are discovered at this time, witnessing personnel shall be 
notified and the test postponed until corrective action is taken by 
responsible party. 

6.11.1.4. Gas ouantities shall include recuired demand, plus 100 percent 2 
Halon 1301 connected reserve. In addition, all necessary Freon 122 gas snall 2 
also be provided. 2 

6. 11.1.S. Full discharge concentration tests using Halon 12 shall be 
perfonned for all Halon protected areas. One (1) set of containers filled 
with test gas ~hall also be provided. 

6.11.2. Protection shall be provided as follows: 

6.11.2.l. One (1) system for Thermal Storage Control Building BL-709. 
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6.11.2.2. One ( 1 ) system for Therma 1 Storage Control Bui 1d i ng BL-710. 

6.11.2.3. One ( 1 ) system for Elevation 13 of Receiver Tower. 

6 .11.2.4. One ( l ) system for Elevation 14 of Receiver Tower. 

6.11.3. System components shall include, but not necessarily be limited 
to, the following: 

6.11.3.l. Halon containers with Halon 1301 gas and all Halon 12 test 
gas. Lockable container racks (when necessary). 

6.11.3.2. All piping, valves and nozzles, as required. 

2 

6.11.3.3. Pressure gages, initiators, when required, valves and control 2 
heads. 

6.11.3.4. Spare contacts for HVAC shutdown and operation of local alarm 2 
horn and remote annunciation. 2 

6.11.3.S. Photoelectric smoke detectors including all trim as specified 
in Paragraph 6.5.8. l. 

6.11.3.6. Surface type remote control break-glass type switches for 
manual operation • 

6.11.3.7. Audio-visual alarms. 

6.11.4. Single or multizane control panels far the above systems shall be 2 
as manufactured by Fenwal, Incorporated, or SFDI-approved equivalent. Panels 
shall be compatible with Halan system and listed or approved for Halon 
release. Panels shall be located outside the protected room or building, 
adjacent ta the main door~ay entrance. Appropriate NEMA type enclosures 2 
suitable for the environment shall be provided. View windows shall be 2 
provided (if none exist) to permit observation of visual status (Power, 2 
Trouble, Alarm) indicators. 2 

6.11.5. Provisions shall be made at each control panel for remote 2 
indication of system operating status at the Fire Protection Supervisory Panel 
(by others) through the required sets of SPOT contacts located inside each 
control panel. Panel functions shall be as specified in Paragraph 6.5.7. 

6.11.6. Each system shall be provided with three (3) additional N.C. 2 
contacts or relays as required in an adjacent, pane~ t~ perform functions 2 
called out under operational sequence below. 

6.11.7. Photoelectric detectors shall be installed throughout each room 2 
in a cross-zoned configuration. Location of the detectors shall be so 
arranged to ensure prompt detection during normal operation of the ventilation 
system. Detector spacing shall not exceed 400 square feet (maximum) per 
detector. 
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6.11.8. In addition to automatic detectors, manual pull stations shall be 2 
provided for local activation of the systems. These switches shall be located 
inside at all doorways of each area protected. 
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6.11.9. Audio-visual alarms shall be provided outside each doorway to the 
protected rooms. A sign, approximately 14 inches by 20 inches, indicating 
purpose of audio-visual alarm (HALON DISCHARGE IN PROGRESS '~HEN HORN SOUNDS 
ANO LIGHT FLASHES - 00 NOT ENTSq) shall be located beneath each horn. Alarms 
sha 11 be as referenced in Paragraph 6. 6. 7. 

6.11.10. Detectors shall be installed and tasted as covered in Paragraph 
7.4 prior to Halon discharge tests. 

NOTE: All detectors shall be installed with 10 feet 
of flexible conduit to permit relocation. 

6.11.10.l. Deleted. 

. 6.11.10.2. Deleted. 

6.11.10.3. Deleted. 

6.11.10.4. Deleted. 

2 
2 

2 

2 
2 

2 

2 

2 

2 

6. 11. 1 O. 5 • De 1 eted • 2 

6.11.11. Halon system shall be tested in accordance •,1ith Paragraph 7.3. 2· 

6.11.12. Operational sequence shall be as follows: 

6.11-.12.1. Zone 1 detector system shall activate local and remote alarms; 
and··shut down the room's air handling units, all contributing exhaust and 
return air fans, and all electrically operated wall dampers where so equipped. 

-6.11. 12.2. Zone 2 detection system after operation shall actuate the 
system. 

2 

2 

2 

2. 

6.11. 12.3. Manual activation of the system shall perform those functions 2 
as described in Subparagraphs 6.11.12.1. and 6.11.12.2. 

6.12. Fire Detection Systems. 

6.12.1. Photoelectric detection systems shall provide protection for 
"alarm only 11 throughout the Warehouse Building (BL-703), Cooling Tower Remote 
MCC Building and Thermal Storage Control Building (BL-712). 
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6.12.1.1. A11 detection systems sha11 be insta1 led in accordance 111ith the 2 
latest issues of NFPA Standards No. 72A and 72E. 

5.12.1.2. Photoelectric detectors shall be as specified in Paragraph 
5.5.8.1. 

6.12.1.3. Detector spacing shall not exceed 400 square feet per detector 
(maximum) at building ceiling level. Detectors shall be so located to ensure 
prompt detection under protecteo building's normal ventilation system 
operation. 

6. 12.1.4. Manual pu11 stations shall be provided inside and adjacent to 2 
a11 exterior doors. These stations shall be Model 4015 as manufactured by 
Autoca11, or SFOI-approved equivalent. 

5.12.1.5. All systems shall be for "alarm only." Operation of any 
detector or manual pull station shall activate both local and remote (at the 
Fire Protection Supervisory Panel by others) alarms. 

5.12.l.5. These systems s~all each be supervised by a single zone control 
panel as covered in Paragraph 5.5.7. 

5.12.1.7. A single alarm horn shall be provided adjacent to each control 
panel. Harns shall be Model 450N. 

6.12.2. Ultraviolet (U/V) detection system shall provide protection 
throughout the TSS Pump Area and Heat Exchanger Area. 

6.12.2.1. All detectors shall be installed in accordance with those 
Standards covered in Paragraph 6.12.1.l. and the manufacturer's instructions. 

6.12.2.2. Detectors shall be so located to ensure 100 percent area 
coverage of all equipment for which detection is provided. Layout shall 
ensure no "blind spots" exist which could result in delayed or undetected 
response. 

5.12.2.3. Detector system shall be as referenced in Paragraph 5.5.8. 
Detectors shall be Model No. C7050B. 

5.12.2.4. Contro11er(s) for this system shall .be Model R7303 and shall be 
located in the EPGS Building. Location shall be coordinated with the 
Construction Manager. NEMA 4 enclosure(s) with view ·11indow shall be provided 2 
for housing of the controller(s). 2 

6.12·.2.5. Each area (TSS -Pump Area/TSS Heat Exchanger Area) shall 
constitute a separate zone. A spare contact shall be dedicated on each 
controller for remote annunciation to the Fire Protection Supervisory Panel 
( by others). 

6.12.2.6. System operation shall simultaneou1y shut down a11 TSS pumps 
and associated equipment, open master control valve on foam monitor system and 
transmit local and remote alarms. 
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6.12.3. All detection system detector layouts are subject to final 
acceptance by the Construction Manager. Should review by the Construction 
Manager detennine additional detectors are required, they shall be proviaed at 
no additional cost. 

6.13. Portable Fire Extinguishers. 

6.13.1. Portable fire extinguishers, including mounting brackets and 
identification labels, shall be provided for the Buildings and locations 
called out in Appendix A. This Appendix lists type, unit size, quantities 
required and locations for the portable fire extinguishers. 

6.13.2. Identification labels, as specified in the latest issue of NFPA 
Standard No. 10, shall be supplied as required to label all sides of columns 
or walls on •11hich extinguishers are mounted. 

6.13.2.1. Fire extinguisher identification labels shall be applied as 
fol lows: 

(1) Columns - locate labels 9 feet above finished floor or walking 
surface. In areas where ceiling height is less than 9 feet, place 
labels at 7 foot level. 

(2) Walls - Place directly above extinguisher with mounting height the 
same as above. 

6.13.3. Multipurpose dry chemical extinguishers shall be the cartridge 
type to ensure ease of maintenance. The minimum UL rating for 20 pound units 
shall be 10 A:60 B:C. The minimum UL rating for 30 pound units shall be 
6 A:60 B:C. 

6.13.4. All dry chemical portable fire extinguishers shall be as 
manufactured by Ansul, or SFDI-approved equivalent. 

6.13.S. All Halon 1211 portable fire extinguishers shall be as 
manufactured by Graviner, Inc., or SFDI-approved equivalent. 

6.13.6. Extinguishers shall ba mounted as follows: 

Type Extinguisher HeiQht at Top of Extinouisher, Feet-Inches 

9 lb. Halon 1211 5-0 
20 & 30 lb. Dry Chemical 3-6 

7.0. TESTS ANO APPROVAL AFTER INSTALLATION 

7.1. After all piping and above ground systems are installed, they shall 
be thoroughly tested by the Contractor and witnessed by the Construction 
Manager and the Barstow Fire Department. A minimum of two (2) weeks advance 2 
notice of the pending tests shall be given to the Construction Manager to 
pennit his scheduling of required personnel and to prevent any disruptions to 
any other on-site activities. Any portion of the wor:< ·..ihicl'l fails to function 
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to the satisfaction of the Construction Manager, and any defects which are 
disclosed, shall be remedied by and at the expense of the Contractor. A 
complete record of all tests and their results shall be furnishea to the 
Construction Manager by those making the tests. Form No. 85 described below 
and attached as a supplement shall be filled out for record purposes for all 
water systems. Decision by the Construction Manager not to witness field 
acceptance tests or inspections snall in no way relieve the Contractor from 
full responsibility for the quality and correctness of the work. 

7.1.1. Acceptance tests, certification and approval shall be conducted in 
accordance with the latest issues of NF?A Standards No. 11, 13, 14 and 24. 

7.1.2. Form No. 85 - Contractor's Material and Test Certificate. 

7.1.2.1. All piping shall be flushed and hydrostatically tested as 
specified in the attached Form No. 85, PART "A" GENERAL, TEST DESCRIPTION 
section. In addition, all other requirements specified in this Form No. 85 
shal 1 be complied 'Nith, and three (3) copies of the completea form, including 
the required 1Nitnessing signatures, shall be supplied to the Construction 
Manager. 

7 .1.2.2. The Contractor shall complete al 1 applicable parts of the form. 
A separate PART "C" shal 1 be provided for each riser and/or header 'r'lhich the 
Contractor installs. If the entire riser/header system is tested at one time, 
then only one (1) form is required. Contractor shall complete a separate PART 
"C" for each system installed. 

7.2. Semi-Automatic Foam Monitor System. 

7.2.1. Acceptance tests, certification and approval will be conducted in 
accordance with the latest issue of NFPA Stanaard No. 11. 

7.2.2. After installation, all piping shall be hydrostatically tested 
and, if permitted by the Construction Manager, full flow tests (using water 
only) made through all monitor nozzles. 

7.2.3. Functional tests shall be performed on all valves, detectors, 
control equipment, manual operating devices and alarms. 

7.2.4. Three (3) copies of Foam System Acceptance Test Report with 
witnessing personnel signatures shall be filled out and left with the 
Construction Manager after successful completion of the test. 

7.3. Automatic Total Flooding Halon 1301 Systems. 

2 

2 

2 

2 

2 
2 
2 

7.3. 1. Approval tests shall be conducted in accordance with the latest 
issue of NFPA Standard No. 12A. 2 
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7.3.2. Upon completion of installation, the system shall be tnorougnly 
tested for operation and function. Tests sha11 inc1uae pressure testing 
(using air) of a11 piping, "puff testingu of all piping with either Freon 122 2 
or CO2 to remove a11 foreign matter, functional testing of all mechanical 
and eTectrical eauipment and careful inspection of _a11 piping and nozzles. 

Puff testing shall be performed as follows: 

- Place cloth bag aver each nozzle in system. 

- Connect line from gas cylinder into system header manifold. 

- Open valve on gas cylinder and permit gas to flow through system piping 
until all bags are observed expanding. 

- Those nozzles •,,ihose bags do not expand should be checked for obstructions 
in the piping and/or nozzle. 

After above completed, remove bags and reconnect system piping. 

7.3.3. Complete discharge tests using Freon 12 with concentration 
readings taken to verify system design shall also be provided. Readings shall 
be taken at 3 levels in each protected room/area using an FM certified 3 point 
strip chart recorder. 

7.3.4. Halon system discharge tests snall be p~rformed by operation of 
any manual pull station associated with the system. 

7.3.5. Prior to system discharge tests, detectors shall be tested, see 
Automatic Detectors, Paragraph 7.4.5. 

7.3.6. Once the Halon system's associated detection system had been 
accepted, the automatic discharge mode of the detection system shall be 
connected. 
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7.3.7. Pressure testing of piping shall be at 150 psig for 1 hour '1dth no 2 
1 eak s. 

7.3.8. Three (3) copies of Halon System Field Installation Acceptance 2 
Test Report 'r1ith witnessing personnel signatures shall be filled out and left 
with the Construction Manager after successful completion of tests. 

7.4. Automatic Detectors. Approval tests shall be conducted in 
accordance w1 tn the I atest 1 ssues of NFPA Standards No. 72A and 72E. 
Detectors associated with Halon System must also be tested according to 2 
Paragraph 6.11.10. In addition, manufacturer's instructions along with the 2 
following, must also be complied with: 

7.4.1. After initial photoelectric detector installation is completed and 
prior ta functional testing, all detectors shall have sensitivity checked and 
firing point adjusted to meet recommended factory settings and a log prepared 
stating each detector's setting. This lag will aid in future maintenance and 
system testing. 

7.4.2. All detectors and all other electrical devices shall be checkea to 
see that they are electrically supervised as installed. Corrective action, as 
required, shall take place prior ta further testing. 

7. 4 .3. Once the above tests are completed, each detector sha 11 be 
functionally tested by the Contractor using an acceptable test smoke or U/V 
source. Acceptability of test smoke shall be determined by the Construction 
Manager. However, typical test smoke for functional testing is generated by 2 
burning cotton rope while smoke for air pattern tests is produced by 2 
controllea burning 2 oz. of computer printout paper in a safety can. 2 

7.4.4. Final location of all photoelectric detectors shall be based on 
smoke pattern tests ta determine proper placement in the protected room or 
area. 

Note: This requirement only applies to detectors 
associated with Halon 1301 Systems. 

These tests shall be conducted to ensure detectors 
are properly located and will respond promptly to 
a fire within the room or area under normal 
ventilating operating conditions. 

Note: Discharge testing of the Halon systems shall 2 
not take place until the above tests have been 
completed ta the satisfaction of the Construction 
Manager. 

Tests for photoelectric detectors shall be conducted as follows ~ith the air 2 
handling system in service: 
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7 .4.4.1. Test smoke shal 1 be placed at the floor level in at least three 
areas within each room, typically in close proximity to electronic equipment 
locations. Smoke shall be detected within 60 seconas. 

Note: Subfloor testing shall be performed by 
placing test smoke in vicinity of cables • 
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7.4.4.2. Smoke must pass by and actuate the nearby detectors. Shaula 
such tests indicate improper detector placement, new locations shall be 
designated and the detector(s) relocated. Tests shall be rerun to verify the 
new locations. 

7.4.4.3. Detector sensitivity shall be readjusted (as necessary) to 
ensure prompt operation during these tests. If new detector sensitivity is 
reauired, it shall be entered into the detector log described above. 

7.4.4.4. Any detector which fails these tests shall be replaced and the 
new unit retested at no additional cost to the Contractor. 2 

7.4.S. At the completion of the above tests, Halon system discharge tests 2 
shall be perfonned. See Paragraph 7.3. 2 

7.4.6. After detector smoke pattern tests have been successfully 
completed, each detection system associatea with the Halon system shall be 
left in an 11 alann mode" whereby it shall unoergo a staoility test perioa of 
not less than seven (7) consecutive days. 

7.4.6. 1. During this period, should tnere be any unwarranted alarms due 
to the sensitivity setting of the detectors, the Contractor shall readjust the 
detectors to a stable range. Any readjustment shall necessitate reconoucting 
the smoke test in Paragraph 7.4.4. During the "alarm mode," operation of 
detectors shall only activate alann. Actuation of the Halon systems during 
this time period shall be strictly manual. 

7.4.6.2. After successfully completing Subparagraphs 7.4.4. and 7.4.6., 2 
the Contractor shall again conduct tests to ensure that the systems still 
perfonn as specified in Paragraph 7.4.4. 

7.4.6.3. It at the end of the staoility test period, the systems do not 2 
comply with Subparagraphs 7.4.4. and 7.4.6., the systems shall be removea and 
replaced with a system that will meet the reauirements. This shall be done at 
no additional cost to the Contract. 

7.4.6.4. Three (3) copies of the Fire Detection System Installation 2 
Acceptance Report '"'ith witnessing personnel signatures shall be filled out ana 
left with the Construction Manager after successful completion of the test. 

7.5. Contractor shall cover up any eCJuipment which could be damaged by 2 
water or Freon during testing. After tests are completea, Contractor shall 2 
remove all covers and clean up any water and/or damage produced by the t~st(s). 

8.0. FINISHING ANO PAINTING 

8. 1. General. 

8. 1. 1. All eCJuipment surfaces shall be cleaned and all surfaces reau1r1ng 
painting shall be painted by the eCJuipment manufacturer before shipment. 
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8. 1.2. Exposea ferrous surfaces of p1p1ng ana hangers shall be prime 
painted only. Any abraded or bare surfaces including work of others damaged 
by this Contractor shall have primer repaired by this Contractor at no 
aaditional cost. 

8.1.3. Finish painting of piping and hangers will be by others. 

8.2. Cleanino and Closures. All internal ana external surfaces of the 
equipment sna11 ae tnoroughiy cleaned of all m1ll scale, loose metal 
particles, weld spatter, slag, dirt ana other foreign matter ana shall receive 
a surface preparation compatible with that specified by the prim~ paint 
manufacturer as required for proper paint application. All burrs shall be 
removed ana all sharp eages shall be eased. Following cleaning, all openings 
shall be sealed against entry of paint, water, dirt ana debris auring 
painting, shipment and field har.dling. 

8.3. Painting. All exposed ferrous surfaces of the equipment shail, 
except as iOl 1ows, be given one (1) coat of rust-inhibitive, moaified alkyd 
flat finish primer that is compatible '"'ith the maximum operating conaitions 
that will be encountered: 

8.3. l. Name and data plates and machined mating surfaces shall not be 
painted, but shall be coated with a slushing compound • 

8.3.2. All instruments and control panels shall receive manufacturer's 
standard factory finish only. · 

8.3.3. All piping, pipe fittings, hangers ana auxiliary steel will 
require priming unless galvanized or insulated. 

8.4. Damaged Galvanized Touch Up. 

8.4.1. Any galvanized surfaces that are aamagea aue to abrading, welaing, 
cutting, etc., must have a ~ouch up with a suitable paint. See Article 16.0, 
PRIME ANO TOUCH UP PAINTING. 

8.4.2. All damaged areas must first be properly cleaned using the 
techniques described in SSPC-SP2, "Hand Tool Cleaning" ana SSPC-S?3, "Power 
Tool Cleaning." 

8.4.3. After proper cleaning, all areas requ1r1ng touch up will be coatea 
with a ~aint meeting the minimum requirements of U.S. Government Specification 
MIL-P-21035, "Paint, High Zinc Content, Galvanizing Repair." 

8.4.4. Application shall be in strict accordance '"'itn manufacturer's 
recommenaatians. 

AS-27 



9.0. PREPARATION FOR SHIPMENT 

C-21700 
40M7006S 
Appendix 5 
Revision No. 2 

For shipment, each unit shall be disassembled only to such extent as may be 
necessary to facilitate field handling and prevent damage during shipment. 
Each assembly or component shall be skidded, crated, boxed or otherNise 
protected against damage or loss during shipment, and to facilitate field 
handling. All openings shall be closed with temporary closures to prevent 
entry of dust, dirt or other foreign matter. 

10.0. SPECIAL TOOLS ANO DEVICES 

One (1) complete set of all special tools or special aevices, including any 
metric wrenches or other hand tools that are not standard in the United 
States, reauired fa~ operation and/or maintenance of all eauipment furnished 
under this Contract shall be provided and aeliverea with the eauipment. 

11.0. SPARE PARTS 

11. 1. The wet pipe sprinkler system installed shall be provided with a 
cabinet containing a special sprinkler wrench, and six spare sprinklers of the 
type rating as used. 

11.2. The Contractor shall furnish two (2) spare detectors of each model 2 
furnished as part of this Contract. 

11.3. All items covered in Paragraph 11. 1. and 11.2. shall be supplied in 
individual containers marked as "Spares," and shall be in a new ana unused 
condition on delivery. 

12.0. DOCUMENTATION 

Documentation shall be in accordance with ~pecification No. FJS0.50 and 
Engineeri~g Standard No. FJ60.60. 
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FOAM SYSTEM PAGE 1 OF 3 

ACCEPTANCE TEST REPORT 
(Submit secarate report for e3ch svs,em) 

PROJECT: DATE 
JOB NO. CONTRACTOR'S SYSTEM NO. 
LOCATION 
AREA aEING PROTECTED: 
TYPE SYSTEM: LOW EXPANSION Q 'v!EDIUM EXPANSION 0 HIGH EXPANSION Q 
TEST PERFORMED SY: DATE/TlME I 

INSTALLED PER JOB DRAWING AND S?EC1FICAT10NS? IF NO, DESCRIBE UNDER COMMENTS. 

BRIEF= DESCRIPTION OF HOW FOAM SAMPLE IS COLLECTED 

I 

METHOD OF SYSTEM ACTUATION FOR TEST: Q AUTOMATlC 

QMANUAL 

FOAM EXPANSION DETERMINAT10N 

RESULTS 

- FOAM 25 PER CENT DRAINAGE TIME DETERMINATION 

TIME· MIN. DRAINED SOLUTION VOLUME-Ml 

RESULTS 

WITNESSING ?:!'!SONNE!.. SIGNAr\JAES: ~ .!l!!:,.§_ ~ 
INSTALL.ING CONTRACTOA'S RE?!'!ESEN.r;i.r1ve 

co. 
ENGINE:R'S AE?RESENTAT!VE 

co. 
CLIENT'S RE?!'!ESENTArlvE 

CO. 

INSURANCE C::lMPANY'S RE?"IESENrATlVE 

co. f 
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FOAM SYSTEM 

ACCEPTANCE TEST RE?ORT 

CCNC:;NT:=! A Tl ON DEi"E:=!M INA Tl ON 

RESULTS . 

SUMMARY OF SYSTEM TESTS 

-
COMMENTS 

-
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FOAM SYSTEM 
ELECTRICAL SYSTEM COMPONENT CHECK SHEET 

C::iNTROL ?ANEL 

Supervised detection c:irc-.Jits 

Supervised alarm signal circ-.Jits 

Supervised release cireuit to point of release 

Supervised manual pull stations 
Supervised time deiav relavs 

Suoervised foam canCIII switch 

Alarm Silenca switch with ring baa feature 

Svstem trou.cle silence switch with ring back feature 

Circuit annunciator central panel 

- 20th alarm and trouble 

- 8attMV standby with charger: 6 Amp hour 

Pre-alarm deteetion mode: 

- lonizffion detec:ors 

- Photoelec:ric detec:ors 

-Thermal detec:ors 

- U/V detectors 
- Other (detinel 

P~aiarm function: 

- Audible alarm onlv 

12 Amp hour 
26 Amp hour 

___ Am!l hour (fill inl 

- Audible alarm with visible indicatcr 

- HVAC equipment shutdown reiavs O Damper shutdown relavsO 

- Magnetic door release retavs 

- ;~uipment shutdown 

- Remote annunciator 

Svstem actuation mode: 
- Cross zoned ionization/photoel~ic deuaon 

- Single zone ionization/photoelectric cetec-:ors 

- Thermal de?l!C'!On 

- U/V detec1:ors 

- Manual pull stations 
~ Other (derine) 

System a~ation func-:ion: 

- Auoible alarm with visible indicater 

- Audible alarm onlv 

- HVAC equipment shutdown reiavs O Damper shutdown relays Q 
- Power and equipment shutdown relavs 

- Magnetic door release relavs 

lnstailation and inspection: 
- E:,gineering, installation & main-cenance manuals ;:,rovided 

- Fu1I svstem discl'!arge cest 

- F-.Jnc:ional test 

- Piping flushed 

- Reserve svstem O Automatic :ransfer 

0 Manual transfer 

Y e--==. 

PAGE 3 OF 3 



PAGE . CF :1 
HALON 1301 FIRE SUPPRESSION SYSTEM l 

INSTALLATION ACCE?TANCE TEST RE?ORT 
(Submit secarate recort for eaci'I ;vs.em) 

PROJECT: QATE 
JOB NC. CONT'FIACTOR'S SYST::'JI NO. 
LOCATION 

AREA SE!NG PROTECTED: 
TYPE SYSTEM: TOTAL FLOOD 0 LOCAL• MOOULARC] 
TEST PEiiFQRMEO SY: DATE/TIME I 

I. .:.Gi:NT STORAGi: c:lNTAINSR INSPECTION o-Mal3e Initial 

se:=1. NO. t PRESSURE I weIGr1T :I se:=1. ,'110. I PRessuAel weIGr1, : se;=i. ,'110. iPRESSURel we!GHT :1 Si:l"I. ,'110. IPl"eSSURE! WS!GHT I 

I i ti i I i I I 
,, I i I 

' I ii ! I I I I ii I I I I 

i i Ii I I 
:1 

I I ii i I I 
I I ii I I I I ,1 I ! I I 

0,1elc 01( .!!!!!!!!. ~ 
2. MOUNTING SRACX:i'T'S i'ROP!;:!L. y secuREO 

3. INSTAL~TION OF CONTAINERS 

4. INSP!CTlON OF OeT'!CTlON SYS'rc,'\A ~-: c::::::J lonizatiOn/Photoetec:nc Oaiec:on 

c::::::J ih"""8 09ffCtOn (Prese,: ~o-°F, 'ci 

= Ultraviolet Ottwc?on 

c::::::l Otft.r (daffnal 

.\/lade or ;.auacion- lonizaiion/Photottectnc Oat'IC':On • Soac:ing • IHt l_rnl 

c:::::: • • Tharmel Oetec:on. Soacing • _feet ( _ml (?-reset to _ F,_ Cl 

c:::::: Ultrniolat Oeuc:an • Sgacjng •_ieet ! _ ml 

c::::::J Otfter (datinel Sgac,ng •---F~. l_rnl 

Oecac:t0n sa..:ec !:Iv (check acipra1:mat'li svmmatrV O or ac:c:::irding to sc11C1lic i'tazard 0 
5. r.-tERMAL OET:CTCR CIRCUIT TEST VoiU 

5. :IATT:RY STAN08Y UNITT:ST 

7. SYSi:!111 CONTl,OL UNIT T:ST 

a. OET:CTOR RESl'ONSc .J.NO (al Smoke Oetactan 
MANUAL ?UL!. STATION 'i=Si'S (bl Thermal 0e'!K':0n 

(cl UI tn-,;olet Oet'K':on 

(di Other (datinat 

iel Manual Pull S1at1an ,es, 
9. INITIATOR INSi"ALUi10N la) lnsuIaaan Flesinanca O,eci< 

I When Prollieed l ibl lnitiROr Flesistanca C,ac1c 

10. ?INAl. SYSTEM CHECX:-OUT -

11. FINAL SYSTEM i-iOOK-UP 

12.. ?!PINC. SLOWNOUT 'IIIIT1-! fcneci< onet F"ISON 12 0; OR CO2 CJ. 
13. INST,l,Ll.::J P:."I JOB OR.AWING ANO s;iec:Fl~TIONS IF NO, oesC."IIBe UNOeR COMMeNTS. 

'11/IT'NESSING ?eFISONNEL SIGNATURes, NAME i11"1...: ~ ---
INSTALLING CONTi'IAC'iOR'S i'!e?ReSi:NTA,IVE 

CO. 

:NGINE:Fl"S i'IE?ReseNT.J.TIVE 

co. 
CW EN rs REP!'lEScNT .J. ,Ive --
co. 
tNSl..if'IANC? COMPANV-S i'!E?"EScN,..l.Tlve 

co. 



?AGc 2 OF 4 
HALON 1301 F!RE SUPPRESSlON SYSTEM 

INSTALLATION CONTRACTOR COMPONENT TEST RE?ORT Zone 

-3.gent Storage Container = Weignt ?ressure Temo. 
NOTE: - Weight Pressure Temp. 
If more than six conuiners = Weign,: Pressure Temp. 
in svsum, use additionaJ :::i: Weigi'lt Pressure Temp. 
page 2. = Weigi'lt Pressure Temp. 

;;: Weight Pressure Temp. - Mounting Brackets Checked 

- Piping and Nozzles Checked 
Initiator ( ) Cjrcuit Test Ohms. Megger Test Replaced 
Ionization Detectors ( ) Part No. Quantity 

Circuit Test 

Actuation Test All Random 
Photoelectric Detectors ( ) Part No. QuantitV 

Circuit Test 
Actuation Test All Random 

Thermal Detectors ( ) Part No. QuantitV 
C:rcuit Test 

Actuation Test All Random 
U/V Detectors ( ) Par,: No. QuantitV 

Circuit Test 

Actuation Test All Random 
Others (define I Par,: No. Quantity 

Cjrcuit Test 

Actuation Test All Random 
Method 

Manual Puil Stations ( ) Par,: No. Quantity 
C:rcuit Test 

Actuation Test All Random 
Alarm Lights ( ) Actuation Test Lamps Replaced Quantity 
Alarm Signals ( ) Actuation Test Quantity 
Batterv Test Volts Steed Down & Recharge 
Building Alarm Ac:ivated Yes 0 No 0 
Dampers(s) Activated Yes 0 No 0 Type QuantitV 
Interlocks Checked Yes 0 No 0 Type Quantity 
HVAC S-nutdown Checked Yes 0 No 0 
Panel Lames Checked Yes 0 No 0 
Door Release Checked Yes 0 No 0 Door C!osure Occured Y!s C! No 0 If No-, Describe Under Comments 
System L~ft Armed · Date 

Dis-Armed • Date 
Reason 

Comments 



-

• 

HALON 1301 FIRE SUPPRESSION SYSTEM 
ELECTRICAL SYSTEM COMPONENT CHEC:< SHEET 

CONTROL PANEL 
Supervised detection circuits 
Supervised aiarm signal circ-..iits 

Supervised re!ease circuit to point of release 

Supervised manual pull stations 

Supervised time deiav relays 
Supervised Halon canal switch 
Dead front design panel 

Alarm silence switch with ring back feature 

Svstem trouble silence switch with ring back feature 
Circuit annunciator at Halon panel 

- Bodi alarm and trouble 

- Battery Standby with charger: 

Pre-alarm detection mode: 

- Ionization detec-::ors 

- Photelearic detectors 

- Thermal detectors 

· U/V detectors 

6 Amp hour 

12 Amp hour 

26 Amp hour 
__ Amp hour (fill in) 

Other (define) _______ _ 

Pre-alarm function: 

- Audible alarm only 

- Audible alarm with visible indicator 

- HVAC eo~ipment shutdown relays O Damper shutdown relays 0 
- Maqnetic door release relays 

- Remote annunciator 

System actuation mode: 

- Cross zoned ionization/photoelee,ric detectors 
- Single zone ioniz:ation/phocoelectric 
- Thermal detectors 

- U/V detectors 
- Other (define) _______ _ 

- Manual pull stations 

Svstem actuation function: 

- Audible alarm with visible indicator 
- Audible alarm only 

- HV AC ~uipment shutdown relays O Oamoer shutdown relays 0 
- Power and computer shutdown relays 
- Magnetic door r!lease retavs 

Installation and inspec,ion: 

- Engineering, insta1la.cion & maintenance manuals provided 

- Full system discharge :est using Halon 122 
- Full svstem discharge cest using Halon 1301 

- Functional test 

- Pieing blown ouc 

- Reserve system :::; Aucomat1c :ransfer 
~ Manual cransfer 

YES 

PAGE 3 OF 4 

NO 



FAGc 4 OF 4 

PROJECT: DATE: 
AREA BEING PROTECTED 

VERTICAL UNE OlVISIONS EQUAL 60 SECONDS 
T T 

100% 10% 

90o/o 9% 

80% 8% wz Zen o O cn 
70% 7o/ .. x-W _Qw 

oi-c:, 
60o/a 6% ~ I- C!J -<< -<< oc:c:1- C:1-

z~m 50'3/o 5% zi-z 
oZw owu 40% 4o/a ·...1WQ 

aJUc:c: <QC: c:Zw 30% 3% ..-Zw <(00. -oc. 
QU 20% 2% Q 

10% 1% 
Oo/o 

.l... 
LOCATION END OF SAMPU HOSE "A" 

l 
OISTANCE F.'lOM: NORTH WALL.....FT.; EAST WALL.....FT.; SOUTH WALL-FT.; WEST WALL._FT'. 

OISTANCI: ABOVE: R.OOR FT.: FI.AISEO R.OOR FT.; SUBF1..00R ___ FT_ 

HAZARD HEIGHT - A..OOR TO CEILING ;:T_ UNOERF1..00R HEIGHT - FT. 

VERTICAL LINE OIVISIONS EQUAL 60 SECONDS 
T T 

100o/o 10o/o 

90% 9% 

Wz 80% 8o/a 
oocn 

70% 7o/a 
zrn 

- w _Qw - )r' ::: C!J 01-c:, 
< 60% 6% <"><< 
I- .,.. C:1-

.•z SOo/o So/a zi-z zzw ozw owu 40% 4o/a ...1WQ aJQ a: < Q a: c:Zw 30% 3% .,..zw 
<0 a. -oc. QU 

20o/o 2% Q 

10% 1% 

0% 

.l... l 
LOCATION END OF SAMPU! HOSE "9" 

OISTANC! Fi=IOM: NORTH WALL... .. FT .. EAST WALL. ,"'T. SOUTH WALL _FT.; WEST WALL-FT. 

OISTANCl: ABOVE: FLOOR _____ FT. ?.AISl:O FLOOR _____ FT.; SUBF1..00R ___ FT 

HAZARD HEIGHT - A..OOR TO Cl:ILJNG ____ FT UNOEFIFLOOR HEIGHT - _____ _FT. 

VEJIITICAL UNE DIVISIONS EQUAL 50 SECONDS 
T T 

100% 10o/o 

90% 9% 

Wz 80o/a 8o/a 
o O en 

70o/o 7% 
Zen 

x-W _Qw 
0 I- C!J 

6% ~1-C!J -<< 60"' oc:c:1- , .. -<< C: .... 
z~m 50"' 5% zi-z ,o 

oZw owu 40% 4% ...1WQ aJUa: <Uc:: c:c:Zw 30% 3o/a .,..zw 
< 0 a. -oc. QU 20o/o 2o/o Q 

10o/o 1% 
0% - .l... l 

LOCATION ENO OF SAMPU: HOSE "C" 
DISTANCE Fi=IOM: NORTH WALL-Fi'. :AST WALL FT. SOUTH WALL _FT: WEST WALL_FT 

OISTANCE ABOVE: FLOO::I ___ FT. RAISEO FLOOR. - - - FT. sueir,.coR ___ FT 

HAZARD HEIGHT - FLOOR TO Cl:IL!NG ____ FT UNOEFIFt.OOR HEIGHT - ______ FT 



-
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PAGc 1 OF 3 
FlRE DETECTION SYSTEM 

INSTALLATION ACCE?TANCE TEST RE?CRT 
(Submit seoarate reoort for !ach ;;,rami 

PROJEC1': --------------------------- DATE ________ _ 
JOB NO. CONTRACTOR'S SYS.EM NO.--------LOCATION ___________________________________ _ 

AREA SEING PROTECTED:-------------------------------
TYPE SYSTEM: IONlZATlON O PHOTOELECTFHC O THERMAL 

UN O Fl.AME O INFRARED 
0 
0 TEST PERFORMED SY: __________________ OA TE1TlME __________ _ 

t. INSP'!CTtON OF OST:CTTON SYST:M 

P,...1,.rm: Iii anvl I onizauon Oeteci:ors 

c=:::J Pttotoet--=nc: Ceuc:ors 

r=J Thllffflill Oetec=rs IPraset to ____ •;: :_•c, 

c::::J Ultnvioiet Oemc:ors 
i:=:J Ottler ________________ _ 

loniarionil'ttotoaecmc 0•"19Ctors. SQc:ng • _ !Mt I _ml 

Thermal O•"19Ctors • SCMCing • _1eei: I_ ml l~t to ___ •;:, __ °Cl 

UltraviOlet Oeffl::On · SQac:1ng •----'"' (_ ,.,,, 

Ottler (datlnel __________ Sciac:ing •--- feet I ___ ml 

OetKton 1aac:aa cv lcnac!c aooroc,rtatel $Yfflffl9tl'Y O or ac,:grdinq co soec,flc hazard O. 

2. OEi":CT'OR C!RC1.JIT T:51' 

3. SA TT:l'IY ST ANOSY UNIT "i:51' 

<L. SYST:M CON~OL UNIT T:57" 

5. OEi":CT'OR RESi'ONSE ANO 
MANUAL ?ULL. STATTON T:STS 

S. .=!NAL SYST:M CHECK-OUT 

7. FfNAl.. SYSTEM HOOK-UP 

Volts _________ _ 

I.al Smoke Oetec:on 

!bl Thermal Oemc:ors 

!cl Ultl'aYiotet Oet1t:tors 

ldl Omer ldel'inel ______ _ 

lei Manual Puu Scation "ien 

C:,ac!c OK Initial 

3. INS'T'Al..L..:0 Fl!~ .l08 ORAWING .=.No SP'!ClFl~TlONS ------ n= NO. oe.sc1=11se UNOEl'I COMMENTS 

WITNESSING ?!;:!SONNE!.. SIGNA TIJRES: 

JNS7ALL.JNG CONTl'IACTOR'S i'IE?RESl!NT.=. TIV: 
co. 
:NGINS:R'S l';e?f'IE3c:NTA"i1VE 

co. ---------------
Cl.JENTS i'IE?C!ESi:NTA1"1VS 

NAMS TTTL: 

co. ---------------- ---------- ------------:NSURANCS COMP.C.NY'S i'!E?"'ll:3i:NTAi'1VE 

OAT! 

co.---------------- ---------- ------------ -------



- PAGE 2 CF 3 
FIRE DETECTION SYSTEM 

INSTALLATION CONTRACTOR COMPONENT TEST RE?ORT 

Zone 
Ionization Oe!ee'!ors ( ) Pan: No. CuantitY 

Circuit Test 
Ac::uation Test All Random 

Photoe!~c Oetee:on ( l Pan: No. QuantitY 
Oruc:it Test 
Ac:tuation Test All Random 

rnermal Deuc:on ( ) Pan: No. Cuan'titY 
Circuit Tast 
AC?Uation Tast All ;:!andom 

UN Detl!CTors ( ) Pan: No. QuantitV 
C:rcJit Test 
Ac:tuation Test All Random 
Method 

Others ( ) Pan: No. Quantity 
Circuit Test 
Acuiation Tast All Random 

Manual Pull Stations ( ) Pan: No. Quantity 
Cira.iitTest 
Ac:uation Test Ail Random 

Alarm Lignts ( ) Ac::uation Te!t Lamps Replacad QuantitV 
Alarm Signals ( ) Ac::uation Test CuantitV 
Battery i" est Volts Bleed Down & R ec:nari;e 
Building Alarm Ac-::ivated Yes G No 0 

- Oamcersls) Act1vacea Y!!s n No 0 Type QuantitV 
Y!!S 0 0 ' lntertocxs Checked ,\lo Tyce CuantltV 

HVAC Shu:c:own C.'iec!<ed Yes 0 No C 
P;ne! l.~mos Checked Yes 0 No 0 
Door Release Cliecxed Yes 0 No ii Coor Closure Cccured Yis C .\to 0 If No, Describe Under Comments 
Svnem l.!ft Armed • Dare 

Dis-Armed • Date 
',eason 

Comments 

i 

I 



-

-

FIRE DETECTiON SYSTEM 
ELECTRICAL SYSTEM COMPONENT CHECK SHE:T 

CCNTROL?ANE!. 

Sucervised deteC?ion circ-..ii ts 

Supervised alarm signal circ::Jits 
Sucervised manual pull stations 
Oeaa front design panel 
Alarm silena switch with ring bade feature 
Svstem trouble silencs switch with ring back feature 
Circuit annunciator at panel 

- Som alarm and trouble 
- Satttry Standby with charger: 6 Amp hour 

12 Amp hour 
26 Amp hour 

. _ Amp hour (Fill in) 

?:"!!-Alarm deuction mnde: 
- Ionization det~rs 
- Photcelec:ric: detectors 
- rnermal detec:cn 
- U/V detK:crs 
- Omer (Oetinet _________ _ 

?:"!!-alarm function: ( Indicate Function I 
- Audible alarm only 
- Audible alarm with visible indicator 
- I-IVAC aQUipment shutdown relays [J Oamoer shutdown relays 0 
- Magnetic door release relays 
- Remote annunciator 

System alarm mode: 
- Ionization detec::ors 
- Photoelectric 
- Thermal detectors 
.;. U/V detec:crs 
- Other (Oefinet _________ _ 

- Manual puil stations 

System ac:uation :'unction: ( lndiC3te Func~ion) 
- . .l,udible alarm only 
- Audible aiarm witl'I •1isible inidcator 
- I-IVAC aQui0ment shutdown relays O Camper shutdown relays 0 
- Power shutdown raiays 
- Magnetic door retease relays 

Installation and inscection: 
- Engineering, installation & maintenanca manuals provided 
- Functional test 

YES 

PAGE 3 OF 3 

NO 



APPENDIX C 



NAME OF 8 IDDER 

EQUIPMENT DA i A 

C-21700 
40Mi006S 

Bidder shall fill in all spaces provided in the following Equipment Data 
section: 

1. WET PIPE SPRINKLER/FIRE HOSE SYSTEi'1 - (DIESEL FIRE PUMP BUILDING) 

A. Water Data 

s. 

c. 

a. ReQuired flow at 
Contractor's terminal (gpm) 

b. Calculated pressure at 
Contractor's terminal (psi) 

c. Surface Area Density 
(gpm/SQ ft) 

d. End head pressure 

Spri nk 1 ers 

a. Manufacturer 

b. Model number 

c. Quantity to be i nsta 11 ed 

d. Type 

e. Capacity each nozzle, gpm 

Pipe 

a. Schedule 

b. Material 

D. Hose rack 

a. Manufacturer 

b. Model number 

E. Fire Hose 

a. Manufacturer 

b. Model number 

C- 1 



-

-

-

EQUIPMENT DATA (CONTD) 

NAME OF BIDDER 

F. Nozzle 

a. Manufacturer 

b. Moael number 

G. Pressure Restricting Oise 

a. Manufacturer 

b. Moael number 

H. Control Valve 

a. Manufacturer 

b. Model number 

c. Size, inches 

r. Waterflow Switch 

a. Manufacturer 

b. Moael number 

2. DRY STANDPIPE SYSTEM - '..JAREHOUSE 

A. Hose racks 

a. Manufacturer 

b. Model number 

c. Quantity (total) 

8. Fire Hose 

a. Manufacturer 

b. Moael number 

c. Quantity (total) 

C-2 

C-21700 
40M7006S 



-

-

NAME OF BIDDER 

C. 

o. 

E. 

,. 
r • 

G. 

Nozzles 

a. Manufacturer 

b. Moael number 

c. Quant, ty 

d. Size, inches 

Automatic control 

a. Manufacturer 

b. Moael number 

Pressure switches 

a. Manufacturer 

b. Model number 

Restricting discs 

a. Manufacturer 

b. Moael numoer 

c. Quantity 

Hose station angle 

a. Manufacturer 

b. Model number 

c. Quantity 

a. Size, inches 

EQUIPMENT DATA 

valve 

valves 

H. Wal 1 Fire Hyarant/Control Valve 

a. Manufacturer 

C-3 

(CONTD) 

C-21700 
40M7006S 



-
NAME OF BIDDER 

b. Model number 

c. Operator Model No. 

r. Pushbutton Stations 

a. Manufacturer 

b. Mode 1 number 

c. Quantity 

3. SEMI-AUTOMATIC FOAM MONITOR 

A. Deluge Valve 

a. Man.uf acturer 

b. Model number 

- c. Size, inches 

8. Strainer 

a. Manufacturer 

b. Model number 

c. Size, inches 

C. Gate Valve 

a. Manufacturer 

b. Model number 

c. Size, inches 

D. Control Panel 

a. Manufacturer 

b. Model number 

c. Number of contacts 

EQUIPMENT DATA 

SYSTEM 

C-4 

(CONTD) 

C-21700 
4-0M7006S 



EQUIPMENT OATA (CONTD) 

NAME OF BIDDER 

E. Alarm Horn 

a. Manufacturer 

b. Model number 

c. Size, inches 

F. Pressure switch 

a. Manufacturer 

b. Model number 

G. Balanced Pressure Proportioner Tank 

a. Manufacturer 

b. Model numoer 

- c. Capacity, Main/Reserve (gal.) 

H. Foam Concentrate 

a. Manufacturer 

b. Type/% concentrate 

c. Quantity (gallons) 

I. Foam Monitor Nozzle 

a. Manufacturer 

b. Model number 

c. Size, inches 

C-5 

I 

I 

I 

C-21700 
40M7006S 



n 
I 
0) 

-
NAME Of B IDD rn 

4. AUTOMATIC HALON 1301 SYSTEMS 

A. Balon System 

a. Manufacturer 

b. Capacity, pounds 

( l) Ma in 

(2) Reserve 

(3) Total 

c. Storage temperature. f 

d. Design pressure, ps ig 

8. Nozzles 

a. Manufacturer 

b. Model number 

c. Quantity 

-
fQUIPMENT DATA (CONTD) 

Thermal Storage Control Bldg. 
-iIT.-:/o9 BL-710 

Receiver Tower 
14th level 13th Level 

• 

.p. C) 

0 I 
::'.::J'-l 
--.JI-' 
0----1 
00 
mo 
Vl 



·- - -
fQUIPMfNT OATA (CONTD) 

NAME Of O IDDfR 

Thermal Storage Control Bldg. Receiver Tower 
BL-709 BL-710 14th Level "13th Level 

C. Piping 

a. Material 

b. Schedule 

c. Size, inthes (range) 

D. Aud. io-Vi sua l Al arms 

a. Manufacturer 

0 Li. Model number 
I ....., 

c. Quantity 

E. Control Panel/Detectors 

a. Manufacturer I I I 

b. Model numller I I I I 

C • No. of contacts I I I I 

d. Quantity I I I I 

f. Test Gas .p. 0 
0 I 
3: l'v 

Type 
....... ,_. 

a. o....__. 
00 
mo 

b. Quantity, pounds VI 



0 
I w 

-
NAME Of BIDOER 

5. AUTOMATIC f IRf DETECTION SVSTfMS 

A. Detectors 

a. Manufacturer 

b. Mode\ nurnl.Jer 

c. Type 

d. Quantity (total) 

8. Control Panel 

a. Manufacturer 

b. Model number 

c. No. of zones 

C. A\ arm horn/manual 
pull stations 

a. Manufacturer 

b. Model number 

c. Quantity (total) 

-
EQUIPMENT DATA (CONTD) 

Warehouse Building 
~BL-703) 

I 

I 

Cooling Tower 
Remote MCC 
Buildin.9. 

I 

I 

I 

Electrical 
Equipment 

Building BL-7 \ 2 

I 

I 

-

TSS Pump/ 
tteat Exchanyer 

Areas 

I 

I 

I 

-t:a.n 
0 I 
3: N 
'-I I-.., 
0'---1 
DO 
mo 
l/1 



• 

NAME OF BIDDER 

6. FIRE EXTINGUISHERS 

a. Manufacturer 

b. Model number 

c. U.L. Rating A:8:C 

d. Capacity,- pounas 

e. Quantity 

7. FIRE HYDRANTS 

8. 

A. Manufacturer 

8. Model number 

C. • Opening Direction 

D. Quantity 

E. Weight (lbs) each 

POST INDICATOR ASSEMBLiES 

A. Manufacturer 

8. Mooel number 

C. Quantity 

D. Size, inches 

E. '..Je i gh t ( l b s ) each 

EQUIPMENT DATA (CONTD) 

Dry Chemical 

9. FIRE DEPARTMENT PUMPER/SUCTION CONNECTIONS 

A. Manufacturer 

B. Moael number 

C. Quantity 

D. Size, inches 

C-9 

I 

I 

I 

I 

C-2i700 
40M7006S 

Halon 



-

-

EQUIPMENT DATA (CONTD) 

NAME OF 8 rDDER 

10. UNDERGROUND PIPING 

A. Manufacturer 

3. Material 

C. Pipe Size (Range) 

11. FIRE HOSE HOUSES/CABINET 

12. 

13. 

A. Manufacturer 

8. Moael number 

C. Quantity 

FIRE HOSE 

A. Manufacturer 

8. Model number 

C. ~ength (Total-ft) 

( l ) Hose size 1-1/2" 

(2) Hose size 2-1/2" 

FIRE HOSE NOZZLES (WATER/FOAM) 

A. Manufacturer 

8. Moael No. 

a. l-l/2"/2-1/2" Electrical Type 

b. l-l/2"/2-1/2" Combination 

C. Quantity (total each 
Electrical/Combination) 

a. i-1/2" 

b. 2-1/2" 

C-10 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

C-21700 
40M7006S 



-
NAME OF BIDDER 

14. FIRE HYDRANT MONITOR NOZZLES 

A. Manufacturer 

8. Model number 

C. Quantity 

EQUIPMENi DATA (CONTD) 

C-11 

C-21700 
40M7006S 



I 
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APPENDIX 6 

C-21700 
40M7006S 
Appendix 6 

DRAWINGS ANO DATA FOR GOVERNMENT FURNISHED EQUiPMENT 



-

C-21700 
40M7006S 
Appendix 5 

DRAWINGS ANO DATA FOR GOVERNMENT FURNISHED EQUIPMENT 

The purpose of this Appendix is to include, for the Contractor's infer.nation, 
all of the available information from the suppliers of the Government 
Furnished Equipment. This includes for example, data from the suppliers of 
the receiver feed pump, fire pumps, critical piping, etc. 

These data wi 11 be updated by the Contractor and wi 11 become a part of this 
contract. 

A6- l 
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APPENDIX 7 

BID DATA SECTION 

C-21700 
40M7006S 
Appendix 7 



BID DATA SECTION 

C-21700 
40M7006S 
Appendix 7 

The Contractor should include in this section of ½he Contract the Sid Data 
which he will receive from his selected Bidders for Contractor Furnished 
Equipment. These data wi 11 then become a part of this Contract. 

A7-1 




