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PREFACE 

This document is provided by McDonnell Douglas Astronautics Company (MDAC) 
in accordance with Department of Energy Contract Number DE-AC03-79SF10499, 
Reports and Deliverables List (RADL), Item 7-44C. The information contained 
was provided by Stearns-Roger Engineering Corporation under MDAC Subcontract 
Number 78012035. 

The procurement documentation contained herein (purchase specification and 
purchase orders) are for specific long lead materials provided as GFE for 
the Piping and Mechanical Equipment Construction Package 9. It includes the 
primary prefabricated pipe and the long lead pipe supports and seismic 
snubbers. 

This document is a partial submittal of all PSS long lead hardware procurement 
documentation. This document along with RADL 7-44B, which includes the 
diesel and motor driven fire pumps, and various pressure seal and special 
control valves comprise the total PSS long lead hardware for Construction 
Package 9. 

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

This document contains the procurement documentation prepared by the 

SFDI (Stearns-Roger) for the long lead material required to be procured 

in support of the Piping and Mechanical Equipment Construction Package 

9 for the 10 MWe Solar Pilot Plant being constructed at Daggett, CA. 

PURCHASE SPECIFICATIONS 

The purchase specifications included herein define the technical 

requirements for the specific long lead items to be procured. They 

represent the final specification as conformed for purchase. The 

hardware was grouped into three {3} categories for this procurement 

effort as follows: 

A. Primary Prefabricated Pipe (heavy wall and alloy); identified 

as Specification No. Stearns-Roger E6, DOE 40P700-17S, dated 

28 March 1980 (for Stearns-Roger Piping Purchase), Revision l 

dated September 1980 (for Rocketdyne Piping Purchase). 

(1) Isometrics of Stearns-Roger Piping (21 sheets) 

(2) Isometrics of Rocketdyne Piping {26 sheets) 

B. Primary Pipe Supports, identified as Specification No. 

Stearns-Roger E2, DOE 40P700-20S, dated 2 July 1980 

(For Purchase). 

(1) Primary Pipe Supports, PSS Area, Hanger Volume P60-l 

(DOE 40P700-16I, Revision 5, dated 2 September 1980. 

C. Pipe Support Snubbers, identified as Specification No. 

Stearns-Roger E8, DOE 40P700-32S, dated September 1980 

(For Purchase). 

(l) Primary Pipe Supports Snubbers, Hanger Volume P60-2 

(DOE 40P700-17I), dated 26 September 1980 (For Purchase). 



III 

IV 

V 

The detail technical specification for each of these procurement 

packages are included in Appendix I. 

PURCHASE ORDERS 
The purchase orders issued by Stearns-Roger for each of the procurement 
packages noted in Section II are included herein to provide a detailed 
listing of each procurement. As noted in each purchase order, the 
material is planned for direct delivery to the jobsite, i.e., 10 MWe 
Solar Pilot Plant, Daggett, California. A copy of the purchase order 
for each package is included in Appendix II. 

HARDWARE DELIVERY SCHEDULE 
The need dates established for each of the various items of hardware is 
identified in the purchase specification and on the purchase orders. 
The SFDI has prepared and maintains a hardware delivery status log to 
track the subject hardware. This information is provided to STMPO and 
Townsend & Bottum, Inc., on a regular basis in order to maintain a 
current status with respect to projected on-site deliveries. 

REFERENCES 
The material identified herein was referenced in the Technical Specifi
cations as prepared by the SFDI for the Piping and Mechanical Equipment 
Construction Package 9, which is identified as follows: 

• Technical Specification DOE 40M700-6S, under cover of 
SAN/0499-39, MDC G8177 (RADL Item 7-33), dated June 1980. 

The above specification was included in the invitation for bid prepared 
by Townsend & Bottum, Inc., as follows: 

• 10 MWe Solar Pilot Plant, Invitation for Bid~, TB-FB-96-80-
JC50007, Piping and Mechanical Equipment, distributed on 
July 1980. 
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t.,arch 28, 1980 

SPl:ClrlCAilON 

S-R E6 

For S-R Piping Purchase 

Rev. 1 S 0 pt c r:1 b c r 12 , l ~, C 0 

D. 0. E. NO. 40 P 700 - 175 

for 

PRIMARY FABRICATED PIPE 
(HEAVY WALL AND ALLOY) 

for 

10 MW
8 SOLAR PILOT PLANT 

SOLAR-ONE 

DAGGETT, CA. 

Prepared by: 

Stearns-Roger 
ENGINEERING CORP, 

PROJECT NO. C-21700 
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REV! SI ON NO. l 
TO 

S-R E6 

SPECIFICATION D.O.E. NO. 40P700-17S 
FOR 

PRIMARY FABRICATED PIPE 
(HEAVY WALL AND ALLOY) 

FOR 
PURCHASE 

September 12 , 1980 

1. Revision No. l is issued for: 

A. Completion of design temperatures, design pressures, hydrotest 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

pressures, and pipe sizes. 

Completion of Rocketdyne reference drawings. 

Substitution of ANSI B31.l butt weld transitions for Engineering 
Standard DE2 l .9. 

Clarification of material note on Dl'.00 .5. 

Updating of Engineering Standards SEOO.l and SEOO.MBX. 

Clafirication on use of Fabricator's drawings. 

Addition of Primary Pipe Support Volumes P60- l and P60-2. 

Clarification of Rocketdyne piping field hydrotests. 

Clarification on mailing re~roducible drawings. 

2. Remove the following pages and replace with the corresponding pages 
attached hereto: 

Pages 2, 3, 4, 5, 110, 12, A-1, A-2, C-1, C-2, Engineering Standard 01'{)0.5 
Shee•t 3 of 5, SEOO. l Sheet l of 2, ana SEOO .MBX Sheets 1 and 2 of 2. 

3. Delete Engineering Standara DE21.9. 

4. Add page C-3 ana Primary Pipe Support Volumes P60-l and ?60-2. 

5. Remove cover and replace with cover marked Revision No. l attached hereto. 
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SPECIFICATION 
FOR 

PRIMARY FABRICATED PIP!]HEAVY WALL AND ALLOY) 

C-21700 
S-R E6 

1. SCOPE 

2. 

A. The work to be performed hereunder by the Fabricator shall include 
the furnishing, fabrication, inspection, testing, preparation for 
shipment and delivery of all primary (heavy wall and alloy) piping, 
complete as shown on the supplements and as specified herein. 

B. Unloading and storage at the plant site, installation, field 
inspection and field testing after installation will be performed by 
others. 

SUPPLEMENTS 

The following-Stearns-Roger appendices are included with and form a part 
of this Specification 

A. Appendix A, Pipe Materials, dated 10/30/79, 2 pages. 

8. Appendix 8, Material Take-Off, dated 3/27/80. 

C. Appendix C. Supplements, dated 10/30/79, 2 pages. 

3. CODES AND STANDARDS 

A. All materials, design, fabrication, inspection and testing for all 
primary piping furnished under this Specification shall be in 
accordance with American National Standard Code for Pressure Piping, 
ANSI 831.1-1977, Power Piping with Addenda through Winter 1978, and 
the additional Standards specifically referenced in this 
Specification. The ASME Boiler and Pressure Vessel Code, Section I, 
1977 Edition with Addenda through Summer 1979, shall also govern the 
materials, design, fabrication, inspection, testing and stamping of 
the boiler external piping. 

B. The Engineer shall be apprised in writing of the discrepancies 
between this Specification and the drawings or between this 
Specification and the referenced Standards and Codes. The Engineer's 
subsequent resolution shall be final. 

-1-
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SPECIFICATION (CONTD) 

4. (PERATING CONDITIONS 

A. Environmental 

a. Altitude of plant above mean sea level: 1950 feet 

b. Barometric pressure: 13 .72 psi a 

C-21700 
S-R E6 
Rev i-s ion No. l 

c. Operational ambient temperature range: 16 F to 113 F 

d. Survival temperature range: 9 F to 117 F 

e. The plant is located in a Uniform Building. Code Seismic Zone 3. ·· 

B. Design Conditions 

The design pressure-temperature conditions for each system are 
specified in Section 5 "Materials Furnished by Fabricator." 

5. MATERIALS FURNISHED BY FABRICATOR 

A. The materials as shown on Stearns-Roger Drawings and furnished by the 
Fabricator shall include the primary piping, fittings, flanges, caps 
and sample nozzles shown on the Engineer's drawings, and the 
aoditional items listed below for this primary piping. The piping is 
further specified in Appendices A and B, attachea hereto. Exceptions 
are the furriishing of those materials listea under Paragraph MATERIAL 
NOT INCLUDED UNDER THIS SPECIFICATION. 

a. MS-2, -3, -6, and -10; Main Steam Header and Branches in 
accordance with Piping Engineering Stanaard SEOO.QEB. Design 
Temperature 1010 F Design Pressure 1775 psig. 

b. MS-5 and -7; Receiver Steam Dump and Branch in accordance with 
Piping Engineering Standard SEOO.FEA. Design Temperature 950 F 
Design Pressure 305 psig. 

c. MS-9 and ST-9; Admission Steam to Main Steam to Desuperheater in 
accordance with Piping Engineering Standard SEOO.FEA. Design 
Temperature 950 F Design Pressure 305 psig. 

d. AS-7; Auxiliary Steam from Desuperh~ater to Auxiliary Steam 
Header Limit in accordance with Piping Engineering Standard 
SEOO.FEA. Design Temperature 950 F Design Pressure 305 psig. 

e. ST-13; Atomizing Steam to Desuperheater in accordance with 
Piping Engineering Standard SEOO.FEA. Design temperature 950 F; 
Design Presure 154 psig. 

-2-
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SPECIFICATION (CONTD) 

C-21700 
S-R E6 
Revision No. 1 

f. FW-2 and -9; Feedwater to TSS Desuperheater in accordance with 
Piping Engineering Standard SEOO.MBA. Design Temperature 440 F; 
Design Pressure 2500 psig. 

g. VT-1 and VT-12; Receiver Flash Tank Vent in accordance with 
Piping Engineering Standard SEOO.KEB. Design Temperature 960 F; 
Design Pressure 585 psig. 

h. VT-11, Receiver Flash Tank Vent in accordance with Piping 
Engineering Standard SEOO.FEA. Design Temperature 960 F; Design 
Pressure 305 psig. 

i. ST-17 Admission Steam in accordance with Piping Engineering 
Standard SEOO.HEA Design temperature 902°F; Design Pressure 1448 
psig. 

j. ST-18 and -19; Admission Steam and Branches in accordance with 
Piping Engineering Standard SEOO.HEA. Design temperature 902°F; 
Design Pressure 450 psig. 

k. Thermowells as shown on S-R Engineering Standard DN 00.5, 5 
pages and as follows: 

(1) Four (4) thermowells for the main steam (QEB) piping. 

(2) One (1) thermowell for the receiver steam dump (FEA) 
piping. 

(3) One (1) thermowell for the Auxiliary Steam (FEA) Piping. 

1. One (1) sample nozzle for main steam (QEB) piping - See S-R 
Engineering Standard ON 00.5, Sheet 5 of 5. 

m. Weldolets as shown on the Drawings. 

n. Sockolets for FT, FX, PI, PS and PT instrument connections as 
shown on the Drawings. 

o. All bolts, studs, nuts, washers, gaskets, etc., required for the 
makeup of flanged joints. 

p. All branch connections on the piping. 

q. Nuts required for supporting vertical pipe insulation in 
accordance with DP30.l. 

r. Integral pipe attachments, i.e., welded-on hanger lugs, etc. as 
shown in Primary Pipe Supports Vol P60-l and Primary Pipe 
Supports Snubber Vol. P60-2. 

-3-
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SPECIFICATION (CONTD) 

C-21700 
S-R E6 
Revision No. l 

s. Plugs for all shop and field radiographic access holes. 

t. Weld rings as required by the Piping Engineering Standards for 
both shop and field butt welded joints. 

u. Bootlegs as shown on the drawings. 

B. The materials as shown. on Rocketdyne Drawings and furnished by the 
Fabricator shall include carbon steel and alloy piping materials as 
defined on Appendix B, Part II, Rocketdyne material take-off. 

C. Butt welded joints as specified herein shall include pipe-to-pipe, 
pipe-to-valve, pipe-to-fitting, pipe-to-equipment, valve-to-valve, 
valve-to-fitting, valve-to-equipment, fitting-to-equipment, and 
fitting-to-fitting joints. 

D. All material shall be marked in accordance with Paragraph PREPARATION 
FOR SHIPMENT of this Specification. 

6. MATERIALS FURNISHED BY OTHERS (ROCKETDYNE) 

Incoloy piping, noted by material specification RNX, will be furnished by 
Rocketdyne for fabrication as shown on the applicable Rocketdyne Drawings: 

3"-C0-222-QEX 
611 -MS-201-QEX Sheets 2 & 3 

7. MATERIAL NOT INCLUDED UNDER THIS SPECIFICATION 

8. 

A. All valves and accessories. 

B. All piping 2-inches and smaller. 

C. All piping supplied "By Others" as shown on the drawings. 

D. All hangers and supports. 

E. Thermal insulation materials. 

F. Thermometers, thermocouples and instrument welds. 

INTERPRETING DRAWINGS FURNISHED TO FABRICATOR 

A. Each pipeline covered by this Specification has a three-letter 
designation as indicated on the drawings (An example defining the 
pipeline designation is shown on Drawing XL-22934, Sheet Pl-1, 
Symbols & Nomenclature). The Piping Engineering Standard 
corresponding to the three-letter designation establishes the 
requirements for pipe, valves, fittings and accessories. 

-4-
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SPECIFICATION (CONTD) 

C-21700 
S-R E6 
Revision No. 1 

B. Any deviations between this Specification and the supplements shall 
be brought to the attention of the Engineer for resolution of the 
conflict. 

9. SHOP FABRICATION 

A. Genera 1 

a. Piping shall be fabricated as required by the applicable Piping 
Engineering Standard for each pipeline, and as shown on the 
drawings. All 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 long runs will not be allowed 
unless otherwise approved by the Eng,; neer. 

b. Prefabricated assemb'ly linear dimensional tolerances shall be in 
accordance with PFI Standard ES-3-1974 or+ 1/8 inch ena-to-end, 
center-to-center, center-to-end, face-to-center, etc. 

c. All connections for vents, drains, instruments and small 
connecting piping shall incorporate the branch connections as 
specified on the applicable Piping Engineering Standard or as 
called out on the drawings. Connections for venting and 
draining of all piping systems shall be included as part of this 
Specification. 

d. All instrumentation connections shall be tagged with the 
appropriate tag number and installed in the pipe by the 
Fabricator. 

e. Nuts required for supporting vertical pipe insulation shall be 
attached to the pipe in accordance with Engineering Standard 
DP30.l. 

f. The Fabricator shall at all times make available and provide 
access to all portions of the work and all inspection reports 
for inspection by the Engineer. Fabricator shall be required to 
furnish the necessary tools, equipment and general assistance. 

B. Welded Construction 

a. All welders shall be qualified in accordance with the 
requirements of the Code{s) governing the class of work to be 
done. 

b. Piping butt weld transitions shall conform to ANSI B31. 1. The 
minimum wall thickness for pipe and fittings after counterboring 
shall not be less than the specified minimum coae calculated 
pipe wall thickness. 
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SPECIFICATION (CONTD) 

C-217OO 
S-R E6 

c. Welding processes and butt weld end preparation requirements are 
specified in Engineering Standard No. SEOO.1. GENERAL NOTES. 
Pipe ends for socket weld joints shall be machine cut and reamed. 

d. Weld rings may be used only when allowed by the applicable 
Engineering Standard. 

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

f. Access holes and plugs shall be provided by the Fabricator for 
field welded joints above 6 inch nominal ~ipe size that require 
field radiographic inspection. Access holes and plugs shall be 
designed and fabricated in accordance with PFI Standard ES-16. 
1979. · 

g. Visual inspection of welding operations shall be performed by 
the Fabricator'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. Documentation shall be furnished by the 
fabricator indicating at least 20% of all welding operations 
have been inspected. Visual examination of all completed welds 
shall be performed and necessary repairs made prior to any 
postheat treatment. 

h. Imperfect welds as defined by ANSI 831.1 and ASME Codes are 
unacceptable and shall be repaired. Repaired welds shall then 
be reexamined by the original inspection method. 

C. Heat Treatment 

In addition to the requirements for bending and forming operations 
stated herein the Fabricator shall perform the heat treatment 
requirements as specified in ANSI 831.1 and the applicable qualified 
welding procedure. 

D. Threaded Construction 

All pipe threads on pipe and fittings shall conform to ANSI 82.1 for 
pipe threads. 

E. Flanged Construction 

a. All contact surfaces of pipe flanges shall be concentric with 
the axis of the piping. All 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 
all bolt holes straddle the centerlines of the pipe and/or 
equipment . 

-6-
13 



SPECIFICATION (CONTD) 

C-21700 
S-R E6 

b. 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. 

c. PFI Standard ES-3-1974 shall be used for control of flange face 
angularity and rotation tolerances. 

d. Alloy bolt studs shall be properly marked and have finished ends 
for micrometer length measurements in accordance with the 
requirements specified in Engineering Standard No. SEOO.l, 
GENERAL NOTES. 

e. Tensile loading will be done in the field by others in 
accordance with Crane Company procedures for "Assembly and 
Maintenance of Flanged Joints" as specified in Crane Catalog No. 
VC-1900. 

F. Branch Connections 

a. Branch connections shall be as specified on the applicable 
Piping Engineering Standard and shall comply with the ANSI B31.1 
Code. 

b. Openings in the pipe 1-1/2 inch and smaller shall be drilled. 
Openings larger than 1-1/2 inch 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. 

c. All threaded attachment 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. 

d. All connections for pressure instruments shall be fabricated in 
accordance with the drawings and shall be finished on the 
internal edges in accordance with Figure No. II-II-5 of the ASME 
Performance Test Code Supplement PTC 19.5; 4-1972. 

G. Bends (For Rocketdyne Piping) 

a~ All bends shall be fabricated (including heat treatment) in 
accordance with ANSI B31.1 and the procedures which have been 
submitted by the Fabricator and approved by Rocketdyne 
Engineering. In addition, all bending shall be in accordance 
with the requirements specified herein. 

-7-
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SPECIFICATION {CONTD) 

C-21700 
S-R E6 

b. All straight pipe sections shall have end preparations 90 
degrees to the longitudianl centerline, and any angular 
corrections to pipe bends shall be made on the bend ends only. 

c. Pipe bending tolerances shall be in accordance with PFI Standard 
ES-24-1975 and shall be true within 1-1/2 degrees. The minimum 
wall thickness after bending shall not be less than the 
specified minimum code calculated pipe wall thickness. All 
bends shall be made with the thick wall on the outside of the 
radius. 

d. All bends shall maintain a nearly true circular cross-section of 
pipe without buckling or undue stretching of pipe wall. In no 
case shall ovality be greater than 8 percent in accordance with 
ANSI B31.1, Paragraph 104.2.1. 

e. The pipe bend shall not come in contact with nonferrous metals 
while hot, and galvanized steel chains or straps shall not be 
used in the hot bending operation. 

f. If pull-legs of a material foreign to the parent pipe are used 
for bending, the pull-legs shall be removed by cutting the bent 
pipe back 3 inches from the edge of the weld. 

g. Except for carbon steel piping, water and similar cooling 
medium(s) shall not be allowed to contact the pipe material 
during the heating period, bending operation or subsequent 
cooling. 

h. Bends shall be ultrasonically tested in accordance with PFI 
ES-20-1980 (revised draft) to ensure that over-thinning of pipe 
on the outside axis of pipe has not occurred during the bending 
process. 

j. All Incoloy 800 pipe bends shall be liquid penetrant inspected 
for surface cracks in accordance with ANSI 831.1. 

k. All pipe incorporated bends shall be thoroughly cleaned by steel 
shot or grit blast and subsequently purged with an air blast to 
remove all sand and other impurities from the inner surface of 
the pipe. The inside and outside of all such pipe shall be free 
from scale, sand, abrasive cleaning materials and other foreign 
matter. 

H. Cleaning and Finishing 

a. All primary piping shall be internally blast cleaned in 
accordance with PFI ES-29 (tentatively dated July 1979) 
"Abrasive Cleaning of Ferritic Piping Materials" to remove all 
mill scale, welding icicles, cuttings, beads, burrs and rust and 
subsequently cleaned inside before shipment. Grit materials 
shall not contain silica. 

-8-
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b. All pipe and fittings shall have all paint removed from the 
interior surfaces. 

10. TESTING REQUIREMENTS 

A. General 

B. 

a. All pipe and fittings to be furnished by the Fabricator shall be 
tested by the manufacturer in accordance with the supplementary 
requirements of the applicable Piping Engineering Standard, the 
applicable ASTM or ASME material specification and as further 
specified herein. 

b. The Fabricator shall inspect his shop welded joints to the 
extent and in accordance with the techniques and acceptance 
standards specified in ANSI 831.1 and as further specified 
herein. 

c. The pipe and fitting manufacturer and Fabricator shall notify 
the Engineer no less than two (2) weeks prior to the time that 
the pipe and fittings will be ready for testing in order that 
the Engineer may schedule such representation as they may desire 
to witness the testing. 

d. Should the Engineer elect not to have a representative present 
during shop tests, such decision shall in no way relieve the 
manufacturer or Fabricator 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 Engineer to later conduct such 
performance tests as it may desire, or its rights under any 
warranty or guarantee. 

Manufacturer 1 s Hydrostatic Tests 

a. General 

(1) The hydrostatic test pressures specified herein for pipe 
and fittings are equivalent to the field hydrostatic test 
pressures that will be performed. 

(2) If the specified hydrostatic test pressures exceed the 
manufacturer 1 s test pressure capabilities, the fabricated 
piping shall be capable of withstanding the specified 
field hydrostatic pressure. 
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Piping Systems 

ll) Each piping system on Main Steam MS-2, -3, -6 and -10 
pipe shall be hydrostatically tested to 2663 psig. 

(2) Each piping system on Main Steam MS-5 and -7 pipe shall 
be hydrostatically te.sted to 458 psig. 

(3) 

(4) 

(5) 

(6) 

l7) 

(8) 

(9) 

Each piping system on Main Steam and Auxiliary Steam MS-9 
ana ST-9 shall be hydrostatically tested to 458 psig. 

Each piping system on Auxiliary Steam AS-7 shall be 
hydrostatically tested to 458 psig. 

Each piping system on Atomizing Steam ST-13 shall be 
hydrostatica11y tested to 235psig. 

Each p1p1ng system on boiler feedwater discharge pipe 
FW-2 ana -9 shall be hydrostatically tested to 3750 psig. 

Each piping system on receiver flash tank vent VT-1 and 
VT-12 shall be hydrostatically tested to 878 psig. 

Each piping system on receiver flash tank vent VT-11 
shall be hydrostatically tested to 458 psig. 

Each piping system on Acmission Steam ST-17, shall be 
hydrostatically tested to 2172 psig. 

(10) Each piping system on Admission Steam ST-18 and -19 shall 
be hydrostatically tested to 675 psig. 

(11) Each piping system fabricated per Rocketdyne drawings 
shall be field hyorostatically tested per applicable coae. 

C. weld Examination Requirements 

a. In aaaition to the requirements of th~ ANSI B31. 1 Code shop ana 
field welaed joints, which are not included in the field 
hydrostatic test of the piping, shall be 100 percent 
radiographea. 

b. All dissimilar ana all lncoloy welas shall have liquid penetrant 
checks. 

c. Radiographic, magnetic particle and liquid penetrant inspection 
methotis and acceptance standards for welas and weld repairs 
shall be in accoraance with the applicable ASME or ANSI Code . 

D. lncolloy Pipe 

0ne length per heat of all incolloy piping shall be liquid penetrant 
inspected. 

-10-
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11. DOCUMENTATION 

A. General 

Documentation shall be furnished in accordance with Specification,No. 
FJSO.5O, Engineering Standard No. FJ6O.6O, and the following: 

B. Exceptions or Modifications to Specification No. FJSO.5O 

a. Paragraphs 3.A.b.,c •• and g. are deleted in their entirety. 

b. Paragraph 3.D is deleted in its entirety. 

c. Paragraph 3.E. is deleted in its entirety; however, a bill of 
material shall be added to each spool sheet (shop fabrication) 
drawing. 

C. Exceptions or Modifications to Engineering Standard No. FJ6O.6O 

a. The column titled "WEEKS AFTER AWARD" on Engineering Standard 
No. FJ6O.6O is deleted in its entirety; however, documentation 
shall be furnished in accordance with the time requirements 
specified herein. 

b. Pipe and Fitting Manufacturer's Drawings and Reports 

c. 

The fabricator shall retain at his facilities one (1) certified 
report of each of the following for inspection by the Engineer: 

(1) 

(2) 

(3) 

Tests required by ASME SA-335, ASTM A335, ASTM Al06, ASME 
SA-182, ASTM A182 and/or ASTM A234. 

Additional product analysis, flattening and macro etch 
tests as specified herein. 

Additional photomicrographs as specified herein. 

(4) Ultrasonic, radiographic, magnetic particle and liquid 
penetrant inspections complete with evaluations. 

(5) Weld repairs complete with evaluations. 

(6) Welder qualifications. 

(7) Welding procedures. 

Fabricator's Drawings 

(1) Item 2A of Standard No. FJ6O.6O shall include spool sheet 
(shop fabrication) drawings as specified herein. 

-11-
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(2) 

( 3) 

( 4) 

(5) 

(6) 

SPECIFICATION (CONTD) 
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S-R E6 
Revision No. 1 

Item 2B of Standard No. FJ60.60 shall include field 
erection drawings as specified herein. 

The Fabricator shall not prepare field erection or spool 
sheet drawings until he receives the Engineer's drawings 
designated II APPROVED FOR CONSTRUCTION. 11 

The Fabricator is not authorized to begin fabrication 
until his field erection and spool sheet drawings have 
been returned and marked "APPROVED" or "APPROVED EXCEPT 
AS NOTED." 

The Fabricator shall submit two (2) sepias and one (1) 
print of each field erection and spool sheet drawing to 
the Engineer for approval. Spool sheet drawing and 
erection drawings shall as a minimum indicate the 
following as applicable: 

(a) Locations and identification numbers of all field 
welds. (Erection drawings only) 

(b) Locations of all shop welds. (Spool drawings only) 

(c) Locations and identification numbers of all welds to 
be radiographed. 

(d) Piece numbers, line numbers, and arrow indicating 
direction of flow. 

(e) A reference to weld end preparation details. 

(f) Valve tag numbers which shall also be marked on each 
package of special bolting for valves having wafer 
or monoflange joints. 

(g) Location of hanger lugs. 

(h) Location of insulation nuts. 

( i ) A 11 re lated details. 

(j) Bills of material. 

One (l) copy of each field erection and spool sheet 
drawing will be returned to the Fabricator with the 
Engineer's comments • 

-12-
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The Fabricator shall then revise the field erection and 
spool sheet drawings in accordance with the Engineer's 
comments and reissue (1) sepia and (1) print. 

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

(9) The Fabricator will be held responsible for all details 
shown on his drawings. The Engineer's review and 
comments do not relieve the Fabricator of this 
responsibility. 

Fabrication Procedures 

(1) Item 3E of Standard No. FJ6O.6O shall include the 
fabrication procedures as specified herein. 

(2) 

(3) 

The Fabricator shall submit, within two (2) weeks after 
being notified to proceed, copies of each of the 
following procedures and reports for the Engineer's 
review and/or comments. The number of copies that are 
required is specified on Standard No. FJ6O.6O. 

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

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

(c) Preheat and postheat treatment procedures. 

(d) Radiography. liquid penetrant and magnetic particle 
examination procedures. 

(e) Detailed description of quality control procedures 
including extent of inspection. 

The Engineer's review and/or comments of the Fabricator's 
procedures and reports shall in no way relieve the 
Fabricator of the full responsibility for satisfactory 
welding. heat treating, radiographing. examining by 
liquid penetrant or magnetic particle inspection or the 
proper correction of any defects, or otherwise fulfilling 
all other requirements of this Specification. 
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Item 3F of Standard No. FJ60.60 shall include certified reports 
of the following: 

(1) Postheat treatment for welds and hot formed 
sections/bends including temperature charts. 

(2) Weld repairs complete with evaluations. 

(3) Evaluations of radiographic films and liquid penetrant 
and magnetic particle inspections. Radiographic 
evaluations shall show date, location, area, film number, 
serial number, film combinations, and other pertinent 
information for each weld radiographed. A summary of 
this record and an expert interpretation shall be 
submitted in report form for each weld to the Engineer 
for analysis and approval. 

(4) 

(5) 

All other inspections performed by the Fabricator. 

Reports required by the applicable ASME and ANSI Code. 

Shipping Information 

At least thirty (30) days prior to initial shipment of equipment 
specified herein. the Fabricator shall submit the following 
information to the Engineer for approval: 

a. A description of Fabricator's method of preparing the equipment 
for shipment in accordance with Paragraph PREPARATION FOR 
SHIPMENT. 

b. Specific shipping data, as follows: 

(1) Name of carrier. 

(2) Proposed routing. 

(3) 

(4) 

Actual breakdown by carload and/or truckload to include 
all applicable tag numbers (at time of shipment). 

Packing and classification description (at time of 
shipment). 

-14-
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12. PREPARATION FOR SHIPMENT 

A. Pipe and Fittings - Protection for Shipment 

8. 

a. For shipment, all pipe materials and fabricated piping 
assemblies shall be adequately blocked and secured to ensure 
against all possible loss or damage such as the following: 

b. 

(1) Load shifting or humping. 

(2) Damage to machined surfaces and weld end preparations 
during shipping 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. 

All materials and equipment shall be protected in accordance 
with the following additional requirements: 

( 1) 

(2) 

(3) 

(4) 

Weld end preparations shall be coated with Deoxaluminate 
(Special Chemicals Corporation or an Engineer-approved 
equal) in accordance with the manufacturer 1 s 
recommendations and fitted with plywood inserts held in 
place with metal end closures tack welded to the pipe in 
such a manner to prevent any damage to the weld end 
preparation. 

Flanges shall be protected with plywood or masonite 
covers sealed and bolted to the flange with not less than 
four bolts. 

Threaded connections shall be furnished with thread 
protectors. 

Small connections shall be protected with plastic inserts 
pressed into the connection. 

(5) All end connections shall be subsequently sealed with at 
least three wraps of waterproof tape. 

Pipe and Fittings - Marking 

a. 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. 
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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. 

c. All other 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. 

d. 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 Engineer. 

Shipping Information 

Fabricator shall submit to the Engineer for approval all shipping 
information specified in Paragraph DOCUMENTATION. 

Tagging Instructions 

a. All crates, boxes, bags or items shipped loose or skidded shall 
contain the following information: 

(1) DOE No. 4OP7OO-17S 

(2) Purchase order item number 

(3) 

(4) 

Mark or tag number as applicable. 

Ship to address: Townsend & Bottum. Inc. 
C/O D.M. Abrams, Construction Manager 
Solar One Pilot Plant 
Daggett, California 92327 

b. Items not crated or boxed shall be tagged with metal tags 
securely attached and containing the information set forth in 
Subparagraph a. above. 

c. Fabricator shall require subsuppliers to follow these tagging 
instructions. 

-16-
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The Fabricator shall schedule engineering, fabrication, preparation for 
shipment and delivery to a carrier in such a manner that all S-R piping 
items covered by this Specification shall be delivered to the power plant 
site prior to December 1, 1980. 

Rocketdyne piping shall be delivered in accordance with the project 
schedule. 

14. GUARANTEES 

A. The Fabricator shall guarantee that the material/equipment furnished 
conforms to the requirements specified herein and to the specified 
Codes, Standards and Regulations, and that all specified tests have 
been satisfactorily completed and all corrections have been made if 
such tests indicated deficiencies. 

8. 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 that those required by this 
Specification. 

15. FINAL ACCEPTANCE 

Final acceptance of the materials and shop fabricated work will be 
contingent upon completion of a successful field hydrostatic test at the 
pressures specified herein. 
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APPENDIX A 

PIPE t,1ATERIALS 
S-R P iP I NG 

* Quantity 
Line No. Size Spec. Sch. "C" Bore Linear Ft. 

AS-7 6" FEA 40 6 .094 
C0-6 311 BBA** 160 2 .692 
C0-12 411 FEA 40 4.044 
FW-2 4" MBA 160 3 .530 
FW-9 2-1/2" MBA 160 2 .178 
MS-2 6" QEB xxs 5.072 
MS-3 6" QEB xxs 5.072 
MS-5 10 11 FEA 40 10 .070 
MS-6 6" QEB xxs 5 .072 
MS-7 10 11 FEA 40 10 .070 
MS-8 411 QEB 160 3 .530 
MS-8 6" QEB xxs 5 .072 
MS-9 6" FEA 40 6.094 
MS-10 411· QEB 160 3 .530 
ST-9 4" FEA 40 4 .044 
ST-13 3" FEA 40 3 .08 l 
ST-17 4" QEB 160 3.530 
ST-18 8" HEA 40 8 .021 
ST-19 8" HEA 40 8 .021 
VT-1 4" KEB 40 4 .044 
VT-11 10" FEA 40 10 .070 
VT-12 2-1/2 II KEB 40 2 .479 

* Approximate footage is listed based on the Piping Material Take-Off. 
** Special 3 10" long section. 
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3 "-C0-222-QEX 
4 11 -FW-200-MBX 
2-1/2"-FW-201-MBX 
2-1/2"-FW-202-MBX 
2-1/2"-FW-203-MBX 
3" ,4"-FW-228-MBX 
2-1/2"-FW-231-MBX 
2- l/2"-FW-232-MBX 
2-1/2"-FW-233-MBX 
2-1/2"-FW-234-MBX 
2-1/2"-FW-235-MBX 
2-1/2 11 -FW-236-MBX 
6"-MS-201-QEX 
4 11 -ST-202-QEX 

APPENDIX A (CONTD) 

Rocketyne.Piping (ASME B&PV Code) 

C-21700 
S-R E6 
10/30/79 
Revision No. 1 

Rocketdyne Piping (ANSI B31.1 Piping Code) 

3 11 ,4"-C0-201-QEX 
3 11 -C0-203-MBX 
4"-FW-200-MBX (Interface RIC to Receiver Panel Water Inlet Valve Only.) 
4"-ST.,;203-KEX (On drawing 4"-ST-202-QEX) 
4"-VT-201-KEX 
3 "-VT-208-QEX 

# This piping is unaer the jurisdiction of Section I of the ASME Boiler ar.o 
Pressure Vessel Code. 
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PIPING MATERIALS QUANTITIES FOR 

S-R PIPING TO BE ESTABLISHED 

BY S-R PIPE SHOP 
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CORE PIPING MATERIAL Feedwater Sys. 3-17-80 

~ 
OJ 
I ..... ..... 
I ..... 

DESCRIPTION 
4 NPS Sch 160 CS Pipe 

3 NPS Sch 160 CS Pipe 

2 1/2 NPS S~h 80 CS Pipe 

6 NPS Sch 80 CS Pipe 

I NPS Sch 80 CS Pipe -------
1/2 NPS Sch 80 CS Pipe ----

_J/4 NPS Sch 80 CS Pi[1e 

I 1/2 NPS Sch 80 CS PioP. 
.._.!!_N~h__]JiQ qn° IR F 1 hn,., 

3 NPS Sch 160 qo 0 LR Elbow 

2 1/2 NPS Sch 80 90° LR Elbow 

_ I 1/2 NPS Sch_80 45° LR Elbow 

I NPS Sch 80 90° LR EI b01•1 

2 1/2 NPS Sch 80 45° LR Elbow ----------
I NPS Sch 80 lflj 0 LR Elbow 

2 1/2 NPS Sch 80 ST Tee 

4 x 4 x 2 1/2 NPS Sch 160 R Tee 

~~~{PS Sch 160 St Tee 
3 NPS Sch 160 St Tee 

I 1/2 x 1 1/2 x 3/4 NPS Sch Ro Tee 

1/2 NPS Sch 80 Tee 

3/4 NPS Sch ~O 90° LR Elbow 
I 1 /2 NPS Sch 80 ~ 0_!JL!: 1 bow 
I 
I 1/2 NPS Sch 80 45° LR Elbow 

I ---·- -----·---·· ··---- ·-• ----· 

• 

MATERIAL 
ASTM A-106 Grade B 

l 

ASTM A-106 Grade B 

ASTM A-106 Grade B 

ASTM A-]06 Grade B 
A<;TM A-? ~li r. I ;:,rfp WPR 

l 
I 

ASTM A-234 Grade ~PB 

i - -

• --------- - - - -

SPEC. QTY 
100 ft. 

60 ft. 

220 ft. 

40 ft. 

180 ft. 

60 ft. 
-

600 ft. 

100 ft. 
11 

4 

37 

7 
30 

7 
4 

3 
lj 

1 

1 

22 

6 

98 
4 

3 

• - - - - - -
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CORE Pl Pl NG MATERIAL Feedwater S~s. 

DESCRIPTION MATERIAL 
4 x 2 1/2 NPS Sch 160 C Reducer ASTM A-234 Grade WPB 

2 1/2 x 1 1/2 NPS Sch 80 C Reducer 

4 x 3 NPS Sch 160 C.Reducer 

3 x I 1/2 NPS Sch 160 C Reducer 

1 1/2 x 3/4 NPS Sch 80 C Reducer - - -·-. 
3/4 x 1/2 NPS Sch 80 C Reducer 

4 NPS Sch 160 Cap ASTM A-234 Grade WPB 

4 x 2 NPS Sch 160 Weldolet ASTM A-105 

4 x 1 NPS Sch 160 x Sch 80 Weldolet 

3 x I NPS Sch 160 x Sch 80 Weldolet 

4 x 3/4 x 3 1/2 LG Sch 160 x Sch 80 Nipolet 

2 1/2 NPS Sch 80 Class 1500 WN Flange 

I NPS Sch 80 Class 1500 WN Flanqe ASTM A-105 

;: r - - -

- ~~ , 

f!JZ. - z_( C) Vca1 3h~ fl T --.-

P;Pe 31?-€ S',JJ -- ,J \If'/ T 

' 

I I 

------Pag, •. 
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SPEC. QTY 
1 
3 

2 

2 -.,. __ 

2 

6 

1 
4 
1 
18 

6 

6 

72 
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CORE Pl Pl1VG MATERIAL Steam & Start Sys. 3-17-80 

DESCRIPTION MATERIAL SPEC. 
6 Sch XX Weld Cap ASTM A335 Grade P22 

3 Sch XX We!~ Cap A335 P22 
_l x 1_/2 _Sch _160_ SwaQe A182 F22 

-~-x 1 Sch XX Swage A182 F22 
6 x ~/4 x 4 1/2 Sch xx - Sch 80 Nieolet Al82 F22 . 
4 x 3/4 x 4 1/2 Sch XX - Sch 80 Nipolet A182 F22 
4 x 3/4 x 4 1/2 Sch 80 Nipolet A182 F22 
3 x 3/4 x 4 1/2 Sch XX - Sch 80 Nipolet A182 F22 
6 x 300# R.F.W.N. Flanae Al82 F22 
3 x 2500# R.F.W.N. Flange Al82 F22 
I x 2500# R.F.W.N. F.lange Al82 F22 

I x 1500# R.F.W.N. Flanqe Al82 F22 
6 x 4 Sch XX Reducer A335 P22 
4 x 3 __ Sch __ XX Reducer A335 P22 
3 x 2 Sch XX Reducer A335 P22 

2 x 1 Sch 80 Reducer A335 P22 
3/4 x 1/2 Sch 160 Reducer A335 P22 

_Jl~~_l /2 Sch 80 Reducer A,,5 P22 

6 x 90° Sch XX LR Elbow A335 P22 >--

4 x G0° Sch XX LR Elbow I A,,i; P22 
3 x 90° Sch XX LR.Elbow A335 P22 
3 x 90° Sch 160 LR Elbow A335 P22 ~-

2 x 90° Sch 80 LR Elbow A335 P22 
I 1 x 90° Sch 160 LR.Elbow A335 P22 

' 1 x 90° Sch 80_LR Elbow I ASTM A)35 Grade P22 

-·- - - - - - - • - - - - - -

P_agE >f ~ •. 

QTY 
1 

4 

1 

2 

4 

1 

2 

2 

1 

2 

2 

2 

2 

1 

2 

2 

7 
2 

4 
)'; 
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CORE PIPING MATERIAL Steam & Start Sys. 3-17-80 

DESCRIPTION MATERIAL SPEC. QTY 

w w co 
I ..... ..... 
I 
~ 

-

-

I 

3 Sch 160 Tee 

6 Sch XX Cross 

6 x 3 Sch XX Reducing Cross 

6 x 2 Sch XX Weldolet 

4 x 1 Sch XX - Sch So Weldolet 

4 x 1 Sch 80 Weldolet 

3 x 2 Sch XX Weldolet 

3 1/2 Dia x 10" Bar Stock 

3/4 x 48 x 72 Steel Plate 

6 Sch XX Pipe 

4 Sch XX Pipe 

4 Sch 80 Pipe 

3 Sch 160 Pipe 

2 Sch 80 Pipe 

1 Sch 160 Pipe 

1 Sch 80 Pioe 

10 Sch 20 Pipe 

I 

ASTM A335 Grade P22 2 

A335 ' P22 3 
A335 P22 2 

A182 F22 7 
A182 F22 2 

A182 F22 2 

A182 F22 I 

A322 4140 12 ft. 

ASTM Al87 Grade 22 1 Pc-_ 

A335 P22 70 ft. 

A335 P22 50 ft. 

A335 P22 20 ft. 
A,,r; P22 r;o ft 

A335 P22 2S ft. 
Al~t; . ' 1n ft P22 

ASTM A,,r; Grade P22 ,n ft_ 

ASTM AI06 Grade B I 6 ft. 



APPENDIX C 
SO'PLEMENTs 

C-21700 
S-R £6 

. 10/30/79 
Rev is ion No. 1 

The following supplements are included with and form a part of Specification 
No. 40P70017S for Primary Fabricated Pipe. 

A. Engineering Standards attachea hereto as follows: 

Standard Number Date 

DNOO .2 
Df-00 .5 
CP30. 1 
FJSO .SOT 
FJ60.60T 
SEOO. 1 
SEOO .FEA 
SEOO .KEB 
SEOO .KEX 
SEOO .MBA 
SEOO .MBX 
SEOO .QEB 
SEOO .QEX 
SEOO .RNX 

7 /30/76 
7 /30/76 

Pg 2, 6/22/77; Pg 3, 5/7/75 
11/14/79 
.10/22/79 

Pg 1, 2/4/80; Pg 2, 8/1/79 
Pg 1, 2/4/80; Pg 2, 12/14/79 
Pg 1, 2/4/80; Pg 2 & 3, 9/6/79 
Pg 1-3, 2/4/80 
Pg 1, 2/4/80; Pg 2, 8/1/79 
Pg 1, 2/4/80, Pg 2, 8/1/79 
Pg 1, 2/4/80; Pg 2, 12/14/79 
Pg 1-2, 2/4/80 
Pg 1, 2/4/80 

B. Drawings attached separately as follows: 

a. S-R Drawings 

S-R Drawing S-R Sheet 
Number Number 

XL-22934 Pl-1 
9033/4 P 1-2 
XL-22934 P3-l 
XL-22934 P3-2 
XL-22934 P9-2 

XL-22934 P9-3 

XL-22934 P9-4 

XL-22934 P9-8 

XL-22934 P9-10 

XL-22934 P9-13 

C-1 

34 

Rev. 

0 
l 
1 
1 
1 

1 

1 

1 

1 

l 

Number of P a~es 

3 
5 
2 
7 
l 
2 
2 
3 
3 
2 
2 
2 
2 
1 

Title 

Symbols 
Line list 
P&ID 
P&ID 
Piping Drawing 
-Receiver 
Piping Drawing 
-Receiver 
Piping Drawing 
-Receiver 
Piping Drawing 
-Pipe Rack 
Piping Drawing 
-Pipe Rack 
P i ping Dr awing 
-Sections 

-----------
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b. 

S-R Drawing 
Number 

XL-22934 
XL-22934 
XL-22934 
XL-22934 
XL-22934 
XL-22934 (For Ref.) 

XL-22934 {For Ref.) 

XL-22934 (For Ref.) 
XL-22934 (For Ref.) 

Rocketyne Drawings 

DOE DRAWi NG 
NUMBER 

40P2005131763 
40P2005131764 
40P2005131765 
40P2005131766 
40P2005131767 
40P2005131925 
40P2005131926 
40P2005131927 
40P2005 13 1928 
40P2005131929 
40P2005131930 
40P200513193 l 
40P2005131932 
40P2005131933 
40P2005131934 
40P2005131935 
40P2005131937 
40P200513 1938 
40P2005131939 
40P2005131940 
40P200513194 1 
40P2005 l31942 
40P2005131943 

C-21700 
S-R E6 
10/30/79 
Revision No. l 

APPENDIX C (CONTD) 

S-R Sheet 
N1Jmber 

P9-14 
P9-15 
P9-18 
P9-19 
P9-20 
P 13-2 

P 13-3 

P 13-4 
P 13-6 

C-2 

35 

Rev. Title 

l Piping Drawing-Sections 
· l Pi ping Or awing-EPGS Area 
1 Piping Drawing-Details 
1 Piping Drawing - Details 
l Piping Drawing - Details 

Isometric-Main Steam, 
PSS, TSS & EPGS 

Isometric-TSS Admission 
Steam 

Isometric-R.S. Feedwater 
Isometric-R.S. Flash 
Tank Vent to EPGS 

TITLE 

P & ID - Preheaters 
P & 1 D - Receiver 
P & ID - Receiver 
P & ID - Receiver 
Main Steam Manifold 
Core Piping P 1 an 
Core Piping Plan 

.Core Piping Plan 
Core Piping Plan 
Core Piping P 1 an 
Core Piping Plan 
Core Piping Pl an 
Core Piping Plan 
Core Piping Plan 
Core Piping Plan 
Core Piping Plan 
Core Piping Elevation 
Core Piping Elevation 
Core Piping Elevation 
Core Piping Elevation 
Core Piping Elevation 
Core Piping Elevation 
Core Piping Elevation 

l 
l 
l 
l 
l 

l 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



DOE DRAWING 
NUM6ER 

40P2005131944 
40P2005131945 
40P2005131946 
40P2005131948 
40P2005131949 
40P2005131950 
40P2005131952 
40P2005131953 
40P2005131954 
40P2005131955 
40tJ2005131962 
40W005131963 
40W005131964 
40tJ2005131965 
40tJ2005131966 
40tJ2005131967 
40W005131968 
40"2005131969 
40W005 l31970 
40W005131658 
40t'e005131659 
40t'e005131660 
40t'e00513166 l 
40t'e005 l3166 2 
40t'e005131665 
40tJ2005131666 
40t'e005131667 
40t'e005131668 
40W005131669 
40t'e005131670 
40W0051316 71 
40tJ2005131672 
40tve005131673 

C-21700 

TITLE 

S-R E6 
10/30/79 
Revision No. l 

Feed Water Elevation 
Feed Water Elevation 
Boiler Drain Elevation 
GN2 Panel 
GN2 Panel 
GN2 Panel 
Instrument Air 
Instrument Air 
Instrument Air 
Instrument Air 
Pipe Supports 
Pipe Supports 
Pipe Supports 
Module Installation 
Module Installation 
Module Installation 
Heat Shield 
Heat Shield 
Pipe Supports 
Module Assy. 
Module Assy. 
Modu·1e Assy. 
Preheater Instrumentation 
Preheater ·Instrumentation 
Boiler Bracket 
Boiler Instrumentation 
Boiler Restraints 
Bo i 1 er Supports 
Boiler Springhanger 
Boiler Thermowell Detail 
Boiler Separator Pipe Detail 
Boiler Instrumentation 
Boiler Instrumentation 

c. S-R Pipe Support Details 

Volume 

P60-l 
P60-2 

Rev. 

5 
0 

Title 

Primary Pipe Supports 
Primary Pipe Supports Snubbers 
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---------,---------------·----------,.---------
PP SH FI SP 

FIELD WELD 
MIN. 1.09 x 
BRANCH PIPE 
WALL THICK
NESS(TYPICAL) 

D 

FIGURE 

S2ea:tnr3 -!aogert 
ENGINEERING STANDARD 

TYPICAL INSTRUMENTATION PRESSURE AND 
FLOW CONNECTIONS 

WELDING ADAPTER 
(SUPPLIED BY FLOW 
ELEMENT VENDOR j 

SEE NOTES 
tw > WALL THICKNESS 
OF SCH. 160 BRANCH Pl PE + 
1/q" FILLET (TYPICAL FIG. I &2) FIGURE 2 

STANDARD HUMBER 
DH 00.2 

PAGE _l_Of_3_ 

ISSUED 2/6/70 
REVISED 7/30/76 

THERMAL SLEEVE 
WELDING ADAPTER 
(SUPPLIED BY FLOW 
ELEMENT VENDOR) 

MAX. 

MIN, 

FOR TEMPERATURES UP TO 750°F. FOR TEMPERATURES ABOVE 750°F. AND A SECONDARY ELEMENT 
WITH APPRECIABLE DISPLACEMENT. 

NOTES: 

INSTALLATION PROCEDURE: 
I, LOCATE PRESSURE CONNECTION. PARTIALLY DRILL PIPE. 

COUNTERBORE FOR ADAPTER, AND WELD ADAPTER IN PLACE, 
2, STRESS REL I EVE. 
3, BORE PIPE TO REQUIRED 1,D. 
~. DRILL AND REAM PRESSURE CONNECTION HOLE IN PIPE IH 

ALIGNMENT WITH HOLE IN ADAPTER. 
5, INSERT ADAPTER SLEEVE AND LOCK RING. 
6, CUT IHLET EHD OF SLEEVE SO THAT IT IS FLUSH WITH 

AND ROUNDED TO CONTOUR OF PIPE. 
7, SCREW LOCK RING UP TIGHT AGAINST SLEEVE. AND WITH 

A CENTERPUHCH OR OTHER BLUNT TOOL, STAKE LOCK RING 
THREADS SO THAT RING CANNOT TURN. 

I, EDGE OF HOLE MUST BE CLEAN AHO SQUARE OR ROUNDED SLIGHTLY, FREE FROM BURRS, WIRE EDGES, 
OR OTHER IRREGULARITIES, 

2, HOLE THRU PIPE WALL TO SE DRILLED AFTER HIPPLE OR ADAPTER IS WELDED TO PIPE, USING THE 
HIPPLE OR ADAPTER FOR DRILL GUIDE, 

3. "D" - 1/t+" DIA. MAX. FOR I 1/2" AHO SMALLER PIPE 
"D" - 3/8" DIA. MAX. FOR 2" AND 3" PIPE 
"D" - I /2" DI A. :~AX. FOR !+" THRU 8" PI PE 
•D• - 3/q" DIA. MAX. FOR 10" AND LARGER PIPE 

~. MATERIAL, CLASS AND RATING OF ADAPTERS TO COHFORM TO STEARNS-ROGER SPECIFICATIONS 
"PIPING MATERIALS". 

5. tw: DIMENSION OF PARTIAL PENETRATION WELD, 
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I 
MM P PP SH F I SP 

STANDAR~ NUMBER I 
ON 00.2 • 

I-----"'-.,,_. ~-c-t----------r----:::------::-----1 I 
~-;.~{.\f,?~~f;~./~.; TYPICAL INSTRUMENTATION PRESSURE AHO PAGE_Z_oF-L... 

Di~'.· (f-:t//'":: , l FLOW COKKEC1 I OKS !!!~~~D 7 / 30/7 6 I 

' ..) 

TO BE USED WHERE FULL PENETRATION WELDS ARE DESIRED 

I 
I 

' I I 
! 

I . I-
THREADED HALF COUPLING 

RUN PIPE WALL-

TO BE USED ONLY WHEN SPECI_FIED ON PIPING DRAWINGS 

MIN. FILLET WELD: 1.09 
BRANCH WALL THICKNESS-~~ f 

SOCKET WELD BRAHCH CONNECTION 1,~ 
PER S-R "PIPING MATERIALS" SPEC.~,,'.;_,~--'. 
OR SOCKET WELD HALF COUPLI HG i'..."'-' r: 
t~ATERI AL, CLASS & RATING PER' ~~ -~ (; 
S-R "PIPING MATERIALS" S?EC. ·\"·.,. 

FULL PENETRATION WELD -----
+ I /q• Fl LLET 

RUH PIPE WALL-

NOTES: 

D 
FIGURE 2 MIN. 

I, EDGE OF HOLE MUST BE CLEAN AND SQUARE OR ROUNDED SLIGHTLY, FREE FROM BURRS, WIRE EDGES, OR 
OTHER IRREGULARITIES. 

2. HOLE THRU PIPE WALL TO SE DRILLED AFTER FITTING IS WELDED TO PIPE, USING THE FITTING FOR 
GUIDE. 

3, "D" - tN" DIA. MAX. FOR I 1/2" AND SMALLER PIPE 
"D" - 3/8" DIA. MAX. FOR 2" AND 3" PIPE 
"D" - I /2" DIA. MAX. FOR ~• THRU 3" PIPE 

·•D" - 3/~• DIA. MAX. FOR 10" AHO LARGER PIPE 
q, 1-1ATERIAL,CLASS,ANO RATING OF FITTINGS SHALL CONFORM TO STEARNS-ROGER SPECIFICATION "PIPING 

MATERIALS". 
5. ALL FE, PC, Pl. PS. PT AND PX CONNECTIONS SHALL 3E "BRANCH CONNECTIONS" PER STEARNS-ROGER 

SPECIFICATIO~ ~PIPING MATERIALS" SIZE AS FOLLOWS: 1/Z" FOR SERVICE CONDITIONS HOT IN EXCESS 
OF. EITHER 900 PSI OR 800°F, 3/~• FOR SERVICE CONDITIONS WHICH EXCEED EITHER 900 PSI OR B00°F. 
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DI YI S ION USAGE 

SP 

'9.!! ":".""I r.J!ea:r:tnZ•1J:~~gez 
EMGINEERIHG STAHDARO 

STMtDARD HUMBER 
DH 00.2 

PAGE _3_0F __L_ 
TYPICAL INSTRUMENTATION PRESSURE AND 

FLOW CONNECTIONS ISSUED 7/30/76 

REV I SEO FOR ASME TEST COHNS. ONLY 

THREADED HALF COUPLING. 

RUH 

TO BE USED OHLY WHEH SPECIFIED OH PIPING DRAWINGS 

MIH. FILLET WELD= 1.09 
BRANCH WALL THICKNESS -

SOCKET ,no BRANCH COHHECTIOH~; 
PER S-R "PIPING MATERIALS" SPEC. ~'?;t< 
OR SOCKET WELD HALF COUPLING 1 ":-~ :-

MATERIAL, CLASS & RAT I HG PER ,-"'~ 1 , 

S-R "PIPING MATERIALS" SPEC. , . ,I!:::;:·===~~ 

FULL PENETRATION WELD----.-
+ 1/q• FILLET 

RUN PIPE WALL -

MAX. 

-----· - ---··- . -
SOCKET WELD HALF COUPLING GOOD 
FOR FULL RATING OF FORGED 1 STEEL 
FITTING. BRANCH CONNECTIONS 
USING SOCKET WELD HALF COUPLING 
REQUIRE REINFORCEMENT CHECK IF 
BRANCH COHHECTIOH IS 1/~ RUH 
SIZE OR GREATER. 

5/32" MIN. 

NOTES: 
I. EDGE OF HOLE MUST BE CLEAN AHO SQUARE OR ROUNDED SLIGHTLY, FREE FROM BURRS, WIRE EDGES, OR 

OTHER IRREGULARITIES. 
2. HOLE THRU PIPE WALL TO BE DRILLED AFTER FITTING IS WELDED TO PIPE, USING THE FITTING FOR 

GUIDE. 
3, MATERIAL,CLASS,AND RATING OF FITTINGS SHALL CONFORM TO STEARNS-ROGER SPECIFICATION "PIPING 

MATERIALS". 
~- ALL FE, PC, Pl. PS, PT ,urn PX CONNECTIONS SHALL SE "3RAHCH CONNECTIONS" PE~ STEARNS-ROGER 

SPECIFICATION "PIPING 11ATERIALS" SIZE AS FOLLO'IIS: 1/2" FOR SER'/ICE COHOITIOtlS ~OT i:l 
EXCESS OF EITHER 900 PSI OR soo°F, 3/~" FOR SERVICE COHOITIOHS ~HICH EXCEED ~ITHER 9CO 

PS i OR soo°F. 
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DIVISION USAGE 

J.IM P PP SH FI SP 

- •. APPROVALS / ., / 
) ,, ... r,, 
es. Sect. a,,.,. ,;r,~ .r,:, 

Jr;!fil' / Sect. Sup:,,:· ~"',.,:is,,, 
. I I , ' • , Dtv, t,.f ;- - • 

V j/U • 

THERMOWELL INSTALLATION 
STANDARD DETAIL 

DO NOT USE FOR MAIN STEAM, HOT REHEAT OR COLO REHEAT 

i . 
,: ! 

! ' 

ST .UIDARD HUM8 ER 
ON 00. 5 

PAGE _l_OF _L 

I SSUEO 2/27 /70 
REV I SEO 7 /30/76 

i..---- THERMOWELL - See Instrumentation 
Data Sheets 

r-, 
} 

· FILLET WELD-MIN. 1.09 
x CORRESPOND I HG BR.WALL 
THICKHESS----i__ 

3/q" SOCKOLET 
(SEE NOTE ,'#2) 

FULL PENETRATION 
WELD 

NOTES: 

I. ORI LL Pl PE WALL TO MATCH I. D. OF WELDOLET. 

THREDOLET 
NOTE #2) 

2, USE 3/q" FITTINGS WHICH CONFORM TO STEARNS-ROGER SPECIFICATION, 

"PIPING MATERIHS". 

3. SEE STANDARD DH00.5, PAGE 2, FOR INSTALLATION 1:1 2-1/2" ANO 
SMALLER PIPES, 

q, SEE STANDARD DN00.5,PAGES 3 AHO~ OF 5 FOR THERMOWELL 

INSTALLATION IN MAIN STEAM, HOT REHEAT ANO COLO REHEAT. 

5, DO NOT USE THREADED FITTING FOR SERVICE COtlOITIONS WHICH 
EXCEED EITHER 900 PSI OR aoo°F. 
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OIVISION CS.\GE 

SP 

• APP!~V,A~~(:li!,) 
,. Sect. _,;.:, ✓-~:.r' .,,.; 
. t s / :!-:.-, I " ' '' • .c • upv.. -- •, , 

Dl ( J/11'"} r 
Ye 4 l f4 CZ 

COUPLING 

'\ 
j 

I 

NOTE: 

; ,, 
' 

Stea.:r:Tis-:lcgcr 
ENGINEERING STAHDARD 

THERMOWELL INSTALLATIOH 
FOR 2-i/2" & SMALLER PIPES 

ll l /2" MAX. 

WELD FITTING (SEE 
NOTE #I) 

\ 
I 

SWAGE ___ .., 

COUPLING ---

HEADER----

I. DRILL ELBOW WALL TO MATCH 1.0. CONFIGURATION OF ELBOLET~ 

STANDARD HUMBER 
ON 00.5 

PAGELOF_L_ 

ISSUED 2/27/70 
REVISED 7/30/76 

3/,• THREADED ELBOLET (SEE 
NOTE #2) 

THERMOWELL SEE 
INSTRUMENT DATA 
SHEETS 

~ 3/q• SOCKET WELD 
ELBOLET (SEE NOTE 
#2) 

FULL PENETRATION 
WELD 

2. USE 3/!t" FITTING WHICH COHFOR~l TO STEARNS-ROGER SPECIFICATION, "PIPING MATERIALS". 

3. FOR ADD ITIOHAL NOTES, SEE STD. DNOO. 5 PAGE I OF 5. 

q_ DO NOT USE THREADED FITTING FOR SER11\CE COHDIHOHS WHICH EXCEED EITHER 900 PSI OR aoo°F. 
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bOtVISiOt~ US/\GE -,. . -) STAMDARO NUMBER ~u:e ":' l'!"-, ~ • • ~,of'~:r 
~TF~H I "·-p~ Ml.- ... ~• ... "' t.• .~ . ,..,,, 

INCOAPOqATlD ,.j 
DN 00.5 f I I I ENGINEERING STANDARD 

Ar~~01f,~ PAGE_3_ OF -2_ 
Des. Sect.;!'~(L"" ,, 

THERM)WELL INSTALLATION 
Seel. /,p;,;7tJF-~ 
o· ',t,--//;.y ~ STANDARD DETAIL ISSUED 2i27 /70 
"'· - .... 4/11/74 REVISED 

~INU:UM PIPE WALL THICKNESS 
I 

TOT. LGTH. 
4 

STRENGTil W. 

I INSERT LGTH · 1 LAG EXT. 
Tm "A" "B11 nc" "D11 

1. SMALLER Tll.A1~ 0.625 7.000 I 0.406 2. 719 3.875 

2. FROM 0.626 to 0.750 7.000 I 0.487 2.773 3.750 
i 

0.568 2.807 3.625 3. FllOM 0.751 to 0.875 I 7.000 

4. FROM O.R76 ro 1 .000 7.000 0.650 2.850 3. 500 

s. FROM 1.001 to 1.125 7.000 o. 731 2.894 3.375 

6. FROM 1.126 to 1.312 8.000 0.825 2. 960 4.188 

7. FROM 1.313 to 1.437 8.000 o. 934 3.003 4.063 

8. FROM 1.438 to 1.562 8.000 1.015 3.047 3. 938 

9. FROM 1.563 to 1.750 8.000 1.133 3 .112 3. 750 

10. FROM 1.751 to 2.000 8.000 1.300 3.200 3.500 

J ~ FROM 2.001 to 2.250 I 9.000 1.462 3.288 4.250 

h. FROM 2.251 to 2.500 9.000 1. 7 50 3.250 4.000 

C • 13. FROM 2. 501 to 2.750 9.000 1.930 3.320 3. 7 so 

14. FROM 2.751 to 3.000 9.000 2.100 3.400 3.SvO 

15. FROM 3.001 to 3 .250 10.000 2.275 3.475 4.250 

16. FROM 3.251 to 3. 500 10.000 2.450 3. 550 4.000 

17. FROM 3. 501 to 3. 7 50 10.000 2.625 3.625 3. 7 50 

18. FROM 3. 7 51 to 4.000 11.000 2.800 3.700 4.500 

19. FROM 4.001 to 4.250 11.000 2.975 3. 775 4.250 

NOTES: 

1. Thermowell material shall be 2-1/4% chrome moly, ASTM 182 F22. 

2. All welding and stress relieving shall be done in accordance with Section I 
of the_ASME Power Boiler Code, and the ANSI 31.1 Power Piping Code. 

3. The tag number of each the~owell shall be inscribed at the top end of the 
thermowell above the weld area. 

Each thermowell shall be cleaned, and ::i.11 dirt, 
.... 

l· metal chips, or other foreign 
material shall be removed; and a 1/2"-squarc head carbon steel plug shall be 
installed to protect the thcrmowell until the thermocouple' element is installed. 
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Off. Sect.~..:,N-W.'1,,1!!:£.,.
Sect. Su,ov',C~~WBt.
Oiv. ,:.l'.~Zi;i~2==-

\"•14 NPT 

IN 

'° 0 . 
0 

+• 

~ 

0 
0 
11"1 . 
IN 

i-37 511 

--0.062 

'° ,-1 

0 . 
i:.• 
'b 
0 . 
,-1 

• THERM>WELL INSTALLATION 
STANDARD DETAIL 

ISSUED 2/27 j70 
REVISED 4/ 11/7 4 

43 

NOTES: 

1. FOR STANDARD THERMOWELL 
SPECIFICATIONS AND DIMENSIONS 
SEE PAGE 3 of 5. 

2. FOR USE ON MAIN STEAM HOT REHEAT, 
COLD REHEAT, BOILER FEED PUMP 
DISCHARGE, AUX. STEAM & BOILER 
FEED PUMP TURBINE DRIVE SYSTEMS 
ONLY. 

0.437" ~ 0.062 FILLET WELD 
UP TO 45° MAX. ANGLE 

0. 125" 

(.) 

"A"= SEE TABLE 

"B" = .65 X Tm { 2.2511 

= .7 x Tm> 2.25" 

"C" = 2.50 + (Tm-"B") 

"D" = "A"-2.50-Tm 

GUN POINT 
DRILL 
0.062R. APPROX. 



Sect. ~..,.,_..,,..,.'""'~""""' 

Div.-1-,.J,,~~::;...-~-

3/16" 

Sfte~rnms-~@t~er 
INCOAl>OAAT!D ...:.) 

ENGINEERING ST ANDA RD 

SAMFLE NOZZLE 
MAIN STEAM LINE 

STANDARD NUMBER 

DN 00.5 

PAGE_5_ OF _5_ 

ISSUED 5/18/73 

REVISED 9/26/74 

1/ 16"~ 1/32" 

37-1/2° t 2-112° 

.\" Dia. Port 

,----
\ 

I . 
'-·' 

= T-
..Jf'lj__ 

::it-
~ 

::it-

~ 

00 -C"'l 

1/8" Dia. Sample Holes 

--~ - J I I 
L.,,, 

1-3/1611 

Direction of Flow -=::.=:.::.::=.:;:.....;;;.:,__.:..::.;=----

1. For details of nozzle installation see Sheets 3 and 4. 
2. Surface finish to be 16 RMS. 
3. Mark permanently to indicate direction of flow. 
4. Nozzle to be fabricated of same material as pipe. 
5. Maximum operating conditions 3000 PSIG@ 1015° F. 
6. For "C" Dim. See Sheet 3. 
7. For buttweld transition see Std. DE 21,9. 
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• DIVISION USAGE Slear:ns-:acge:r STANDARD NUMBER 
M I p I pp I SH I Pl I SP DP30. t 

I X I I I I ENGINEERING STANDARD 

APPROV,HS 'PAGE~0F 3 
Des. Sect. C.£e •,. , PIPE INSULATION 

j , 

Sect Supv.Gf'· · .. ,. / ., THICKNESS SCHEDULE ISSUED 2-20-70 v.1·- ,_~ Div._,-.~~,- - REVISE:' 6/22/77 

INSULATt0N pp t I 2 I 3 4 5 I 6 7 I 8 I 9 I 10 SCHEDULE NO. 

TEMP. °F 150 200 300 IJ.00 500 ! 600 1~1.!Q!. 1~ 1~ - - - - -PIPE SIZE 199 299 399 11,99 599 I 699 199 I a99 999 1099 

1 1/2n & ..... I 1/2" I 1/2" I I /2" I 1/2" 2" 2" 2 .1/2" i 3" 3 1/2" 3 1/2" Sma 11 er c:: = .... 
C 

I 1/2" I 1/2" I 1/2" I 1/2" 3" 3" 3 1/2" 2n = 2" 3" II-" ..... 
Cl.. 

I :::& 

2 1/2" 
..... 

I I /2" I 1/2" I 1/2" 2• 2· 3" 3" 3" 3 1/2" It" .... 
..... 

2 1,2 .. I I 3 I /2" 3 I /2" I Cl.. 

3" - I 1/2" I 1/2" I 1/2" 2" 3• 3" It" Cl.. 

en 

2 I /2" 1. la 1,2 .. 
< 

I 1/2" I 1/2" 2 1/2" 3 1/2" 4" I.I.I 
2" 3" ~" It I /2" 

== < 

112· I 113 1,2 .. I 111, I /2" 
en 

2 1/2" 6" :z I 2" 2" 3" Q." II," S" 
C 

I z ,,2 .. 13 1/2" I II, I /2" I 1 s ,,2 .. 
-

8" 
.... 

I I /2" 2" 3" 3 I /2" ~ It" S" ..... I 
I-

l2 ,,2 .. 
I 

It I /2" I 11, I /2" I 1 s 1 /2" 
C 

1 0" C: I 1/2" Z" 3" 3 I /2" j II-" 5" 
Cl.. I _, 

13 I /2" I 111, I /Z" I I 1 s ,,2 .. 
..... 

2 1/Z" 12" ::z: I I /2" 2" 3" II," 5" 5" :z 
C 

I 3 I /2" I 111, ,,2· I 1 s ,,2 .. 
c.,) 

14" 0.0. 
a: I 1/2" 2" 2 I /2" 3" II," 5" 5" ...., 
Cl.. 

16" 0. 0. I 1/2" 2" 2 I /2" 3" I 3 ,,2 .. i II," 111, I /2" l 5" I 5"· j s I /2" 

18" 0.0. I 1/2" 2" 2 I /2" 3" 3 1,2 .. I 11,• I q. I /2" 5" I 5" 1 s ,,2. .. 

20" 0.0. I 1/2" 2" 2 1/2" 3" 3 I /2" i q.• ~ I /2." 5" l s· 5 1/2" 

24" 0.0. 2 1,r 1 3 I /2." 11 t ~ ·: /Z" 
- . I & LA~GER 

I 1/2" 2" 3" II," :~ S" 5 1/2" 

ND EXPANSION JO I NTS REQU I REO i EX PANS i :!, JOINTS ~EQU I REO 
SEE STu .:-30.t P.~uE 3 

SINGLE LAYER INSULATION ~ OOUBLE ':: ':~, rNSU~~TICN, ~rn:2 
I EXCEPT ~ • I ,lES 1,2 & S,,IALLt;-: 

NOTES: I, INSUUTION i'HICKl!ESSES SHC'll'N :ORE ECONC-IIC iHICK}iESS rOR FUEL COS7S OF S2 •.. · 3.T.U. OR L:jS. 
2. INSULATION TiilCKHESSES SHOWN .\RE FOR CALCIUM SILIC:OTE(OR ~IINERAL F13Ei\ •'~ SIMIUR nKn FACTO~ 

WITH ALUMINUM LAGGil!G, HAVING.\ SURFACE ~ESISTAHCE OF 0.680F - Hr. ..:1 a. T.u. 
3. INSUUTICN THICKNESSES SHOl'IN ARE i!ASE:) OH 9S"F At-131 E.'tT Te~PERATURE, ISO"c · ..• COLD FACE 

ID1PEi!AilJRE, ANO "O" M. P.H • .\IR 'IELCC I iY. 

"· ASSUMES I l/2n MINIMUM IHSUUTION AVAIUBLE. 
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DIVISION USAGE Stearns-uo9'er 
INCOIIPOIIATID .;._;) 

Engir.eering Standard 

P I PE I N SUL A Tl ON 

STANDARD NUMBER 

DP30. I 

PAGE_J.3_ 
APPROVALS 

Des. Sect~\:. , 
Sect. Sup ,;;/4S. ,., 1,11 

Div. &fV;1:<Cf. . EXPANSION JOINTS FOR VERTICAL LINES I 

REVISED 5/7/75 

EXPANSION JOINT FOR PIPE 
SIZES 2" & UNDER 

1-1/211 support 
r,.· lug on 611 & 

811 only 

INSULATION SUPPORT CLA.'il' 

Grinnell type 212 clamp 
may be substituted with 
support lug added 

I~ 
~~ .... ____ p 

EXPANSION JOINT FOR 
PIPE SIZES 2-1/2", 
311 

I 4 11 
I 611 & 811 

1/2" Nuts - Same material as pipe, 
welded to pipe, 6 req'd@ 

,, 

60° for pipe sizes 10, 12, 14. 
8 req 1d @ 45° for pipes 16" 

. and larger. 
Support rings 3/4" x 1/2" bar (2 

halves) O.D. of ring 1/411 

less than O.D. of insulation 
layer 

To suit insula:::. ~:i, 
layers---------

EXPANSION JOINT FOR PIPE 
SIZES 10w & LARGER 

NOTES 
All expansion joints shall be spaced on 12 1 -1" centers 
(I) l" to 1-1/2" space packed with mineral wool suitable ior temp. 

(2) 811 sheet metal band over joint if jacket is not req 'd. 
Q) 611 sheet metal band to permit slippage between layers. 
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1. 

2. 

3. 

4. 

5. 

6. 

Scope 

SPEC I FI CATION 

NO. FJ50.50T 

MODIFIED FOR PRIMARY FABRICATED PIPE 

DOCUMENTATION 

FOR 

10 MWe Solar Pilot Plant 
Solar One 

Daggett, Ca lifomi a 

TABLE OF CONTENTS 

Type, Quantities and Quality of Copies 

A. Reproducible Drawings 
B. Prints 
C. Other Documentation 

Documentation by Fabricator 

A. General 
8. Progress Reports 
C. Review and Comment 
D. Operation and Maintenance Manuals 
E. Bills of Material 

Drawings by Engineer 

Transmitta 1 s 

Special Considerations 

STEARNS-ROGER ENGINEERING CORP. 
DENVER, COLORADO 

PROJECT NO. C-21700 
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DOC UME NTAT I ON 

l. SCCPE 

A. This Specification outlines the requirements for, and the procedures 
associated with, the preparation and exchange of documentation for 
the work, equipment and/or materials specified in the Specification 
to which this Specification is a supplement. 

B. · This Specification supplements requireme·nts_ in Engineering Standard 
No. FJ60 .60T. 

C. This Specification also supplements requirements,- where specified, in 
Paragraph DOCU~ENTATION of the Specification to which this 
Specification is a supplement. 

O. This Specification and supplementary references specified in the 
foregoing paragraphs cover minimum requirements for documentation and 
are not intended to limit the amount of adoitional documentation 
which may be required for the engineering coordination, use or 
maintenance of the work, equipment and/or materials being furnished. 
Such additional documentation shall be provided by the Fabricator. 

E. All references to "Fabricator" herein shall apply to Stearns-Roger 
Pipe Shop. All references to "Engineer" herein shall apply to 
Stearns-Roger Engineering Corporation. 

2. TYPE,· QUANTITIES ANO QUALITY OF CCPIES 

The type and quantities of copies for required documentation are specified 
on Engineering Standard No. FJ60.60T. Quality requirements shall be as 
follows: 

A. Reproducible Drawings 

All reproducible arawings submitted to Engineer shall be furnished on 
ozalid vellum, auto-positive vellum or Mylar, black line on vellum, 
or other Engineer-approved medium, each to be suitable for legible 
reproduction by the aiazo copy process. Reproducible drawings shall 
be rolled, not folded, and enclosed in mailing tubes when mailed. 

B. Prints 

Where des.i gnated by the word "Prints" on Engineering Standard No. 
FJ60 .60T, it shall be understood to mean suitable "blueline 
print/copy," "blueprint," or other Engineer-accepted reproduction of · 
an original Fabricator-preparea tracing or sepia. 
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C. Other Documentation 

Where designated by the word "Copies" on Engineering Standard No. 
FJ60.60T, applicable documentation shall be submitted on legible, 
black a, white, 8-1/2 inch by 11-inch pages. 

3. DOCUMENTATION BY FABRICATOR 

A. General 

a. Required types of documentation are specified on Engineering 
Standard No. FJ60.60T. Where this Standard does not fully 
describe individual categories of documentation that are 
required, such detailed categories are specified in Paragraph 
DOCUMENTATION of the Specification to which this Specification 
is a supplement. 

b. (DELETED) 

c. (DELETED) 

d. The following information shall be included in each drawing: 

(1) Engineer's Name, Stearns-Roger Engineering Corporation or 
Rock etdyne Divis ion, Rock we 11 Interna tiona 1 

(2) Engineer's Project Nurrber, C-21700 

(3) Plant or station name, 10 MWe Solar Pilot Plant 

(4) Unit number (if applicable). 

( 5 ) ( DEL ET ED) 

Other documentation submitted by Fabricator shall carry similar 
i dent if i cation. 

e. Unless specifically approved by the Engineer, "typical" or 
"similar" documentation is not acceptable for review. 
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c. 

Page 
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f. "Standard Hardware I tems 11 are defined as standard commercial 
items, such as air and hydraulic cylinders and operating valves, 
gear reducers, small motors, instruments, etc. For such items, 
review drawings are not required. Certified sheets showing 
exact mounting dimensions, overall dimensions, cross-sectional 
arrangement, parts nomenclature and material designation shall 
be submitted. Details of parts shall be fumished when 
requested by Engineer. 

g. (DELETED) 

Progress Reports 

Fabricator shall fumish Engineer monthly progress reports and 
schedule status reports. These reports and schedules shall cover the 
col11j)lete status and shipment. 

Review and Comment 

a. (DELETED) 

b. All documentation to be certified and submitted by Fabricator 
fer interface coordinatiCJl shall show sufficient details of 
design so that the Engineer may proceed with his overall project 
design where interrelate:! with Fabricator's design. 

c. All documentation submitted in the correct and complete form to 
Engineer for his review and comment will be processed and a copy 
sent to Fabricator within 5 weeks after receipt of Fabricator's 
submittal. If more than 5 weeks review time is necessary, 
Engineer will advise Fabricator in writing as to his review 
schedule for such data. Fabricator shall then advise Engineer 
in writing what effect the extended review schedule has on the 
scheduled delivery of Fabricator's materials and equipment. 

d. Drawings and data will be retumed to Fabricator marked either 
"REVIEWED/NO COMMENTS," "REVIEWED/SEE COMMENTS" or "REVISE PER 
COMMENTS AND RESUBMIT FOR REVIEW. 11 
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e. When the documentation is returned marked "REVIEWED/NO COMMENTS" 
or "REVIEWED/SEE COMMENTS," final certified submittals 
incorporating the noted changes shall be furnished, unless 
otherwise authorized by Engineer in writing, within 3 weeks from 
the time of receipt of copy by Fabricator or at least 3 weeks 
before the scheduled delivery of Fabricator's w:>rk, whichever is 
earlier. Where Engineering Standard No. FJ60.60T stipulates 
that drawing review is required before release for fabrication, 
"REVIEWED/SEE COMMENTS" sha 11 constitute such rel ease. 

f. When the documentation is returned marked "REVISE PER COMMENTS 
AND RESUBMIT FOR REVIEW, 11 the documentation with the noted 
revisions incorporated shall be resubmitted for review and 
comnent within one week from the time of receipt of copy by 
Fabricator. The review and comnent and final submittal schedule 
shall be as specified in Subparagraphs 3.C.c. and 3.C.e. above. 

g. The documentation submittal schedules shall be adhered to by 
Fabricator, unless otherwise authorized by Engineer in writing. 
In any case, final st.bmittals shall be furnished at least 3 
weeks before the scheduled delivery of Fabricator's work. 

h. When reviewed information is subsequently revised by Fabricator, 
or is subsequently found to be deficient because of Fabricator's 
error or omission, additional Fabricator submittals shall be 
made to Engineer as developed. Any Engineer's design changes 
and any changes in equipment or construction by others which are 
required to make such subsequent revisions an integral part of 
the overall project shall be made at Fabricator expense. 

i. (DELETED) 

j. Fabricator will be notified of review by a stamped copy of 
Stearns-Roger Form 02 .. 145 or TRMSROSA stating "Supplier: As to 
all Drawings/Data listed on this transmittal: PROCEED TO 
FABRICATE." All Fabricator drawings which are submitted as 
final shall be stamped "Final." Where specified on Engineering 
Standard No. FJ60.60T, final drawings shall be certified for 
construction. 

k. Neither review of, nor comnent or revision on drawings by 
Engineer relieves Fabricator from compliance with 
Specifications, nor shall the procedures outlined herein be 
cause for delay of equipment deliveries, except as otherwise 
specified herein. 
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(DELETED) 

E. Bills of Material 

Detailed Bills of Material are required to facilitate identification 
by constructors of the items received. Shipment, therefore, shall be 
preceded by st.bmittal of Bills of Material in accordance with 
Engineering Standard No. FJ60.60T, Item 4.C. 

4. DRAWINGS BY ENGINEER 

A. For applicable equipment, prints of drawings prepared by Engineer for 
use by others in constructing foundations, building components and 
major piping and wiring requiring coordination with the \\Ork 

53 



Page 
7 

associated herewith will be fumishe:I to Fabricator for review as 
soon as possible after Engineer's receipt from Fabricator of the 
certified equipment drawings and design information necessary for 
their preparation. 

B. Where material, locations, etc., are marked HOLD on Engineer's 
Drawings, that material, location, etc., shall not be detailed or 
fabricated by Fabricator until the HOLD is removed by Engineer. 

C. Within 30 calendar days after the date of transmittal to Fabricator, 
Fabricator shall return to Engineer two (2) copies of each of these 
drawings marked to indicate Fabricator I s review thereof either 
without change, or with any corrections or necessary changes clearly 
marke:I therea, in re:I or other contrasting color. 

D. After making such corrections or changes as shown on the review 
copies returned by Fabricator, Engineer will release these drawings 
for construction. Subsequent changes or corrections to foundations, 
building components, wiring or piping fabricate:! er installed in 
accordance with drawings corresponding to the review copies approved 
by the Fabricator, such changes having been necessitated by 
Fabricator-initiated modifications, shall be done in a manner 
satisfactory to Engineer. 

5. TRANSMITTALS 

When transmitting documentation, Fabricator shall: 

A. Prepare original and four (4) copies of transmittal letters to 
accompany each submittal of documentation. Drawing transmittal 
letters shall identify the purpose of the transmittal (drawings for 
review, revised drawings, final drawings), the piece of equipment or 
material involved, and shall list the drawing numbers with applicable 
rev is ion numbers or dates. 

B. Identify each letter and parcel with the information listed under 
Paragraph 3.A.d. and Fabricator's Shop Order Number, an:! transmit it 
by air mail or first class mail. Each parcel shall contain an 
enclosed copy of the transmittal letter. 

C. Stamp each document to be submitted with reproduction date and 
purpose of the transmittal, e.g., "For Review," "Revised," "Final," 
etc. 

6. SPECIAL CONSIDERATIONS 

A. (DELETED) 
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DIVISION USAGE Sfearns-noaer STANDARD NUMBER 

MM p pp SH FI SP l• COIIPOIIAUI O . 
FJ 60.601 

X .ENGINEERING STANDARD 

A~~,z;-.-...: DOCUMENTATION REQUIREMENTS C-21700 
o ...... ~ '-/' f-0 PROJECT: SOLAR O"NE ... ~. ~ CONTRACT /REQUISITION .. NUMBER: S-R E6 I SSUEO 10/22/79 Div :r. . • 

TITLE: PRIMARY FABRICATED PIPE (HEAVY WALL AND ALLOY) REVI SEO 
tuR REVIE\-1 FINAL [Kt:. VIEW CTFY. 

NO. I-IEEKS rm. ''X" REQ'D FINAL 
TYPE OF DOCUMENTATION TYPE OF OF AFTER OF IF BEFORE ISSUE 

COPIES COPIES A~lARO :OPIES REQ'O FAB.** *** 

1-ENGINEERING DRAWINGS Repro-
ducibles 

A-Outline, General Arrangement Prints 
and Principal Dimensions 

~-~ross sections 
C-Foundation Requirements, including 

Loadings & Anchorina Locations 
D-Physical Locations of Piping I and/or Hirino Terminals 
E-Control Diaarams I I I 
f-E ectrical Schematic Oiaarams 
l:i-tJirina Oiaqra1:1s,Ir:icludina Internal 

External and Ir;terccnr.2c1:i na 
I H-Standard Hardware Items I 
1Repro- I 

2-ERECTIOrl OR rnsTALLATION WFO. ducihles 2 
Prints 1 

·A-Shop Fabrication Drawings X X X 

B-Erection or Installation Orawinas ' I 8 X X X 

C-Erection or Install. Instructions 11cop1 es I I I I. 

3-SPECIAL OOCU,'1ENTATION I I II A-Performance Data. includinq Curves. Cooies I 
8-0esiqn Calculations Cooies I i II 
C-Tes t Rer)Qrts \Copies I I I I 
D-Code Papers and Certificates u · ilCopies I i g I )( I )( 

E-Shop Fah. and/or Welding Proced. ilCooi es I 8 g )( II 
F-Shop Fabrication Reoorts i!Coeies I g I )( I Ii Y. 

G-Welder's Qualification Reoorts ropi es I ! II 
H-Operat,nq Certificates 1Cooies I I l II 

4-MISCELLATJEOUS 
tanual s I I h A-Orieration and Maintenance Manuals 

8-Recommended Spare Parts List for lj 
Year's Ct>eration, with IJnit Prices Copies 

C-Bills of Material 1Cooies I l X;r I n 
D-Oefinitive Drawing List ICooies I 

**-"X" in this column means drawing review req'd. before fabric. release. 
***-"X" in this column means final issue must be certified for construction 

#-At least 2 weeks before each shipment, detailed Bills of Material shall 
be sent to the plant site. 

This forr.: su;:>::l ements reql!i rements, where s.:;ecified, in Article 4. in 

the Specification. 
4U~ - For Rocketdvne Pioino Onl v 

-Rev. :,-79 55 
FORM 02.224 R!. •-·~ 
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DIVISION USAGE 

MM P PP SH FI SP 

X 
APPROVALS 

Des. Sect, ___ _ 
Sect, Supv, ___ _ 
Div, ______ _ 

Slearns-!Joster 
INOINIIIUNO COll:"'')IIATION 0 

PIPING MATERIAL SPECIFICATIONS 
GENERAL NOTES 

STANDARD NUMBER 

SEOO.l 

PAGE 1 of 2 

ISSUED 8/1/79 
REVISED 2/4/80 

1. These Specifications are for work performed under the jurisdiction of the 
ANSI B31.1 Power Piping Code where applicable. 

2. These Piping Material and Valve Specifications specify the exact materials 
and type of pipe, valves and fittings required for the individual piping 
systems. Manufacturers listed are intended to establish a minimum level 
of quality and the intent is not to restrict other products which comply 
with the applicable specifications. The contracting officer shall be the 
sole judge as to whether or not proposed products meet these 
specifications. 

3. Alloy bolt studs for Piping Material Specifications "FEA", "REA", "KBA", 
"KEB", "KEX", "LBA", "QEB" and "MBA" shall be properly marked and have 
finished ends for micrometer length measurements (for tensile loading in 
the field). 

4. Cathodic protection requirements, if required for piping, will be shown on 
the drawings. 

5. No allowance has been made for exterior corrosion. 

6. Tungsten inert gas arc welding shall be used for the first root pass on 
all butt welds in Piping Material Specifications "FEA", "HEA", "KBA", 
"KEB", "HEA", "LBA", "MBA", "MBX", "QEB", "QEX" and "RNX", except that 
butt welds on pipe having a wall thickness of 1 inch or greater shall be 
welded with two (2) tungsten inert gas arc weld root passes. The 
remaining passes shall be completed by the shielded metal-arc or submerged 
arc process, 

7. Welded joints in stainless steel pipelines shall be completely welded by 
the tungsten inert gas arc method. 

8. MIG welding is permitted for the initial root pass. Shielded metal-arc or 
submerged arc welding shall be used for all re~aining passes on all other 
butt welds in Class 600 and lower carbon steel pipelines. 

9. Butt weld ends to have tungsten inert gas arc weld root passes shall be 
prepared in accordance with PFI Standard ES-21. When inerting the inside 
of carbon steel or low alloy pipe for TIG welding, the dams used to 
contain the inert gas shall be made of vater soluble paper. 

10, Butt weld ends to be welded completely by the shielded metal-arc or 
submerged arc process shall be prepared in accordance with the applicable 
Figure No. 2 or Figure No. 3 of ANSI Bl6.25. 

11. Each bute weld end transition profile shall in no case exceed the limits 

of ANSI B31. l. 
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DI YI S ION USAGE 

·~ P PP SH FI SP 

X 
APPROVALS 

Des. Sect. ___ _ 
Sect. Supv. ___ _ 
Div. ______ _ 

Stearns-I:loger 
ENGINEERING STANDARD 

PIPING MATERIAL SPECIFICATIONS 
GENERAL NOTES 

SE.00.1 

PAGE 2 of 2 

ISSUED 8/1/79 
REVISED 2/ 4/80 

12. When ordering concrete and FRP (Fiberglass Reinforced Plastic), the 
Purchaser shall specify the maximum design pressure (and/or vacuum), 
temperature, pH and the concentration of service to which the pipe will be 
subjected. The depth of cover and live loads shall also be specified when 
ordering concrete and FRP pipe. When pipe, valves and fittings will be 
used for abrasive service, the Purchaser shall inform the manufacturer of 
the size, hardness and velocity of the abrasive particles. Each 
manufacturer shall be required to verify and guarantee that the pipe 
supplied will meet the specified conditions when the pipe is installed and· 
tested in accordance with the manufacturer's recommendations and 
instructions. 
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DIVISION USAGE Siea1rnz-Boger STANDARD HUMBER 
"'41 p pp SH Ft SP 

Ix 
ENGINEERING STANDARD SEOO.FEA 

APPROVALS PAGE_l_OF-2_ 
Des. Sect. PIPING MATERIAL SPECIFICATION "FEA" 

Sect. Supv. CLASS 300 - ALLOY STEEL ISSUED 12/ 1/76 
Div. REV I SEO 2/ 4/ 80 1 

•• I 
"I I ,~ 

MAXIMUM ALLOWABLE PRESSURE AND TEMPER.~TURE FOR SPECIFICATION: 
0 0 850° 900° 950° TEMPERATURE , F: Up to 800 Do not use over 950°F PRESSURE, PSIG: 415 398 362 305 I 

PIPE MATERIAL Seamless 1-1/4% Chrome - 1/2% Xoly Sceel, AST:·1 A.335 Grade ?ll 
Supplementary Requirements: See Sheet 2. 
1/ 2" chru 2' : Schedule 80 

PIPE SCHEDULE 2-1/2" thru 10": Schedule 40 I 
. 12" thru 24": Standard (0.375" W.T.) 

2" & Smaller 2-1/2" & Larger 
Class 600 Alloy Sceel Standard Class 300 Alloy Steel I 

VALVES Socket Weld Butt Weld 
Check V3228 Check V3240 
Gate .V6524 . Gate V6479 I Globe V7970 Globe V7953 

--I PIPE SIZE 2'' & Sr.ialler 2-1/2" & Lanter --
ANSI .Bl6 .11 Class 3000 Forged A.~SI Bl6.9 Seamless Alloy Sc.eel I 

FITTINGS Alloy Steel, ASTI! Al82 Grade ASTI1 A234 Grade WPl 1, Butt '.veld, 
Fll, Socket Weld. Same Schedule as Pi?e. 
ANSI Bl6.5 Class 300 Forged ANSI Bl6.5 Class 300 Forged Alloy 

., 
FLANGES* Alloy Steel ASTM Al82 Grade Steel, ASTI1 Al82 Grade Fll, RF, 

Fll, RF, Socket Weld, Same Weld ~eek, Same Sch. as Pipe. 
Sch. as Pipe. I 

UNIONS Flanges as specified above where necessary. 

BACKWG RINGS Not Applicable None Allowed 

CONSUMABLE Not Applicable None Allowed INSERT RINGS 
I 

Full Size Branch: Tee 
BRANCH CONNS. Socket Weld Tee. (Use insert 2-1/2" & Larger: ** l I 

for reducing) Branch 2" & Smaller: ** 

BOLTS Alloy Bolt Studs ASTM Al93 Grade Bl6, He:: !fots ASTI-1 Al94 Grade 7 
Heavy Weight. See General Notes (Finished Ends). 

I 
GASKETS ANSI B16.5, Class 300 spiral wound gaskets wich 347 stainless sceel 

and asbestos filler and 1/8" carbon steel comoression ,;za\?e r:::?.'iZ. I 
NOTES: *Slip-on flanges shall be used for vena concracca type ori~ices anci :langed 

flow nozzle assemblies. 
,0 

**If butt weld branch connections (AS'IM Al82 Grade Fll) are not available for ,.. branch sizes 2½" and larger, then reducing tees (ASTM A234 Grade ~"Pll) oa.y ' 

I 
- be used for up co and including two size reductions. If socket weld branch -
> connections (AST~ Al82 Grade Fll) are not available for branch sizes 2" and LAI 
IZ smaller, then Class 3000 half couplings (ASTM Al82 Grade Fll) may be used. • All branch connections shall be designed and integrally reinforced in N 
N accordance with ANSI B31.1 
N 
0 

i 

3 •• 

I 
0 ... 
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OIYISIOH USAGE 

. Kl P PP SH Fl SP 

X 
APPROVALS 

Des. Sect. ___ _ 

S2eaIZ'ns •lJ~ger 
ENGINEERING STANDARD 

STANDARD NUMBER 
SEOO.FEA 

PAGE2_0F_L_ 

Sect. S1111v. ___ _ 
Div. _______ , 

PIPING MATERIAL SPECIFICATION "FEA" 
CLASS 300 - .ULOY STEEL 

ISSUED 12/1/76 
REVISED 12/14179 2 

SUPPLEMENTARY TEST REQUIREMENTS FOR PIPE A.""ID FITTINGS 

A. SUPPL~ARY TEST REOUIREMENTS FOR ASTH A335 PIPE 

a. For 4-Inch Nominal Pioe Size and Less 

No special tests are required. 

b. For Nominal Pipe Sizes over 4 Inches 

In addition to the standard tests specified in ASTM Specification A335, 
the following tests shall be required for pipe over 4-inch nominal.pipe size. 

l. Product an~lysis on each length in accordance with Supplementary 
Requirement "Sl" of ASTM A33S. 

2. Flattening test from one end of each length in accordance with 
Supplementary Requirement "S3" of ASTI1 A335. 

3. Macro Etch test from one end of each length in accordance with 
Supplementary Requirement "S4" of ASTM A335. 

4. Photomicrograph (one per heat on one length in the as-finished condition) 
in accordance with Supplementary Require!!lent "S5" of ASTM A335. 

5. Ultrasonic examination of each length. The procedure and acceptance 
standard shall be in accordance with Pipe Fabrication Institute 
Standard PFI ES-18. 

. B. SUPPLEMENTARY TEST -g_EQUIRD!E~TS FOR FITTINGS 

a. Forged Fittings for Nominal Pipe Size over 4 Inches (ASTI1 A234 and Al82) 

In addition to the standard tests specified in ASD! Specifications A234 
and Al82, each fitting over 4-inch nominal pipe size shall b~ ultrasonically 
examined in accordance with ASTI1 A388. The ma.~imum acceptable defect shall 
not exceed 5 percent of the nominal wall thickness. 

b. Welded Fittings For Pipe Sizes Over 4" Made From Plate (ASTI1 A234) 

Ultrasonic examination of each plate. The procedure and acceptance standard 
shall be in accordance with Supplementary Requirement "S8" of ASTI1 A387. 
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DIVISION USAGE §2eartirns-Ccger STANDARD HUMBER 

M-1 p pp SH Fl SP 
X 

ENGINEERING STANDARD SEOO.KEB 

APPROVALS PIPING 
0

MATERIAL SPECIFICATION "KEB" PAGE 1 OF 3 -- -
Des. Sect. CLASS 900 - ALLOY STEEL 
Sect. Supv. ISSUED 12/1/76 

•• I 
Div. REY I SEO 2/ 4/80 

MAXIMUM ALLOWABLE PRESSURE AND TEMPERATURE FOR SPECIFICATION: 
TEMPERATURE, °F: . 100° 1000° 1015° 

1, 3 I 
PRESSURE, PSIG: 1143 608 562 

Seamless 2-1/4% Chrome - 1% Moly steel ASTit A335 Grade P22 I 
PIPE MATERIAL 3 

i.- Supplementary Requirements: See-Sheet 2. 

½' 2' . Schedule 80 
PIPE SCHEDULE - . 

2~" - 611
: Schedule 40 I 

2" & Smaller 2-1/2" & Larger 
Class 1500 Alloy Steel Standard Class 900 Alloy 
Socket Weld Butt Weld 

VALVES Check V3243 Check V201 
I 

Globe,V7972 Gate V405 
Globe V501 (T-Pattern) 
Globe V506 (T-Patt., Spec. Throt.) I 
Globe V510 (Y-Patt., Spec. Throt.) 
Globe V549 (Y-Patte'rn) 

.PIPE SIZE 2" & S:naller 2-1/2" & Larger I 
,. 

C 
ANSI B 16. 11 Class 3000 Forged ANS I B ~. 9 Seamless ASTH .c\234 Gr. WP 22h 

FITTINGS Alloy Steel AST::1 Al82 Grade Butt weld, Same Schedule as Pipe 
F22, Socket Weld. ** 

.. 

..) 

•1 
Flanges to be eliminated from this Spec. wherever possible. ANSI 

FLANGES Bl6.S Class 900 Forged Alloy Steel, ASTI1 Al82 Grade F22, RF, Socket 
Weld for 2" & Smaller and Weld Neck for 2-1/2" & Larger, Same Sch. I 
as Pipe. 

UNIONS Flanges as specified above where necessary. 

BACKING RINGS Not Applicable None Allowed I 
CONSUMABLE Not ·Applicable None Allowed 
INSERT RINGS 

Full Size Branch: Tee I 
BRANCH CONNS. Socket Weld Tee. (Use insert Branch 2-1/2" & Larger: * 1 

for reducing.) Branch 2" & Smaller: * 
BOLTS 

Alloy Bolt Studs ASTit Al93 Grade Bl6 •. Hex Nuts,ASTM ~94 Grade 7 
Heavy Weight. See General Notes (Finished Ends) •. 

I 
·-· -

GASKETS 
1/8" Class 900 Flexitallic Type CG Jith 347 Stainless Steel and 
asbestos filler and carbon steel compression gage ring, or equal. I 

-
NOTES: •• If butt weld branch connections (ASTM Al82 Grade F22) are not available 

I for branch sizes 2-1/2" and larger, t.!1en reducing tees (ASTM A234 I 
' Grade WP22) may be used for up to and including two size reductions. If I 

I 
socket weld branch connections (ASTI[ Al82 Grade F22) are not available 

> c: for branch sizes 2" and smaller, then Class 3000 half couplings 
(ASTM Al82 Grade F22) may be used. All brancn connections shall be 
designed and integrally reinforced in acco-::dance with AHSI B3L"~l. 

I 

I . •· 
3 I ~ ** 1/2" thru 2" Rocketdyne fittings in the· receiver shall be A..'tSI B16. 9 

I seamless ASTM A234, Grade w"'P22, butt weld. sat:ie· as • - -~ -~--~ ·- -;---. 
0 

• pipe sc e u e. Fr< " ... .__ _____________________________________ ....,;. __ ;._.,,,J 
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I ( APPROVALS PAGE LOF _L 
Des.Sect. ______ _ 

PIPING MA:rERIAL SPECIFICATION "KEB" Sec:t. Supv. ___ _ 

D. CLASS 900 - ALLOY STEEL 

I 
I 
I 
I 
I 
I 
1• 
I 
I 
I 
I 
I 
I 

•• I 
I 

,v. ______ _ ISSUED 12/1/76 
REVISED 9/6/79 

SUPPLEMENTARY TEST REQUIREMENTS FOR PIPE AND FITTINGS 

A. SUPPLEMENTARY TEST REQUIREMENTS FOR ASTM A155 PIPE 

In addition to the standard tests specified in ASTM Specification Al55, the 
following tests shall be required: 

a. Product analysis on each length in accordance with Supplementary 
Requirement "Sl" of ASTM Al55. 

b. Ultrasonic examination of each plate. The procedure and acceptance 
standard shall be in accordance with Supplementary Requirement "S8" of 
ASTM A387. 

B. SUPPLEMENTARY TEST REQUIREMENTS FOR ASTif A335 PIPE 

a. For 4-Inch Nominal Pipe Size and Less 

No special tests are required. 

b. For Nominal Pipe Sizes over 4 Inches 

In addition to the standard tests specified in ASTM Specification A335, the 
following tests shall be required for pipe over 4-inch nominal pipe size. 

1. Product analysis on each length in accordance with Supplementary 
Requirement "Sl" of ASTM A335. 

2. Flattening test from one end of each length in accordance with 
Supplementary Requirement "S3" of ASTM A335. 

3. Macro Etch test from one end of each length in accordance with 
Supplementary Requirement "S4" of ASTM A335. 

4. Photomicrograph (one per heat on one length in the as finished 
condition) in accordance with Supplementary Requirement "S5" of 
ASTM A335. 

5. Ultrasonic examination of each length. The procedure and acceptance 
standard shall be in accordance with Pipe Fabrication Institute 
Standard PFI ES-18. 

C. SUPPLEMENTARY TEST REQUIREMFNTS FOR FITTI~GS 

a • heneral 

Fittings shall be furnished with no abrupt changes in section, and finished 
shape shall be streamlined with excess metal and sharp edges removed. 
"Block type" finished construction is not acceptable. Transitions in 
thickness shall be gradual with fhe required radii to minimize stress 
intensification and discontinuities in thinner sections. 
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DIVISION USAGE 

MM p I pp I SH FI SP 

xi I 
APPROVALS 

Oes.Sect. ____ _ 
Sect, Supv. ___ _ 
Div. _____ _ 

Stea.ns-Goger 
ENGINEERING STANDARD 

PIPING MATERIAL SPECIFICATION "KEB" 
CLASS 900 - ALLOY STEEL 

STANDARD HUMBER 

SEOO.KEB 

PAGE _LOF ..J_ 

ISSUED 12/1/76 
REV I SEO 9/ 6/79 

SUPPLEMENTARY TEST REQUIREMENTS FOR PIPE AND FITTINGS (CONTD) 

C. SUPPLEMENTARY TEST REQUIRE1ENTS FOR FITTINGS (CONTD) 

b. Forged Fittings For Nominal Pipe Size Over 4 Inches (ASTM A234 and Al82) 

In addition to the standard tests specified in ASnt Specifications A234 
and Al82, each fitting over 4-inch nominal pipe size shall be ultrasoni
cally examined in accordance with ASTM A388. The maximum acceptable 
defect shall not exceed 5 percent of the nominal wall thickness. 

c. Welded Fittings ~1ade From Plate (ASTM A234) 

Ultrasonic e.xamination of each plate. The procedure and acceptance 
standard shall be in accordance with Supplementary Requirement "SS" 
of ASTM A38 7 • 
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DrYISION USAGE Stearns-Boger STANDARD NUMBER 

"" p pp SH Fl SP 

.x ENGINEERING STANDARD SEOO.MBA 

APPROVALS 
. 

Des. Sect. PIPING MATERIAL SPECIFICATION "MllA" PAGE l OF 2 

Sect. Supv. CLASS 1500 - CARBON STEEL Isi:iut:D f>/1/l'i 

Div. REVISED 2/4/80 ~,3 

MAXIMUM ALLOWABLE PRESSURE AND TEMPERATURE FOR SPECIFICATION: 
TEMPERATURE,°F: 400 500 600 650 700 750 Do not use 
PRESSURE, PSIG: 3170 2995 2735 2685 2665 2520 over 750 F 

PIPE MATERIAL Seamless Carbon Steel ASTM Al06, Grades B and C 
Supplementary Requirements: See Sheet 2. 

1/2" thru 1-1/4": Schedule 80 Grade B 
PIPE SCHEDULE 1-1/2" thru 4": Schedule 160 Grade B 

6": XXS Grade B 
8" thru 16": Schedule 160 Grade C 

2" & Smaller 2-1/2" & Larger For Rocketdyue Valve 
Class 1500 Standard Class 1500 

VALVES Carbon Steel Carbon Steel-Butt Weld See R Valve List 2 

Socket Weld Check V209 Globe V558 (T-Pattern) 
Check V3159 Gate V413 Globe VS59 (Y Pattern, Spec. Throt.) 
Globe V7950 Globe V557 Globe VS60 (T Pattern, Spec. Throt.) 

(Y-Pattern) Globe V57S (3-Way) 

PIPE SIZE 2" & Small.:?r 2-1/2" & Larger 

FITTINGS A..~SI Bl6.ll Class 3000 for 1/ 2" See Sheet 2 
- 1-1/4: and Class 6000 for 
1-1/2" - 2" Forged Carbon S::=el, 
ASTM AlOS, Socket Weld.** 

ANSI Bl6.5 Class 1500 Forged ANSI Bl6.5 Class 1500 Forged Carbon 1 
FLANGES Carbon Steel, ASTii AlOS, RF, Steel, ASTI1 AlOS, RF, Weld Neck, 

Socket Weld, Same Sch. as Pipe Same Sch. as Pipe 

UNIONS Flanges as specified above where necessary. 

BACKING RINGS Not Applicable None Allowed 

CONSUMABLE Not Applicable None Allowed 
INSERT RINGS 

BRANCH CONNS. Socket Weld Tee. (Use insert Full Size Branch: Tee 
for reducing.) Branch 2-1/2" & Larger: * 

Branch 2" & Smaller: * 
BOLTS Alloy Bolt Studs ASTM Al93 Grade B7, Hex Nuts ASTM Al94 Grade 2H 

Heavy Weight. See General Notes (Finished Ends). 

GASKETS ANSI B16.S, Class 1500 spiral wound gaskets with 304 Stainless Steel l 
and asbestos filler and 1/8" carbon steel com~ression gage rings. 

NOTES: * If butt weld branch connections (ASTM ,HOS) for branch sizes 2-1/2" and 
larger are not available then reducing tees (ASTI1 A234, Grade WPB) may be 
used for up to and including two size reductions. If socket weld branch 
connections (ASTI! Al05) for branch sizes 2" and smaller are not available 
then the applicable Class 3000 or 6000 half couplings (ASTii 105) may be 3 
used. All branch connections shall be designed and integrally reinforced 
in accordance with ANSI B31.l. 

**1/2" thru 2" Rocketdyne fittings in the rPceiver shall be ANSI B16.9 2,3 
seamless carbon steel AS~! A234, Grade WPB, Luce.weld same schedule pipe. 
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DIVISION USAGE 

.... p PP I SH I FI SP 

X I I 
APPROVALS 

Des. Sect. ___ _ 

Sect. Supv. ___ ., 
Div. _____ _ 

Stearns-Boger 
ENGINEERING ~fANOARO 

PIPING MATERIAL SPECIFICATION "MBA" 
CLASS 1500 - CARBON STEEL 

STANDARD NUMBER 

SEOO.HBA 

PAGE 2 OF 2 

ISSUED ij/1/1~ 

REVISED 

SUPPLEMENTARY TEST REQUIREMENTS FOR PIPE Ai.'ID FITTINGS 

A. FOR 4-INCH NOMINAL PIPE SIZE AND LESS 

No special tests are required. 

B. FOR NOMINAL PIPE SIZES OVER 4 INCHES 

a. Pipe 

In addition to the standard tests specified in ASTM Specification AI06, the 
following tests shall be required on pipe over 4-inch nominal pipe size: 

1. Product analysis on each length in accordance with Supplementary 
Requirement "Sl" of ASTM Al06. 

2. Ultrasonic examination of each length. The procedure and acceptance 
standard shall be in accordance with Pipe Fabrication Institute 
Standard PF! ES-18. 

b. Fittings 

-•··· 

1. In addition to the standard tests specified in ASTI! Specification A234, 
each fitting over 4-inch nominal pipe size shall be ultrasonically 
examined in accordance with ASTI! A388. The maximum acceptable defect 
shall not exceed 5 percent of the nominal wall thickness. 

-·-

2. 2-1/2" thru 611
: ANSI Bl6.9 seamless carbon steel, ASTMA234 Grade WPB, 

butt weld, same schedule as pipe. 

3. 8" thru 16": ANSI Bl6.9 seamless carbon steel, ASTM A234 Grade WPC, 
butt weld, same schedule as pipe. 
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DIVISION USAGE Stearns-Boger STANDARD NUMBER 
144 p PP SH Fl SP SEOO.QEB 

X 
ENGINEERING STANDARD 

APP.ROYALS . 

Des. Sect. PIPING MATERIAL SPECIFICATION "QEB" PAGE 1 OF 2 
CLASS 2500 - ALLOY STEEL Sect. Supv. 

ISSUED 8/1/79 Div. 
REVISED 2/4/80 

MAXIMUM ALLOWABLE PRESSURE AND TEMPERATURE FOR SPECIFICATION: ' 
TEMPERATURE,°F: 100 975 1000 1010 
PRESSURE, PSIG: 3376 2208 1883 1786 

PIPE MATERIAL Seamless 2-1/4% Chrome - 1% Moly Steel ASTM AJ35 Grade P22 
Supplementary Requirements: See Sheet 2 

PIPE SCHEDULE 1/ 2" thru l" . Schedule 80 . . 
1-1/4" thru.4": Schedule 160 6" :XXS 
211 & Smaller 2-1/2" & Larger 
Class 2500 Alloy Steel Standard Class 2500 Alloy Steel 

VALVES Socket Weld Butt Weld 
Check V3244 Check V214 
Globe V7974 Gate V403 

Globe V504 (T-Pattern) 
Globe V509 (T-Pattern, Spec. Throt.) 
Globe V513 (Y-Pa::tern, Spec. Throt.) 
Globe V572 (Y-Pattern) 

PIPE SIZE 2" & Sr::2.ller 2-1/2" & Lan?er 
FITTINGS A.'lSI :Olb • .L.l. Class .:>IJUU tor J./:.. ANSI Bl6.9 Seamless Alloy Steel, 

- l" and Class 6000 for ASTM A234 Grade WP22, Butt Welded 
1-1/ 4" - 2" Forged Alloy Steel, * same schedule as pipe. 
ASTM Al82 Grade F22, Socket Weld 

fiANGES None Allowed None Allowed 

UNIONS None Allowed None Allowed 

BACKING RINGS Not Applicable None Allowed 

CONSillf.ABLE Not Applicable None Allowed 
INSERT RINGS 

BRANCH coz.ms. Socket Weld Te~. (Use ins~rt: Branch 2-1/2" & Larger: * for ceducing.) Branch 2" & Smaller: * 
BOLTS Not Applicable 

GASKETS Not Applicable 

NOTES: * If butt weld branch connections (ASD-1 Al82, Grade F22) for branch sizes 
2-1/2" and larger are not: available then reducing tees (ASTI1 Al82, Grade 
F22) may be used for up to and including two size reductions. If socket 
weld branch connect:ions (ASTM Al82, Grade F22) for branch sizes 2" and 
smaller are not available then the applicable Class 3000 or 6000 half 
couplings (ASTI1 Al82, Grade F22) may be used. All branch connections 
shall be designed and integrally reinforced in accordance with ANSI B31.l. 

** i/2" t:hru 2" Rocketdyne fit:tings in the receiver shall be ANSI 316.9, 
seamless ASTII A.234, butt weld Grade WP22, ~ame schedule as pipe. 

.. 
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~IVI.SION USAGE Stearns-Boger 
EHGINEERING STANDARD 

STANDARD HUMBER 

MM · P PP SH FI SP 

1. S'EOO.OEB 
APPROVALS PAGE_LOF _l_ 

ies.Sect. ____ _ 
PIPING MATERIAL SPECIFICATION "QEB" 

CLASS 2500 - ALLOY STEEL 
.ect. Supv. ___ _ 
Div. ______ _ ISSUED 8/1/79 

REVI SEO 12/14/79 
1-------------------------------------------------i 

SUPPLEMENTARY TEST REQUIRE~TTS FOR PIPE A..'ll;fD FITTI!-IGS 

A. SUPPLEMENTARY TEST REOUIRE1E~TS FOR ASTI! A335 PIPE 

B. 

a. For 4-Inch Nominal Pioe Size and Less 

No special tests are required. 

b. For Nominal Pioe Sizes ever 4 Inches 

In addition to the standard tests specified in ASTI! Specification A:335, 
the following tests shall be required for pipe over 4-inch nominal pipe 
size. 

1. Product analysis on each length 1n accordance with Supplementary 
Requirement "Sl" of ASD! A335. 

2. Flattening test from one end of each length in accordance with 
Supplementary Requirement. "S3" of ASnt A:335. 

3. Macro Etch test from one end of each length in accordance with 
Supplementary Requirement "S4" of ASTM A335. 

4. Photomicrograph (one per heat on one length in t~e as-finished 
condition) in accordance with Supplementary Requirement "SS" of 
ASTM A:335. 

5. Ultrasonic ex&I:2ination of ~ach length. The procedure and acceptance 
standard shall be in accordance with Pipe Fabrication Institute 
Standard PFI ES-18. 

SUPPLEX:::-IT.l..RY TEST REOCIR2-!E~TS FOR F!TI!~GS 
FOB. NOMINAL PI?S SIZE 0\"£3. 4 I~CHES 

In addition to the standard tests specified in ASTM Specification Al82, 
each fitting over 4-inch nominal pipe size shall be ultrasonically e:tamined 
in accordance with ASTM A388. The ma.~imum acceptable defect shall not 
exceed 5 percent of the nominal wall thickness. 

2 

2 
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DIVISION US-OE Ste·arns-Boger STANDARD NUMBER 
M4 p pp S!1 Fl SP 

X 
ENGINEERING SlANDARD .. · SEOO.MBX 

APPROVALS 
. 

PIPING MATERIAL SPECIFICATION PAGE .....L OF _2_ 
Des. Sect~ 

CLASS 1500 - CARBON STEEL 
Sect. Supv. (BY ROCKEtDYNE)** ISSUED 2/4/80 
Dh. REVISED 

MAXL.'iUM ALLOWABLE PRESSURE A."ID TEJ1PERATL'RE FOR SPECIFICATION: 
TEMPERATURE, °F: Up to 650° 100° 750° Do not use over 7S0°F 
lRESSURE, PSIG: 2340 2230 2010 

PIPE MATERIAL Seamless Carbon Steel ASTii Al06 Grade B 

½" thru l½": Schedule 80 Grade B 
·ptPE SCHEDULE 2ii": Schedule 80 Grade B 

3" thru 6": Schedule 160 Grade B 

PIPE SIZE ~" ·- thru l~" • 2½" thru 6" 

ANSI Bl6.9 Seamless Carbon ·Steel, 
FITTINGS ASTM A234 Grade WPB, Butt Weld, 

Same Schedule as Pipe 

FLA..~GES ~one Allowed 

<.?NIONS None allowed 

BACKING RI~GS None allowed 

CONSUMABLE None allowed 
INSERT RINGS 

Full Size or Reducing Branch: Tee ANSI Bl6.9 
BRANCH CONNS. Pipe Branch 3/ 4 '' & Larger* 

NOTES: *All branch connections shall be designed and integrally reinforced in 
accordance with A..~SI B31.l. 

. 
**All piping materials and components specified in this standard are the 

design responsibility of Rockwell International, Rocketdyne Division, 
Canoga Park, California. 

.· 
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Ol'IISIOH USAGE 

t« p PP SH Fl ISP 

X 
APPRO'IALS 

.. s. Sect. ___ _ 
Sect. Supv._, __ _ 
Div. ______ _ 

Stea:rns-20<.1er 
~ 

ENGINEERING ~i~~DARO 

PIPING ?-!ATER:AL Si?EC!F!CAT!ON "HBX" 
CLASS 1500 - CARBON STEEL 

SUPPL£MENTARY TEST REQUIR~NTS FOR P!FF. AND FITTINGS 

A. FOR 4-INCH NOMINAL PIPE SIZE A..."ID LESS 

No special tests are required. 

I. FOR NOMINAL PIPE SIZES OVER 4 INCHES 

STANDARD HUl'"SER 

SEOO.HBX 

~AGE 2 OF 2 ! 
ISSUE:• 8 l/7Y; 
REVISE: 2/4/80 i 

In addition to the standard tests specified in ASTM Specification Al06, the 
following tests shall be required on pipe over 4-inch nominal pipe size: 

1. Product analysis on each length in accordance with Supplementary 
l.equirement "S l" of ASTM Al06. 

·2. Ultrasonic examination of each length. The procedure and acceptance 
atandard shall be in accordance with Pipe Fabrication Institute 
Standard PFI ES-18. 

b. Fittings 

1. In addition to the standard tests ~pecified in ASTM Specification A234, 
each fitting over 4-inch nominal pipe size shall be ultrasonically 
examined in accordance with ASni A388. The maximum acceptable defect 
shall not exceed 5 percent of the nominal wall thickness. 

2. 2-1/-2" thru 6": ANSI Bl6.9 seamless carbon steel, ASTM A234 Grade WPB, 
butt weld, same schedule as pipe. 

3. 8" thru 16": &~SI Bl6.9 seamless carbon steel, ASTM A234 Grade WPC, 
butt veld, sai::.e schedule as pipe. 
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ISOMETRIC DRAWINGS 

FOR 

STEARNS-ROGER DESIGNED 

PRIMARY PREFABRICATED PIPE 

FOR 

LINE NO. 'S 

AS-7 
FW-2 & 9 
MS-2, 3, 5, 6, 7, 8, 9 & 10 

ST-9, 13, 17, 18, 19 

VT-1, 11 & 12 

C0-6 & 12 
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LINE No. 

ITEM 

4· ~""- 't 
'REF. P~-~ 
DWG. 

11A TERI AL LIST 

DESCAIPrlDN 

\..ooS.'- """'~ '"" 

-No'""'i.-

REVIEWi:0/NO COMMtNTS 
uv;.v,-~D:~-~ co,:.: ... ~.·~iS 

MAT"L. AEO-N. 

D s:~ r .._;r , .. ,,. t-i,lilAL 
r.~v.s; P.-" c~,u-1~n FOR REV: 
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2 Yz"-FW / SHT I -ZOl-~~BX ~ ,/ V: ' 

CONT'D ON _ ~~ 
2 1/z, - F W --------------~ ~ . . • I,( 
SHTI -ZOZ-MBX ~~ 

/ 

C ONT 'D o N ___,,,,/ 
2 '/2 ._ FW- Z.O A, 
SHT I 

3
·MB~ 

THIS I.SO INCLUDES LINES : 

4''. FW·ZOO-MBI< 
2 '/z."--FW-201-MBX 
2V2.·- FW-202-Me,)( 

2 1/z.•- FW- 203 M8X 

-~ 
~~-~-

b 
343'·1~· 

• 

I ¼;"sruo "- sJl~•LG (11.·PLC.5) 

I 1/e"HEX NUT (32-PLCS) 

CG -25H 

FLE)(ITALLIC. GASKET CO. 

YIEW A~A (APPLIES 3-PLCS) 

•~!!!!!·!c~•r 
DIENVl!R, COLOIIADO 

REVISIONS c..-~ ...... <;,\_ • r -·· .. .,,, 1 
_- 'c_ .... l." 0 .,-\w ~iSt-lOP WELDING 

DESIGN E.D.5,I Z.OOOPS, , 440 °, 

PROJECT 10 MWe SOLAR PILOT PLANT !JOB No. 

SPEC./M.&.T"L. M~X/CLl'SOO CAR~Ol..! ~-:-1:·~';,;~':i 5_r~·-;+.'~ ....... ,I 
N,O.E. 

0.D. PREP. 

1.0. PREP. 

P.W.H.T. 

LINE No. REV. 

4'~ nv-zco-MBX .6, 
SHEn I OF£. ~ 

-



-

~ 

I ,-··-· ·--· ·--· -~· --- I' .,4S 
i(i{}(i.( £ 

ITEM DESCRIPTION 

LOOSE MAT'L 

NONE 

IIAT'L. 

lteanas-B4z,;.r 

AEO'N. 

~ .,:, CONT'D ON ~ 
--,~ SHTI . N 

II( -

~- 4":FW-200-MB? 

-~ r.AOV-2.00+ I ....,_, ..._ )1/ ( RPWIV) REF 

,\I.ii': ~l 
•. ·.3< 

.. ?: ..,.. 

4"• I ·11:eouC1NG, SOCOLEr 

3000"' 

:g 
-~ ,, 

I fii• ;, Jltl 11rao 
• tto.H.Lr.a. • .L.d..J 

C21700 REVISIONS ~Q..._-.1. 9~"il.~ ~-,C.-'i:..~ 

CUSTOMER MD/SR/R 

• .. - - - .. 
PROJECT 10 MWe SOLAR PILOT PLANT JOB,.o. 

- - .. • .. , ~ 

... D.E. 

0.D.PAEI', 

1.D.PMJ. 

- ·-

~ ,.c..o -x ~'.I\ 'e.o ........,.Ci.\. .. 

4,, 

* LtAVt 31 Of- PIPt &t:YOND 
llfTt'Rf'ACt ti 31~D1 fOP, 
f'ltLD f'IT. 

9\!!!,!!•!c•r 
HNYIR, COLORADO 

P,W.H.T. 'C FW• ZOO· MBX 

atEET 2 OF Z. 

REV. 

~-

• - --- .... -



- - - - ... -• 
REF,40MZ.0051'31~32 0 

LINE No. z Vz "-FW-ZD!-MBX oWG.40Mwos,:,1"45 

ITEM 

MATERIAL LIST 

DESCRI P'T ION 

LOOSE" MAT'L 
NONE 

MA.T'L. REQ'N, 

- - - - -• 
WP. EL. 341' '2 V,, .. 

~,:itq. 

W,P. EL. 3/ " .....___ 
341 '-~0/1/,, ~ 

""c 
C'.<. 

,:,.>:• 

- - -

z 1/z ·-zsooilf 
RFWN FLG 

-

CONT'D ON 

4"-FW-'200- MBX 

Z 1/2"-FW-201-MBX 

-

;-----__:,l.~W,P. EL. 340'-10 1
/.:.• 

-0 ...... 

.......... 0. 

ta•"' c2.1100 

CUSTOMER MD/ SR /R 

· 1~ v ILl 
N> 

REVISIONS 

"+~~1" \!",.~ 
-f-, '? A 

0 

SHoP WELDING 

PROJECT 10 MW e SOLAR Pl LDT PLANT IJOB No. 

\ ~-
_____;---W.P. EL. 338'- rO'/z· 

----

'I,/ ,e-. 
'l,~o 

* LEAVE ADDITIONAL 3N 0~ PIPE:. fOR FIELD FIT 

~!!!el ..... 
11.NVN,Ck-ADO 

,., • #C •F 

{!J. IS.;.•~-(¾:-E.:..!. ":T 
N.O.E. 

0.0,""lEP. P.W.H.T. 

1,0.PRElt. 

.... -• 



-

~ 

.. REF. 40M200Sl31-,32 rJ 
LINE No. 2'/z.-FW-202-MBX OWG. 40M200Sf31'4S , 

ITEM 

. ~-

MATERIAL LIST 

DESCRIPTION 

LOOSE MAT'L 
NONE 

......... , . 
C21700 

• ti,,a..f_Na ""'· 

MAT'L. I flEQ'N • 

REVISIONS 

~ (W.P. 

,,i 
v~q.· 
-1:-0 

., E.L. 339'-11
3
/a•~~ "'-.~ ,~ . 

~c. ~ -.,, ~ ~ 
zVa"Fw-202-MBX ~ ~ ~~ 

,,~,,:, .,, 't. '"<-\I' .... ~ 

-P .... ~ l~_ 
• 1 r-: I\J a, 

~ 

340'- I 1/4" 

zvz.· -2500# 
RFWN FLG 

CONT'D O1,J 

4"-FW- 200-MBX 

W. P. EL. 33-, ~ IO '/2 ., 

~'y ~W.P. EL. 338~10'/2." 

* .,/ , 
W.P. EL. 338'- '7 1/2." 

* LtAVt 1'DDITIONAL 31 Of PIPC: f-OR f-lf:"LD NT 

~!!!J!!-!c•r 
HNVU. COLNADO 

SHOP WELDING DESIGN E-0 Pit • 4¢.,:.. •F 

'!.. l5C>o· .1~F.B,;f :::,-
N.D.E. 

Q.D.PIIEP. P.W,H.T. 

.. 

CUSTOMER MD/sR/R PROJECT 10 MWe SOLAR PILOT PLANT IJOB No. 
I.D. PREP. -ET I OF I 

• - .. , - 1111 - - - .. ! •. , - .,. --- • .... -



- - - - - - - - - - -

:8 

• 
REF.40M200Si3J")32 

LINE No.21/z ~ FW-203· Mex!owG. 40"'120051~1,4$ 

ITEM 

MATERIAL LIST 

DESCRIPTION 

LOOSE. MAT'L 

NONE' 

IIAT'L. 

... arat-&on;r 
ii.,,,. C21700 f 16 '8' 

• ._£(../ ...... 

CUSTOMER MD/ SE' /°R 

FIEO"N. 

• 

Z 1/z c r=w- 203-MBX 

W.P EL. 338'·'3 1/z'' 

REVISIONS SHOI' WELDING 

PROJECT 10 MWe SOLAR Pl LOT Pl.ANT IJOB No. 

-

~ 

CONT'D ON 

-

,,cf 
~ 

- -

2 1/2."- 2500 # 

RFWI\I FLG. 

-

W.P. 339 '- 0 3/,e" 

~ 
LtAVE ADDITIONAL 31 Of PIPE F-OR FIELD m 

•!!!!f!!•!••r 
DINVU, COLOIIADO 

N.D.E. 

O.D.-P. 

1.0. PREP. 

.. - -• 
... 



... 
8 

-

ITEM 

11A TERI AL LIST 

DESCRIPTION I IIAT'L. 

LOOSE MAT'L 

NONE 

Stearns-I'~ 

REO'N. 

C 2 l 7 0 0 I JU,; 2, ~80 

SR ttoiid-f•• 

CUSTOMER MD/ SR /R 

• 

FOR (ONT. SE:E 
2 1/z"-FW-23'-·MBX 
SHT. I 

FOR CONT, SEE 
·z.'/z.•-FW·Z"35-M3X
SI-/T. I 

. 
~ 

N, 

V- FW-228-203 

(RPWOV) 

W.P. t_L. 

348'-7¾" 

f 
V 

w 

t\l -· 

DETAIR 

4"-.2 1/z" SC.H ll.OJ<&O 
w.o,L, (3)P!.C.S 

'"o 

W.P. EL. 

~ 
w 
> 

3(.1'-t..1/z.. 

1/'z"x 5"PL4T[ 

\¢~ 
t() 

.•, 
°' W,P. EL. 

3"°"32 ':-3 '/4-" ~i=r 
W. P. ~L. 

::!>52'-0" 

FOR CONT. SEE 
3"-FW· 22.8-M13X 
SHT '2._ OF 2 

'='lu, 

DETAIL A 
HANGER LUG 

1!!!!!!·!.•r 
DENYH, cOLoaAOO 

REVISIONS&. \t~ .._.""'-~ \~(~~-. \t-i., .......-...~ ""\1'b\ ~,_JSHOP-WELDING 

SPEC./ UAT"L. 

N.D.E. 

0.0. PREP. 
PROJECT 10 MWe SOLAR PILOT PLANTIJOBNo. 

1.0. PREP. 

• - _, - - - - - - - - - - - ---

, .. 

• ..... -



- - - .. - - -

... 
s 

• 
LINE H10.3 .;l-FW·ZZIJ•l,ffJX IREF.40M200Sl31931& DWG.-94•,@, 

MATERIAL LIST 

ITEII DESCRIPTION IIAT"L. I REQ'N. 

Slearns-Bor:er 

C21700 i~i 2, '80 

SR No [: f. · ! F,/, ,_o k' <.J I 
REVISIONS 

.. - - - - - .. - - .. -• 
~ 

2 L&. N.O.L. 

(

4", 314".311" 

CONT ON DWG 4" FW·228·MBX 
I TYP. A~ I$ PLACES . ~~ 0 

V-FW-228·2 I - ··///•_. -~~~• -Jt_ 
6n e 5HT I OF 2. 

/ 1° 
-i 

I 

(RPWQV~''\"i ; _c,; \;~ · 
" I ✓" ~ I ,~- . 

~

Ii: . / :,,~ ... - - - ' I ' ' <.::. 3'· ,, y . I ,,,, .. I 3'~ 3112-"~: I ,-...--<lo.A-"" T)P 5C.H 160 X 80 
.i _,_.. -- ,e PLAC<S WO.L. «~.. . / l 3" " t.EL; , .. e~1¾· '-.._/ .,yz SCH BO WOL3 -,,-c,,,._ 

SHOP WELDING 

4"• 3" RE.D 
TYP 2 PLACt5 

THiS 150. INC.LVDE.S LINE.5 
3''FW·228· M8X j 4" FW-226 • MBX 

1i!!!J!!•lcopr 
HNYQ. COI.NADO 

oes,CJN r.o.s.1 2000 ..., • 440 °F 

sPEc.111AT'L. Me.x/cL 1soo- CAeeoN ST 
N.O.E. 

O.D. PR£P. P,11,,H.T, 

• 

CUSTOMER MD / 5 R/R PROJECTIO MWe SOLAR PILOT PLAf~T IJOSNo. 
1.D. PR£P. 

-



-

-2 

lttM DESCRIPTION 

LOOSE. MAT'L. 

NONE 

Stearns-Ro. 

C?17DC 

st No. EC./ 

CUSTOMER MD/ SR /R 

• ---- -

P5V ZOZI -

w 

~~_/'--;;-/ 
~'-~ ,M_ 

W,P. Et..._:371'-t." 

2½"~1½" 
RED, .. I. JI.. -~ ti 

-· Ii.I - > 

0. ~-v· 
.Y. yy • ...-. EL ..... .z- .~ 

. 
~1-"' ... 
0\ it 

I UJ 
0\ > 

.., 
s. 

II-.-------:::--+ 
' ~,~ 
NQ 

,· ... 
NIU 

DE.TAIL A ~Ill 

t:t,•/<' 
~-e::-"''"' -ij<.., 

MAT'L ~ CARB. STL. 

'§:I . 

~ r • ..,____ ijj 

•!!!!!!·!~• .. 
POINT DINYI• , COI..CNIADO 

REVISIONS A. s;<.-..- '9'c.Q._ ->\Iii,-~ SHOP WELDING DESIGN E.0.5. j 2000 PSI e 440 °F 

sPEc.,MAT'L. Me,x/C.l. 1sco CARe.otJ ~ 

PROJECT 10 MWe SOLAR. PILOT PLANT IJOB No. 

• - - .. - - -

N.D.E. 

D.D. PREP. 

1.0. PREP. 

-

P.W.H.T. 

- -

APPR 
LI~_-.~ REV. 

z.1/z''.Fw- 231- M6X ,G
SHEET I DF I /.::!j. 

• -·- - - -



-

.... 
0 ..... 

- - .. • 
ITEM DESCRIPTION 

LOOSE MAT'L 

NONE. 

-

IIAT'L. 

Stearns-li"f.,, -

C217QO 

f'I I f~• SRNo~ 

CUSTOMER MD / SR / R 

jJ;, 2 31'6:· 

C3Cf 

- -
,,,--- W.P, E:L. 

I 310'-c;" 

~ 
'::!I. Ill ,-

0'\ ~ _, .,. 

" 

REV,SIONS fu Q.'-" V't..'\._ 

- - - - -• - - - - -- -
-;:-- PSV20'2'2. 

W.P. EL. 
371 '-{.." 

W.P. EL. 

I" ,~ n -
~ 

1 :- u , -~ if l \l ;!! • ~~I~ NQ 

'----LJ~ 
• f II. 

NW 

~,,, 
.--✓ r- ···~ ........... .$) ro . 

370'-4 '/-!.' 
&.. 

DETAIL A ~~ 
MAT'L - CARS, STL, 

..,: 
,• l °' 0 UJ 
N :;, 

,,J.~' 0·--

5 ,. 

' '" v,1_.f· :~,ve: 
, ! ~ 336 

( .' 9-',;~__:_-~~ 

"";• ~ 0 N w..o.e_L__.:!'L·,:? 
l>- " /5:. / JJB'- ':'r'z .. 

• 

• .,..~c' ,.9,A _,..,/_,I¥· 

INTERFACE] _:;; - :c--j .----------.-~.-•• -!-!!i-To-~-.. -!-.og-.--r----------1 
PO INT - _I DINYH, COLOOADO 

,- .... ~-~~ SHOP Wl,LOING ou,GN E.D.S. 2000 PS, , ~o o• 

N,O.E. LINE No. 

0.[ ___ I, PREP. P.W.H.T. 
PROJECT 10 MWe SOLAR PILOT PLANT JOB No. 

I.D. PAEP. 

2½.'~rw- Z.?2 -MB" 

SHEET I OF I 

-



-

.... 
2 

LINE No, Z 1/z':FW-233· 

ITEM DESCRIPTION 

LOOSE. MAT'L 

SPLIT RING (SEE 

DE.TAIL A) 

MAT"L. 

CA~B. 
STL 

lt•anu-.. ger 
I· .Di 16 

CUSTOMER MO / SI< /"ii. 

• - - - -

REVISIONS 

. W.P. EL. 370'-4 1"·" 

W.P. EL. 370'-9" 

PARALLEL TO 
AXIS -x· 

SHOP WELDING 

PROJECT 10 MWe SOLAR PILOT PLANT JOB No. 

• - - - - - -

DEIIBN !EPS 
SPee. / IIIA T'L. 

N.D.E, 

O.D.-P. 

l,D. .. P, 

~,~ 
Nt:l 

•I I&. 

.DETAIL A ~~ 

MAT'L~ CA~6. STL. 

1i!!!!!•,coger 
HNYIR, COLORADO 

f'a::,.e,. PSI • ef;fC> OF 

?f.._~· __ i!.:. __ ,.::o.:.-- .. ~r __ ~:..,,, :.·7 

P.W.H,T. 

LINE No.-~---AEY. 

z.¼_•-FW- Z.~3-Ml5)(. /\ 
-ET I OF I L9j. 

• - - - -·- - - -



- -· - - - -• 
" REF.40M2005131927 A 

LINE ND.2!12 FW-Z:!4·MBX DWG.-928,d. -~H .i. 

MATERIAL LIST 

ITEM DESCfHPTION IIAT"L. I REQ'N. 

-51 

&lea.rns-£1.o-',' . 

C2170D 
.. ,.JU~ t ., . .,_, 

5R Ne [.(, · / f,., Ncj ~ '-/<-/ 

- - - -• - - - - -

~ ~~1'k7 ~ 
~ ._;~-

~'!· 
lb.. ~#7

:-.,~0,✓-

w.9. ~\..- ~,o-":);:- ./7 

-

~ 'i--
11,, -~ . '!ff,-,,/ 

'. t ~ .. < rC0NT. ON DW<:,. 4"FW-.?28·MBX 
\ ~<-s, SHT. I OF 2 

6'..,. 
. 'f' 
-9--,.. . 

•co 

IO 
"-.\....-4", 21/i' AED. W.O.L. 

(SCH 1€.0 • 80) 

~ 
Sl--'~Llvp L . -E:.L_ 365:,,, 

3
'-2½" t, 

z> ,a~• LR CCL ~:__j ~~ 
* LtAvt ADDITIONAL ~.'or PIPf: f'OR f-11::LD m 

•i!!!!!-f..-1' 
HNVH. COI.OltADO 

- -• 

REVISICNS fu ~~""- ~-IE.~ 1'..,. ~-it..f:i.c SHOP WELOlNG DESIONE.Q.$. 2000PII e 440 •F !ORA-,tT,1' 611¢,i;,:_, 

N.C __ _ 

CUSTOMER MD/ s R/ R 1PROJECT 10 MWe SOLAR PILOT PLANT IJOB No. 

~~NECKED~~ 
CAfB?N •T£1" Ari-¢'.C-.,:v. 8X/c11soo LINENo .• _BXA, _.,.,.LM m'nn,.-" = 

,_. SHEET I OF I D.D. PREP. 

1.0. PIIEP. 1P.W.H.T. 

-



-

.... 
~ 

LINE No.2 l/2,,FW-235·MBX REF.4011!2005131927&1 
DWG.-928& 944&, 

MATERIAL LIST 

ITEM DESCRIPTION IIAT"L. I REQ• ... 

-·, 

S:carns-10,.,. · · 
C217 0 0 ·:,·_ 'J '[J 

a No..£0.._," ~ 6 4 

CONT 

REVISIONS 

~ 2~1// ~ 
·.-~t,}f7------< 

h--, ,t ~-~I>-\ 
• I 9" 
. ~ ,S,WP.EL.:,70 -

,,UI .,-!ft V \ 

~ 13/ 
'p4 

' ~- 'f' 
'' 

,.,., 
~---, 

~"'1 
I 

I ,, D WOL. \.....+"• 2. 12 RE · 
0

· ' r (5cH 160, s i 

I~ {J i""o 
~ 

~ 

~ 
Q, 

·~ 

-b ¾5'·')'. G. 4' FW-220-MBX . ~ o>. W .• EL ,.,-.~ ON DW 2 \ / 

SHT I OF \--~. / 

\6'... I \,' 
/ \ '+-

/ 
\J I~'°" '••(: I • ('(j i 

· -~~ ,, E>.s-, I 
2 

'/ " ,., L.R. Ell ·• I ~'" 
< 'I -o~a,.._( 

• OF PIPE FOR fltLD F-IT * LEAVE: ADDITIONAL 3 

l\!!,~!•!0oger 
OINVH, COLCNl:ADO 

SHOP WELDING oes10..'E.,D.S,r2060 PSI • 440 •• J011~,, ~--
sPec.,MAT'L. Mex 1cL I":>.:>.:>·CARr:-.:.-J ,;,1;_ ~::Ke 
N.0.E;. , LINE No. -r REV. 

CUSTOMER MD/SR,/R IPROJECTIO M ✓,e SOLAR PILOT PLANTIJOBNo. 
0.0. PREP. 

1.0. PREP. 1P.W.H.T. 2\:2.FW·2?5·M6X ,S.. 
SHEET I OF f ~ 

• • • -; - - - - - - - - - - - - --- - - -



-

~ 

- - - - - - - - - - - - - - - - -• 
'
1 

REF.40M200Sl919272:, 
LINE No.2 V2 FW-236-MBY DWG.-9288 944~ 

MATERIAL LIST 

ITEM DESCRIPTION MAT'L. I AEO'N, 

Jt,, 

Stearns-Rei:t·c;.· 

C217Cc' J; 23 '[:" 

!.P N<..£.J;._j_f,i,, N,. J C 'i 2.. 
REVISIONS ~~e(. Y~~ ~ ~·\Cc,. e,c::i 

• 

0 

~ x71/z.' ~ 
~ I!::,. ' - • 

""· "'· "''-· ~,c:,-"!> ( , -:..P~~"--WP EL 310
1
-8 !5/e, 

'· 1o/ ' , .. 
;vf~ 

'·, 
, 

'>\., , 

~,, 
0
6)1 ~-

'6~" f 
~'> 

4'•21/z''.,_,. I 

(SCH 160 •aq..-RED.Vii.CL , hE.L~G:>~ 1
- 7 7

/e:," 

Jo - ' 

~1 ~9;,~--~~e~:;f} D¥~'"'· ~ ~ Skl I OF 2 '7 1~ 

'..i-1 ~ ~J· 2 V2" 40° LR ELL. ~'< 

/

/~.V0"v,, 

~

/\,\i-
i ,/ 

l 
I 

(,, * LEAVE ADDITIONAL 51 OF- PlPf FOR FIHD HT 

S!!!!!!•!c•r 
DENYH, COLOIIAl>O 

SHOP WELDING oEs,GN E.Ds. ,oOb PS• • ..;40 oF 

• 

spec. , ..... L. '-'c'- .-c!.. 1500 -cA1<e.:·; __ -:,T_u_F.;;:=~~~ri-~!:.:&:~ 
N.O.E. l/-," -~•~ ... N~-- -•~~-p AEV. 

- 0.0.PREP. P.W.H,T. 2L~;/v-.::;:o:;.,,i •. ),,6.. 
CUSTOMER MD/SR/ R PROJECT 10 MWe SOL AP PILOT PLANT JOB No. 1.0. PREP. SHEET I OF I m 

-



-

ITEM 

-~ 

DESCRIPTION 

LOOSE MAT'L 

NONE 

.... T'L. I AEQ'N. 

lo\'.~ 

,. 
569,\5}6, 

£.k' , 
,f{,f.r', 
y 

~~ 
CTq 

--J 

, 1
1Li 

51,, . 
fk'1, 

-,J·e: , , 

t·e· 

,
1/i 

k : I 
11 ,, 
r-

/ 

Y,(i 
.M-" ,, .. •:::~,~~;\ i io 

REVISIONS SHOP WELDING 

.. ..,..1.!..J_.,..~~ 
CUSTOMER MD/ s12./R PROJECT 10 MWe SOLAR PiLOT PLANT JOB No. 

• • - - - - - - - .. - -

DESIGN U).5 

SPEC./ UAT'L. 

,,o.';j,
,slt r 

k'' 
,/pf',, 

i/i , I • .,_,"-, 

.Jf..·e· 

~>~ 
{ -d,· 

,,,_.,o_· 
,i.·1 , 

1 ✓-4"-ST-202-QEX ,,,.:r A5ME 

<'---COl'JT'D ON 
4"-5T-ZOZ-QEX 
.$HT, Z 

l\!!!J!!•!c•r 
DENYH, CDLOIADO 

PSI t li'.:'\C) OF 

Cc S::V · /JLD'(' S"l. 
N.O.E. LINE No. ,~~REV. 

0.0. Pl<EP. P.W.H.T. M 
1.0. PREP. 

• - - - --- - - -



- - - - - - - -

... 
s 

• 
LINENo. 4''-ST-2.02-GIEX 

REF.40M200513/9 30 &,1401.1200Si31932 £ 
DWG.ltOM2005131931 &, 40M200Jl3J933 & 

ITEM 

MATERIAL LIS"T 

DESCRIPTION 

LOOSE MAT'L 

NONE 

MAT'L. I AEO'N. 

lt•&n1••~ot= ~ 
I C21700•1 '», lJ '80 

• No.ilLri. 

.IN.~ t 
. ~- .)i 

.. I. e 1 •. 

)( 
l>i 

~~ ~Ill) 
('l <I' 
.< 
~ 
' '-t 

)( 

~ 

'° "I 0 V) 

rJ 1 
'( 

t;; 

'.r 

REVISIONS 

. ,., 

It 

~ ,, 
I!;) 

- - - - - - - - - -• • 
rv.,., .. 

. < l 
-~ ' .. J~,, 

·s '_Q,, 

1;,:. 
ft,,Q . 

I ~ C.ONT' 0 ON 
.--- ~"-ST- 202.-0.EX 
I SHT I 

··* LtAVt 31 Ot Pl Pt P>f:YOND JOINT 
4"1< 1 • WOL SCH. Xl<S 

RECE.IVE.R 
FLASH TANK 
(RF)~ REF 

SHOP WELDING 

Ot Ttt tOR Hc:t.D HT. 

THJS ISO. INCLUDES t...lNES 
4"- ST-20"2.-QEX (ASME) 
4"- sr-203-KEX (ANSI) 

S\!!!!!·!~r 
HNVIR. COLORADO 

OESION £D5 / 1715 PSI I 1010 °F 

SPEC./IIAT'L. OcJ.../ CL'Z!::00-AUDI( STL 
N.O.E. 

0,0. ""EP. P.W.H,T. 

•~I> 

CUSTOMER MD / SR /R PROJECT 10 MWe SOLAR PILOT PLANT IJOBNo. 
I.D, PREP. -ET 2. OF 2. 

-



-

--C) 

rEF.40Mpx)S13~0 l.lNEND. 3•.co-2.01-QEXDWG.~32@:..-,4z •943, 

ITEM 

MATERIAL. l.lST 

DESCRIPTION 

LOOSE MAT'L 

NONE 

MAT"L. I REQ'N. 

Stearns•Rrgc.· 
C21700 JU\ 111'80 

SIi , f_ G , .!_1.i. 

CUSTOMER MD I SR /R 

• 

,..., 
>
.9 

-~ 

REVISIONS SHOP WELDING 

PROJECT 10 MWe SDLAI? PILOT PLAIIIT IJDBNo. 

• - - - - - - - - - -

354'· t.. 3/u, • 

8\!!c~..f.•!oger 
HNVU, COI.Ol:ADD 

"""•!'-c. 
_..,.·/:. 

~--e,,.,, 
-rev. 

.,. 

,- · · .... · r ········ ,- -~~. ~~- ~n--- 6 

• - - - --- - - -



- - - - -

.... .... ..... 

• 
ITEM 

MATERIAL LIST 

DESCRIPTION I MAT'L 

LOOSE. MAT'L 

NOI\JE 

~· 
• lleuns-Bp :;:er 

-

REO'N. 

C 2 1 7 0 0 1 J\li, l 11 'BCJ 

- , I .L .-- ' 01 a bo~r .. 'T"~ 

eu&TOMER MD/ sR /R 

- - -

t ',> \t-~ ...... -
~!co "- ' 

·20,.0Ex ~l~~ ~ 
~ -lb. Lti OL 4l 

~,~l ~Vt 3 ~ 
DrTAIL A :tLD ~~tvo.,!) 1tLD • ~1 F(), 

•11. "· 

~11 

i 

~ ,1 ;,//,,) 

/" 

REVISIONS '-'t-1..C,."c 't"""-' (c(..A\\c,1,,,.1 -:,t,t.{e,.;,; 
i;>,.. t "lt~1 P'"".:.•"' ""1 '!lol. 1"'; 

- .. • 

SHOP WELDING 

PROJECT 10 MWe $OLAR PILOT PLANT !JOB No. 

- -

-0-
1 

DESIGN=-=-.:- l]_ 

SPEC. /MAT'L. QE.Y 

N.D.E. 

0.0. PREP. 

1.D. PREP. 

- - - - - -• 
.,..,, -~.,..., ... 

:333 ~(., ¼ '.' 

AOV· 2901 

{RAWDVl 

.3 "" I " SWAC..E. 

•i!!~!·!.oger 
DENVH, COLOIADO 



-

--N 

LINENo. 3"-C0·203·M8X ,~~:40M2005/31935 £ 

ITEM 

MATERIAL LIST 

DESCRIPTION 

LOOSE MAT'L 

NONE 

CUSTOMER MD /SI<:/ R 

• 

MAT'L. REO-N, 

». u ·eu 
0.?O 

-o .. 

REVISIONS 

. 
~ 
(:) 

~ 

\ 
"' ~ -l, l~ 

........ 
ir.5""'"0 

SHOP WELDING 

PROJECT 10 M We SOLAR Pl LOT PL.ANT IJOB No. 

• - - - - - - - - - -

~ 

DESIGN E, D. S. 
~/MAT"L, 

N.D.E. 

~-
1.D. PREP. 

- -

,. 

3",c 1½" lii:E.D 

* LtAVt 31 Of- PIPt &tvOND INm-
f-ACE- tl mlo' fOI\ Nt'LD f-lT. 

l\!!!!!•!9r 
HNVI•, COLDl:ADO 

:t~ 
LINE No. 

1 
REV. I , 

"·C0-,02-MPX A __ .. 
SHEET I OF / l~ 

• - --- .. - -



- - - - - -

--.... 

• 
REF.40MZ005131-,2~ o\ 

LINE No, ::?,"-C0-222·QEX DWG.4-0MZ0051~"4'Z o\ 

ITEM 

W.TERIAL LIST 

DESCRIPTION 

LOOSE MAT'l 

NOIJE 

MAT'L. 

11..,.,~._~e?' 

REQ'N. 

- - - - -• 
3~z" DIA 

3"-CO·-Z.ZZ-QEX 

/ 

¢;_El. 3l.3'-"} 1/z." __ ·--

(NOMINAL) 

,-
\ 

"-.l. 
! 

~~I 1 ~~ 1/z" ~.5. PLATE/I 
_I__! -- ·::7 

Lt-_- ·. ·::_r· 
·' . I 
-~ : _j::_.)"z" CONT'D ON I ~.f,030, .3"-CO-ZOl·QE)( 4 - -! S~T J 

:: VIEW A-A --,~~Y·,:, TYP-4-PLCS 

L J~11 C21700 ,M, I • I 'i' :· REVISIONS SHOP WELDING -~,.. 
CUSTCMER MD/ SR/g PROJECT 10 MWe SOLAR PILDT PLANT IJOB No. 

- - - - - .. - -• 
~ 

-------i 

I 

RN)( 

~ 

EL ~63~9l' 

.__ __ z ''.. CO- -Z.20-l<'NX 

•!!e!•!oger 
DENYH, COLOUJ)O 

DESIGNi,C.S. 

N.D.E. 

O.D. PREP. 

I.D. PREP. 



-

... ... ,,,., 

LINE NO. 4~VT-201-KtX A, 

MATERIAL LIST 

ITEM DESCR~ PT ION MAT"L. I AEO'N. 

llearns•1oger 
!.lrii•• C217Q0 Ji.if. 3q '80 

llt No..£i;.L.Ne 

CUSTOMER MD, SR, ii 

• 

"" ~ 
~ 

REVISIONS I:..,~~ ...... ~'- G..,. ~-\t.;,.'t::,-:-

PROJECT 10M\'le SOLAR PILOT PLANT 

- - - - --- - -

----. z~ -"I' I 1' ,- h I ' ' "" 
4

!~l ~ ~~ (~hi "4" '. ~ ""-'\ • ;I~ lo" / i½.' ·,o,~ . ""- t 'ii-' '. j 
--,-

' r---1o. l; ~ ' ) . 4\\i. 4t~ · (u1 { ~tf,) r4- · 1 l"' ~1ef--

°'l¾ J Iii lQ . - - - ~ -•~_j/ l. llc, ,. 

. 
Q 

6oi~~ ~l 
CS) 

INCLUDtD ON TI-IIS lSOME:TRIC: 
4!Vl.1-KtX! 4!VT-1-l(.t-!') 

D1':TAIL{I) 
"AM6tl\ L1lG 

1\1l.!!!!•!c.-r 

SHOP WELDING DESIGN [f':-L -.1>0:l 

JOB No. 

• 

SPEC. I MAT'L. Ku 
N.D.E. 

O.D. PREP. 

I.D. PREP. 

P.W.H.T. 

SHEET 1 DF 1 

• - - - - - --- .. - -



- - - - - - - - -• - - - - - - - - -

.... .... 
V, 

• 
,, REF.40M20051':!l9e7,!a; -934&!-937&;-938£ 

LINE No. 3 VT-208-QEX OWG.-926A·-929&.;-930~·-931&.;-932~;-933£ 

MATERIAL LIST 

ITEM OESCAIPTION WAT'L REO'N . ~ 

l"·SCH 80 
PIPE ( Q EX)--.....--.._ 

. ., ~.,,._ 

Steams-Bc-t ::r 

C21700 JU, I/. 

sa No-'LL._,.. ~ 

CUSTOIIER MD/SR/R 

REVISIONS 

r-'1:-
• I 

3"- SCH JG,0 

WELD CAP 

¢1· 

~I 
N~--

__ WP-£.\..· 31..S 
1
·-, ~/e," 

~--
~ ... 

W.P. 
gd1N VER~~ 

'.,_1;,1-· 
~5-,:;, 

£.L-3 

~i 

~L--
SHOP WELDING 

y,,~~ 

I I/ 
,;,,.:i,9~~ 

., v-J,P. t.1..- -...:--t 
________ • CcoNT. ON SHT. 2 OF 2 

DESION E:.D. $. 
SPEC. / MA T"L. ~_.! 

N.D.E. 

•~,.!!!!·!.•r 
DENVH. COLOl!ADD 

PROJECT 10 MWe SOLAR PILOT PLANT(JDBNo. 
O.[). PREP. 

1.0. PREP. 

• -



-

.... .... 
°' 

,, REF.40M2005131937&.·-928£ ;-929,t.;-930& I 
uNENo.3 v, -~oB-QEX owo.-931&.;-ss2.e.;-s~3A-;-e34£-;-sa7.!l;;-s38~ 

ITEM 

MATERIAL LIST 

DESCRIPTION MAT•-L. AEQ"N. 

";;~;~,:·,, ~J 

-~~4..£:U 
REVISIONS 

CONT. ON SHT, I 

-

'II ,, 
IIJ 
t\J 

'EfN 
OF_2) /2 '3Ar9'-G' 

7" ~wp.£.1...-

'----+- ,' 

· 7' o" 
-~---------- w.P- E.l.- 32 -

, __-w.P. ll-- 3'2&
1

- 7'' 

;;:--.__ !'B~Q~----

~ t 
•t!!!!!·!coger 

DENVER, COLOIIADD 

SHOP WELDING DESIGN ~ ~-,:. / .;...: .; PSI • ,_-,,~ OF IDRAWN / ... A.n. 
SPEC. /UAT"L. ~..,::._;~~ 50C•-~.:_1_c,, ~- ~7:,_ 
N.O.E. REV. 

CUSTOMER MD/ SR/R PROJECT 10 MWe SOLAR PiLOT PLANT JOB No. o.D.PREP. /\ 
I.D. PRE~. ,._ _______ ___.SHEET 2. OF 2 ~ 

• • • - - - - - - - - - - - - - --- - - -
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LINE No. 61! MS-201-QE:-X REF. 

DWG. 4CM20C5l?i1927 &.; 4CM200:il!i1957 &. 

.... ..... ..... 

ITEM 

CUSTOMER 

MATERIAL LIST 

DESCRIPTION M.AT'L. 

1leal'IU•IIOgilr 

.Jt11" Pl7Q:J .-JN 

SI No£ 1
: tl~c~ 

MD,611,,ii 

AEQ'N. 

o ·ea 
REVISIONS 2::.. ~~~,,, ,.. P ,-,'4..._,.,.,. ~,_ .. 

~::::· .:.:~ ~~~,... .. -

.. .,.. .... .,. 
-1/ 

~-\<,.-'b<::t. 

PROJECT iO M We '2iOLAR Pl LOT PLANT 

- - - - - - - - -• • 
~ n 

SHOP WELDING 

JOB No. 

/' 

I I 
I 

({{ef.l 

f
n~~r-2t4f i9l 
i (e~ C, • 

~: . 
:/ ALL C!.~:"1~ ;,,,c -,N P, iS'.lS. 

A~!:' F"A8R.ICAT:O'\I DIMEN!;-iO/\.::. 

Z) nv _QCAT .);'-,.c 1 .'-J ; ,sos. 
ARi: TE.NTATl ✓E Pi:NDIN(:, 
TOWNSEND ~ 80TT:>MS AFl-".:J,A 

•~!~!·!•r 
Dl!NYH, COLOl:ADO 

DESIClN t-.D.:I. 1775 PSI , 1C10 OF 

seec. 1 MAT'L. QtX / CL '25CO-ALLOV STL 
N.D.E. 

0.0. PREP. IP.W.H.T. 

I.D. PREP. 

APPRrz: Mai. CCtTJl"GZ«'d 
I/ LI E No. REV. 

ti- MS-2Q1cQE:X f, 
SHEET 1 OF 4 ~ 

-



-

LINE No. 01!Ms-201-o.tx ~!~: 401,1200515191?~ &, ..:0M~oo:it~1957 & 

MATERIAL LIST 

ITEM DESCRIPTION I MAT'L. REO"N. 
~ ~ ,, 

=- .... ~!> 

.... --s-'? ~..... ~~ - ~~~~ 

--00 

,Lot ~~·-/\ 
6 .. $,~~--s,~ -
~ "' '"""""'O ~ ¢: 

?. 

1 ~;, 

o'!Ms m:-r-> 

,.;;:/-:. 
Sieams-Boger 

lJ!ltin,. C21'00 

":P~;v 

~~~:<>' i),' 

StCTION@ 
INCLUDED ON nus ISOMETRIC: 
4'!MS-Wi;i-P,NX, f.!MS-2C:>-QtX, 4!M~-'206-P.NX, 6~MS-Wf>-QtX, 
4!MS-217-RNX, 6~MS-217-Qf:X, 4!MS·220-RNX, 6~MS-2ZO-Qtx 

•~!!!!!'.-!c~•r 
:;II No_-_._ .. _,_F,la No 

CUSTOUER MD, SP. J R 

• - - - -

REVISION& lb. C.1,.;t,_~";,. C:'-a.C'.'- "E,.._, ~-\i..o-4=-<:l 

c..~c::.o w" liil.., -=,-lt..-ld.:> 

PROJECT lOMWe SOLAR PILOT PLANT 

- - - -

SHOP WELDING 

JOB No. 

• - -

DIMVH, COI.OIIADO 

DESION t.D.S. 1176 PSI , 1010 °F 0 
SPEC. 1 MAT"L. Qf:~ CL 2500-ALL_O_Y STL 
N.D.E. 

0.0. PREP. P.W.H.T. 

1.0. PREP. 

• - - - - - - - -



- - - - - - - - -• 
LINE No. 61!MS-~01-QtB ;~~ 40M200513192&&, ~OM'2CO~B19~l&. 

MATERIAL LIST 

ITEM DESCRIPTION MAT'L. 

--'° 

Stearns-Rogcr 

11!1 C21700 JUI, t 1 ·e:! 
r r,1~ No ""'ir:~ 

CUST~R MD, $R / i 

RE:O'N. 

~ 

~-

, .... / _,,,,___....__ 
i.:C\"" 

"!" 
'• 

~':'<· 

,,.,., 
~ .... 

~"<' 
..,.~<>:;~ 

REVISIONS 

"-' 

b,. c.-.... · .. ~e. c...-....c..c w.~, 
'I;:,, 
le-.... 

~ -\~. 't ~ 
,-,-- t-.' 

PROJECT 10MWe SOLAR PILOT PLAtH 

- - - - -• 
~,_.;'a-~~ J~ 
~ ,,, --

~""!--· 
/ ~ 

/ 

'!<,,:"""' 
~~ 

~~ 

'~"'· 
/~?.':.~/ 

<t:--1-;,.'0.:/ 

,?/ -----~ 
q,..•--:, 

.... ~'<..->.; 

/"' 
~") 

~~ ........ ~ 
/'<:, 

--~ ,._~..... .._<:;:>~· 
<:>.:-c ...... ~ i: -,,#,-~ ~$-~~ 

// 
lNCLUDtD ON TIH5 lSOMtTRfC: 

- -

4~MS-211-RNX, l>~MS-'211-0tx, 4~MS-214-RNX, b~MS-214-QU 

.,!!!!!·!c~•r 
Pf HYER. COLCHt.&00 

SHOP WELDING 
DESIGN t.D.S. - Hfo PSI • ,ow ••O 
SPEC./MAT'L Uf:X] C.L'2:i0C-ALLC, 51L 
N.0.E. 

0.0. PREP. P.W.H.T. 
JOB No. 

1.0. PREP. 

- - -• 

.,,._ 



LINE No. b~MS-201-QtK 

MATERIAL LIST 

ITEM DESCRIPTION IMT"L. 

-~ 

Slearns-llo&pz 
I" • .,,. C2 1700 Jlli ~c, "BG 

SR Nc-~F",le Ne. 

CU8TOMER MD/ SR{Pi 

• - - - - -

AEQ'N. 

REVISla-1S 

OtTAI L (.J;\ 
J.IANGEP, LIJ& 

~ 
:is.. 

~ 
i ,, 
'o;;, 

'It 
'<-,"1:1 
,<:::::: 

~ 

6' 

~r--, 2;11 hJLL R 

l __ rrt1~1ll 
1 H ~ l\ 1 =r, I 

1fi~2 I J i'_U 1ei\ ,,u 1Jj ~ 

~~ ~ • ...// L ~~ 1 PLATt _/ Jli ~ BTM A-5t,l ffi ,t;;-; 
/ ~

1122 cu DtTAILWjf:Y 
!' I -,- -1 • l'.tf--~• n, 
,.,, ,-r-...__,, nl 

1lt TYP 

~1'~- ...... -.s>~· ~ ... ~ ~ ~ ..,,.... <$-~ ~ .... 
~ ~# :s:: ~ "O~ 
,-i: ,~ ~<:§:> ~ " ,,---y~-.:-s,>' 

~· / 
fo 

1 

b PLC!i >--4v--' 
i 4 

b PL~~ 
4 ~ t"--

tl";--. ~/ "---311!'--.. ✓, I ~-~~ "'.o 
oJ•Qli X ~":, 4-><. = 

~

~N_ ~~ l~LUOtD ON TI-IIS HICM:TP.IC: 
0:/41: l !"' •'-t=-,,,,.-<'--~---J: (l-M5-£-Qf:!) 

~'iS'-.,p_ 
~~6" ,~ 

** b'~ l1
~4;

11
LG N.C.P. * 211 w.o.L. 

•~!!~!-,c~•r 
./ -----: . ~ 

DENVER, COLORADO 

SHOP WELDING DESIGN t.D.5. 1775 PSI • 101(' °F ::-; 

SPEC./ MAT'L. _Q_tX. / GC-'2::,(:0 · ALLO\ ST L 
N.O.E. 

P.-.H.T. 
PROJECT 10 M~e SOLA!\ PILOT PLAWT JOB No. 

0.0. PREP. 

1.0. PREP. SHEET 4 OF 4 

• • - - - - - - - - - - - - - -
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SPECIAL INSTRUCTIONS 

C-21700 
S-R E2 

An asterisk has been placea in the right hand margins to denote changes to 
this "For Bid" Specification. The subjett changes were made to conform this 
document to awaraee's proposal and subsequent upaating and/or negotiations. 

All further changes to this "For Purchase" document shall be made by the 
issuance of a numberea revisea copy. 

-1-

125 
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SPECIFICATION 
FOR 

PRIMARY PM SUPPORTS 

C-21700 
S-R E2 

A. The scope of the work hereunder shall consist of furnishing, 
preassembling and aelivering Primary Pipe Supports for the piping 
systems as specified herein. 

B. The data as specified herein and as specified on the supplements is 
descriptive of the Engineer's design intent but does not enumerate 
all details of accessories and appurtenances. Such details ana 
descriptive data shall be provided by the Seller for approval by the 
Engineer. 

C. The fngineer is furnishing Pipe Hanger Schedules and Pipe Support 
Design Drawings to the Seller in this Specification. 

D. Unloading. storage, 1nstallation, field inspection and field testing 
will be performed by others. 

2. SUPPLEMENTS 

The following Stearns-Roger Incorporated supplements are included with and 
form a part of this Specification: 

A. Volume I, P60-l, Primary Pipe Support Design Drawings 138 pages, and 
Pipe Hanger Scheaules 10 pages, Rev. 3, dated July 2, 1980. 

8. Specification No. FJS0.50, Documentation, dated 11/3/76, 7 pages. 

C. Engineering Standard No. FJ60.60, Documentation Requirements, dated 
10/22/79, 1 page. 

D. Engineering Standard No. EJ14.37.l, Welding Symbols, dated 5/5/78, 1 
page. 

3. CODES, STANDARDS AND REGULATIONS 

Pipe supports shall be in accordance with the following Codes, Standards 
and Regu1ations: 

A. Pipe supports ana accessories specified herein shall, as a minimum, 
meet the requirements of Paragraphs 120 ana 121 of ANSI Standard Coae 
for Pressure Piping, ANSI B31.1-1977 Edition with Adaenda through 
Winter 1978, hereinafter referred to as the "Code." 

8. The material, aesign and fabr1cation criteria to be usea in the 
manufacture of the pipe support assemblies and components shall be in 
accordance with MSS-SP-58-1975 Edition, "Pipe Hangers and Supports." 

DS-l 
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C-21700 
S-R E2 

C. Welding symbols shall be in accordance with Stearns-Roger Engineering 
Standara EJ14.37.l. 

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

E. In aadition to the Codes, Standards ana Regulations specifiea above 
and elsewhere in this Specification, work shall comply with Federal, 
State and Municipal Laws in effect at the time the Purchase Order is 
signed. If there is a conflict between any of the requirenents of 
this Specification and the requirements of the Williams-Steiger 
Occupational Safety and Health Act of 1970, Part 1910, "Occupational 
Safety and Health Stanaards, 11 as amended and/or any other applicable 
statute, ordinance or code, then the requirement which is the 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. 

4. ENVIRONMENTAL CONDITIONS 

The design of the Primary Pipe Supports shall incorporate all features 
necessary for satisfactory operation under the following environmental 
conditions: 

A. Altitude of plant above sea level: 1950 feet. 

B. Barometric pressure: 13.72 psia. 

C. Operational ambient temperature range: 16 F to 113 F. 

0. Survival temperature range: 9 F to 117 F. 

E. Shelter type: The pipe supports will be used outaoors unless 
otherwise specified on the drawings. 

F. Seismic Loads: The piping to be supporteo by assemblies furnished in 
accordance with this Specification shall be subjected to loads 
resulting from response to a horizontal ground acceleration of .25 g 
simultaneously with normal operating loaas. 

5. WORK TO BE PERFORMED ANO ITEMS TO BE FURNISHED BY SELLER 

A. The Seller shall furnish and deliver to the jobsite complete pipe 
support and restraint assemblies including guides, anchors, and 
vibration control assemblies. 

B. The Seller shall furnish the supplemental structural steel as 
required in accordance with the design details bundled ana tagged for 
easy identification and installation. 

DS-2 
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.cC. The work shall include the furnishing of all documentation 
requirements as detailed in Paragraph DOCUMENTATION. 

C-21700 
S-R E2 

D. Shop prime painting of all pipe support assemblies as specified 
herein. 

6. WORK OR ITEMS TO BE FURNISHED BY OTHERS 

l. 

A. Unloading, installation, field inspection and field testing. 

B. Design and furnish shop welded attachments for piping. 

C. Field painting. 

D. P1ping analysis. 

E. Pipe Support Design Drawings. 

F. i-tanger assemblies as noted "by others" in the Pipe Hanger Schedules. 

ENGINEER'S ORAWlNGS 

A. The hanger schedules show the hanger size, movement and loads for all 
hangers that are not shown on a detail drawing. These were for bid 
purposes only. Detail arawings supplied after award of contract, 
supersede all hanger schedules. 

8. The Engineer's arawings show the structural steel available for 
supporting the hangers, and the support arrangement and size. 

C. ITT Grinnell figure numbers have been usea on all detail drawings ana 
hanger details. This is for identification only and is not intended 
to exclude acc~ptable equiva1ent components of the vendor. After 
award the Seller is responsible for revising to his nomenclature. 

8. DEF IN IT IONS 

A. Pipe Supports. 

B. Assembly ..••.... 

as used herein shall mean all types of 
hangers,supports, guides, anchors, or 
restraints incluaing seismic restraints or 
vibration control devices. 

as used herein shall mean the entire 
supporting or restraining device inc1uding 
all the pipe support, bolting, supplemental 
structural steel, clip angles, sliae or 
stationary bases, etc., necessary to attach 
the piping to the structure. The definition 
is inaependent of the contract scope . 
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as used herein generally refers to 
suspension devices capable of resisting 
aownward acting forces only. Hangers are 
includea in the more general definition of 
Pipe Supports. 

as used herein shall mean the system of 
primary members of the building or other 
supporting structure. 

as usea herein shall mean those necessary 
aaditional structural members which are 
components of a pipe support assembly as 
definea above. 

9. DESIGN AND CONSTRUCTION 

A. Pipe Supports 

a. General 

( l) Each Primary Pipe Support ana its accessories shall be 
furnished in accordance with this Specification and all 
other supplements attachea hereto. 

(2) It is the intent of this Specification to establish the 
engineering design criteria for complete workable 
assemblies capable of performing as specifiea herein. 

(3) The equipment to be furnished hereunder shall meet or 
exceed the requirements of this Specification. Materials 
shall be new ana of first-line quality, and shall be free 
of all defects which woula affect performance or service 
life of the equipment, or which would cause unsightly or 
unworkmanlike appearance. 

(4) The hot loaa for each spring as it appears on the Pipe 
Support Design Drawings ana Pipe Hanger Schedules does not 
incluae the weights of the lower components. The Seller 
shall aaa the weight of the lower components to the 
operational (hot) ana cold loads shown on the Pipe Support 
Design Drawings. All components shall be adequate to 
support the hyarostatic loaa specified on the Pipe Support 
Design Drawings. The Seller shall convert the bill of 
material on the Pipe Support Design Drawings to his own 
ordering terminology. 
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(5) Component materials shall meet the requirements of ANSI 
B31.1, Paragraph 121.1.2. 

(6) The hangers and support assemblies shall, where practical, 
incorporate commercially available~ load rated and tested 
component parts. 

(7) Variable springs and constant support devices weighing. in 
excess of 90 pounds shall be furnished with lifting lugs • 

. (8) Supports furnished for outdoor service or to be located in 
a corrosive environment shall be constructed or protected 
such that the elements will not corrode or otherwise 
interfere with their intended function. 

b. Flexible Pipe Supports 

(1) Flexible pipe supports shall allow thermal expansion of the 
piping ind normal manner and-in no way restrict pipe 
movement. Variable type spring support units usea as part 
of the hanger assemblies shall be of the enclosea and 
guiaed type and shall conform to MSS-SP-58. In no case 
shall eccentric loading of the spring be permitted. 

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

(3) Variable springs shall have at least one (1) position 
indicator on the s1de 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. 

(4) 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. 

(5) Constant support aevices shall have a minin1um of plus or 
minus 10 percent calibrated load adjustment feature. 

(6) 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) Unless specified otherwise, travel stops shall be provided 
on all constant support aevices 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 ana maintenance procedures. 

a. Hanger Rods 

(1) Hanger roas shall be of solid rouna section and of material 
suitable for the maximum operating temperature that will be 
encountered. Roos shall have sufficient thread length for 
full adjustment of springs and turnbuckles. 

(2) The use of wire, chain, cable, strap iron or rectangular 
bar in substitution for solid round steel roas will not be 
permit tea. 

(3) Rods less than 1/2-inch diameter will not be permitted. 

(4) Continuous threaded rods up thru 7/8-inch diameter may be 
usea. 

(5) Welded eyeroas or weldless eyenuts shall be usea for all 
Roa Hangers. 

e. Pipe Clamps 

(1) Pipe clamps shall be made of a sufficiently heavy material 
ana/or stiffened to hold the loads, plus an allowance for 
hyarostatic test loads where steam piping is concerned. 

(2) 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. 

(3) Pipe clamp material shall, as a minimum, be 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 the approval of the Engineer. 

(4) When the operating temperature of the supported pipe 
exceeds 750 F, all pipe clamps and welded attachments shall 
be of suitable alloy steel, and heavy-duty construction. 
For insulated piping, pipe clamps and weldea attachments 
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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. 

Bolts and Threaded Connections 

(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. 

(2) All threaded connections except on hanger rods shall be 
proviaed with lock nuts. 

Supplementary Structural Steel and Attachments 

Hangers and supports will normally be attached to adequately sizea 
steel channels, beams and columns which are primary members in the 
building or other supporting structure. When this is not possible, 
the Engineer has designed such additional structural steel as 
necessary for the safe and proper attachment of the pipe hangers ana 
supports. Supplemental steel shall be in accordance with AISC and 
ASTM A36. 

10. NAMEPLATES 

Each spring shall have a durable metal nameplate with the model number, 
serial number, tag number and other pertinent information clearly 
inscribed thereon. Each nameplate shall be permanently attached in a 
conspicuous place on its piece of equipment. 

11. SHOP PAINTING AND PROTECTION 

A. Preparation for Painting 

B. 

After fabrication, dll exposed surfaces shall have oil and grease 
removea by solvent cleaning; loose mill scale and powderea rust 
removed by mechanical cleaning; and shall have all burrs removea and 
sharp edges eased. Solvent cleaning shall precede mechanical 
cleaning. 

Painting 

Spring supports and pipe support hardware shall be painted with one 
coat of the manufacturer's standard rust-inhibitive primer suitable 
for the maximum temperature at which the component will operate. In 
addition, each pipe support assembly shall be coated for a corrosive 
environment when the drawings designate that the pipe support 
assembly will be in~;ta11ez1 in a corrosive environment • 
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Shop paint shall not be applied to surfaces of stainless steel, 
threads, name and data plates, and indicator scales and pointers. 
Shop paint shall be omitted for a distance of approximately 3 inches 
back from each connection to be field welded. Threads shall be 
protected with heavy coating of grease or antirust compound. 

12. PREPARATION FOR SHIPMENT 

A. To the greatest extent possible, the components compr1s1ng edch 
support assembly shall be grouped, bundled, crated, or otherwise 
shipped as a unit. Loose components shall be strung on wire and 
securely attached to a bundle or to a major component to prevent 
their loss. 

B. Tagging Instructions 

a. All items packaged in crates, boxes, or bags as well as items 
shipped loose or skidded shall be identified with the following 
information on metal tags securely fastened to the items with 
wire: 

(1) Purchase Order number. 

(2) Mark or tag number as shown on the applicable drawings. 

b. Additionally, crates, boxes, or bags shall be externally 
identified with the information in Paragraph a. above. 

c. Identification tags shall be of durable metal, such as brass, 
aluminum, or stainless steel, indelibly marked, and attached 
with wire. 

d. Seller shall require subsuppliers to follow these tagging 
instructions. 

C. Shipments shall not be made by the Seller· until bills of material 
have been provided in accordance with Paragraph DOCUMENTATION. 

13. GUARANTEES 

A. The Seller shall guarantee that the equipment furnished conforms to 
the requirements set forth herein and to the specified Codes, 
Standards dnd Regulations and that all specified tests have been 
satisfactorily completed. 
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B. 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 
Specification. 

C. If goods are defective, the amount of damage is the price of the 
defective goods only and no allowance will be made for labor or 
expense of repairing defective goods or damage resulting from the 
same. 

14. DOCUMENTATION 

A. General 

Documentation shall be furnished in accordance with Specification No. 
FJSO.5O, Engineering Standard No. FJ6O.6O, and the requirements 
specified herein. 

B. Exceptions or Modifications to Specification No. FJSO.5O 

a. Paragraph 3.A.b.c.g. is deleted in its entirety. 

b. Paragraphs 3.D.b.(l) thru (4) are deleted in their entirety. 

c. Paragraphs 3.D.c.(l), (3) and (4) are deleted in their entirety. 

d. Paragraphs 3.0.d.(l) and (2) are deleted in their entirety. 

e. Paragraph 3.E. is deleted in its entirety; however, a bill of 
material shall be added to each Pipe Support Design Drawing or 
shop detail sheet. 

C. Exceptions or Modifications to Engineering Standard No. FJ6O.6O 

a. Pipe Support Design Drawings 

(l) Item 2A of Standard FJ6O.6O shall include detailed shop 
drawings for each hanger for the Engineer's approval and/or 
corrment. 

(2) The Seller has the option of adding the necessary shop 
detail information to the Engineer's Pipe Support Design 
Drawings or furnish his own shop detail drawings. 

(3) The shop detail drawings shall, in addition to the 
information required in Paragraph 3.A.d. of Specification 
FJ5O.5O, show the following information for each hanger: 

(a) Manufacturer's figure number, type, size, arrangement 
and weight • 
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(b) Details of integral pipe attachments required for 
field welding to piping. 

(c) Dimensions needea for installation. 

(a) Dimensioned location plan and elevation. 

(e) Design loads and movements plus hot and cola load 
settings. 

(f) Complete list of parts referenced on the drawings. 

(g) Description of each piece of material including cut 
lengths. 

(h) Weld size, type, and location for field welds. 

(i) Bolt type, size, location, and size of all bolt holes. 

(j) Seller's drawing revision letters. 

b. Operation and Maintenance Manuals 

Item 4A of Standara JF60.60 shall include catalogs of all 
standard hanger components. 

D. Shipping Information 

The Seller shall submit the following sp~cific shipping aata prior to 
shipment: 

a. Name of carrier. 

b. Proposed routing. 

c. Proposed breakaown by carload and/or truckload. 

d. Packjng and classification description. 

15. ENGINEERING SCHEDULE 

Engineering schedule shall be as follows: 

A. Erection and operating information 

a. Maintenance and operating instructions 
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b. Erection instructions 

8. Shipping papers 

16. SHIPP ING SCHEDULE 
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Date or Sequence 
Requirea 

At time of shipment 

At time of shipment 

Seller sha 11 schedule engineering, fabrication, preparation for shipment 
and delivery to a carrier in such a manner that all items covered by this 
Specification shall be aelivered to the power plant site by October 1, 
1980. 
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NAME OF BIDDER F & S Central 
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In addition to all other data and descriptive material furnished with the 
Bidder's Proposal, Bidder shall fill in all blank spaces of the following Bid 
Data Section: 

1. DRAWING APPROVAL 

Pipe Line 
Numbers 

All numbers 

2. SUBCONTRACTORS 

Date -
Aug. 1, 1980 
Note: effort should be made to have 
drawings at F & S Central previous to 
the above date 

Vendor who shall supply any major components: 

Power Piping, Constant Supports or F & S Central Equal. Basic Engineers, 
Constant Supports or F & S Central Equal. Green Point Pipe Co. 
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DOCUMENTATION 

1. WPi 
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A. This Specification outlines the requirements for, and the procedures 
associated with, the preparation and exchange of documentation for the 
work, equipment and/or materials specified in the Contract or Specifica
tion to which this Specification is a supplement. 

B. This Specification supplements requirements in Engineering Standard No. 
FJ6O.6O. 

C. This Specification also supplements requirements, where specified, in 
Paragraph DOCUMENTATION of the Contract or Specification to which this 
Specification is a supplement. 

D. This Specification and supplementary references specified in the foregoing 
paragraphs cover minimum requirements for documentation and are not 
intended to limit the amount of additional documentation which may be 
required for the engineering coordination, use or maintenance of the work, 
equipment and/or materials being furnished. Such additional documenta
tion shall be provided by Seller or Contractor. 

E. All references to "Seller" herein shall apply to Seller or Contractor. 
A 11 references to "Buyer" herein sha 11 apply to the Buyer or the Owaer. 
All references to "Engineer" herein shall apply to Stearns-Roger 
Incorporated. 

2. TYPE, QUANTITIES AND QUALITY OF COPIES 

The type and quantities of copies for required documentation are specified 
on Engineering Standard No. FJ6O.6O. Quality requirements shall be as 
follows: 

A. Reproducible Drawings 

All reproducible drawings submitted to Engineer shall be furnished on 
ozalid vellum, auto-positive vellum or Mylar, black line on vellum, or 
other Engineer-approved medium, each to be suitable for legible reproduc
tion by the diazo copy process. Reproducible drawings shall be rolled, 
not folded, and enclosed in mailing tubes when mailed to Engineer or 
otherwise handled. 

B. Prints 

Where designated by the word "Prints" on Engineering Standard ~10. FJ6O.6O, 
it shall be understood to mean suitable "blueline print/copy," "blueprint," 
or other Engineer-accepted reproduction of an original Seller-prepared 
tracing or sepia. 
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2. TYPE, QUANTITIES ANO QUALITY OF COPIES (CONTD) 

C. Other Documentation 

Where designated by the word 11 Copies 11 on Engineering Standard No. FJ60.60, 
applicable documentation shall be submitted on legible, black on white, 
8-1/2-inch by 11-inch pages. 

3. DOCUMENTATION BY SELLER 

A. General 

a. Required types of documentation are specified on Engineering Standard 
No. FJ60.60. Where this Standard does not fully describe individual 
categories of documentation that are required, such detailed cate
gories are specified in Paragraph DOCUMENTATION of the Contract or 
Specification to which this Specification is a supplement. 

b. Where equipment for Units 1 and 2 is identical, or where equipment is 
corrmon to Units 1 and 2, one (1) set of documentation shall be fur
nished. If equipment is identical, Seller shall certify, on each 
document, that it is applicable to both Units 1 and 2. Where equip
ment is _neither identical for nor comnon to Units 1 and 2, two (2) 
complete, individual sets of documentation shall be furnished, 
appropriately identified. 

c. The title block of each drawing shall denote the applicability of the 
drawing either to "Unit l," "Unit 2" or "Units 1 and 2." Other docu
mentation submitted by Seller shall carry similar identification. 

d. The following information shall be included in each drawing: 

(1) Buyer's Name. 

(2) Engineer's Project Number. 

(3) Plant or station name. 

(4) Unit number (if applicable). 

(5) auyer's Purchase Order Number. 

Other documentation submitted by Seller shall carry similar identifica
tion. 

e. Unless specifically approved by the Engineer, "typical" or "similar" 
documentation is not acceptable for review . 
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A. General (Contd) 
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f. "Standard Hardware Items 11 are defined as standard corrmercial items, 
such as air and hydraulic cylinders and operating valves, gear reducers, 
small rootors, instruments, etc. For such items, review drawings are 
not required. Certified sheets showing exact mounting dimensions, 
overall dimensions, cross-sectional arrangement, parts nomenclature 
and material designation shall be submitted. Details of parts shall 
be furnished when requested by Buyer. 

g. Within 30 days after written notice of award, Seller shall submit a 
complete Definitive Drawing List, by drawing and title, of all draw
ings that will be submitted to Engineer. On this list, each drawing 
shall be identified by its appropriate category as defined in Items 
1 or 2 on Engineering Standard No. FJ60.60, and as supplemented in 
Paragraph DOCUMENTATION of the Contract or Specification. Any drawing 
that does not fall under these predefined categories shall be identi
fied on the list as "Miscellaneous.'' This list shall include proposed 
submittal dates for each drawing. This drawing list and schedule, 
together with any subsequent modifications, shall be subject to 
Engineer's review and comnents. 

8. Progress Reports 

Seller shall furnish Engineer monthly progress reports and schedule status 
reports. These reports and schedules shall cover the complete status and 
progress of engineering, documentation, fabrication, materials, labor and 
shipment. 

C. Review and Comment 

a. Entries in the column ''WEEKS AFTER AWARD" on Engineering Standard No. 
FJ60.60 designate maximum time spans for Seller's submittal of docu
mentation for review after the date of Buyer's written notification 
of award, whether such notification be in the form of a Purchase Order, 
a Letter of Intent or similar written authorization. 

b. All documentation to be certified and submitted by Seller for inter
face coordination shall show sufficient details of design so that the 
Engineer may proceed with his overall project design where interrelated 
with Seller's design. 

c. All documentation submitted in the correct and complete form to 
~ngineer for his review and comment will be processed and a copy sent 
to Seller within 2 weeks after receipt of Seller's submittal. If 
more than 2 weeks review time is necessary, Engineer will advise 
Seller in writing as to his review schedule for such data. Seller 
shall then advise Engineer in writing what effect the extended review 
schedule has on the scheduled delivery of Seller's materials and equip
ment. 
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• DOCUMENTATION BY SELLER (CONTD) 

C. Review and Comment (Contd) 

d. Drawings and data will be returned to Seller marked either "REVIEWED/ 
NO COMMENTS," "REVIEWED/SEE COMMENTS" or 11 REVISE PER COMMENTS AND 
RESUBMIT FOR REVIEW. 11 

e. When the documentation is returned marked "REVIEWED/NO COMMENTS" or 
"REVIEWED/SEE COMMENTS," final certified submittals incorporating the 
n.oted changes shall be furnished, unless otherwise authorized by 
Engineer in writing, within 3 weeks from the time of receipt of copy 
by Seller or at least 16 weeks before the scheduled delivery of 
Seller's work, whichever is earlier. Where Engineering Standard No. 
FJ60.60 stipulates that drawing review is required before release for 
fabrication. "REVIEWSEE COMMENTS" shall constitute such release. 

f. When the document;ition is returned marked "REVISE PER COMMENTS AND 
RESUBMIT FOR REV! ," the documentation with the noted revisions 
incorporated shall be resubmitted for review and cormient within 
_ 3 weeks from the ti me of receipt of copy by Se 11 er. The review and 
comment and final submittal schedule shall be as specified in Sub
paragraphs 3.C.c. and 3.C.e. above. 

g. The documentation submittal schedules shall be adhered to by Seller, 
unless otherwise authorized by Engineer in writing. In any case, 
final submittals shall be furnished at least 16weeks before the 
scheduled de1ivery of Seller's work. 

h. When reviewed information is subsequently revised by Seller, or is 
subsequently found to be deficient because of Seller's error or omis
sion, additional Seller submittals shall be made to Engineer as 
developed. Any Engineer's design changes and any changes in equipment 
or construction by others which are required to make such subsequent 
revisions an integral part of the overall project sha11 be made at 
Seller's expense. 

i. Fabrication or shipment shal1 be at Seller's risk, whether or not 
Engineer has reviewed Seller's drawings as specified on Engineering 
Standard No. FJ60.60. 

j. Seller will be notified of review by a stamped copy of Stearns-Roger 
Form 02.145 or TRMSROSA stating "Supplier: As to all Drawings/Data 
'1 i sted on this transmit ta 1 : PROCEED TO FABRICATE." Al 1 Se 11 er draw
ings whi,:n are submitted as final shall be stamped "Final." Where 
specified on Engineering Standard No. FJ60.60, final drawings shall 
be certified for construction. 

k. Neither review of, nor corrment or revision on drawings by Engineer 
relieves Seller or ntractor from compliance with Specifications or 
with all other requirements of Purchase Order or Contract, nor shall 
the procedures outlined herein be cause for delay of equipment 
deliveries. except as ether.vise specified herein. 
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3. DOCUMENTATION BY SELLER (CONTD) 

C. Review and Conment (Contd) 

Page 
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l. Notations made during the review of drawings shall not be construed 
to authorize contractual changes in price or delivery of equipment or 
materials furnished by Seller. If the scope of work has been changed 
as a result of such notations. Seller shall request a change in 
Purchase Order price and/or delivery date(s). Seller shall make the 
request in writing to Engineer before proceeding with the work. 

D. Operation and Maintenance Manuals 

a. General 

(1) Seller shall furnish Operation and Maintenance Manuals which 
shall be complete for all equipment and systems furnished by 
Seller and by Seller's suppliers. Any differences bet~een equip
ment supplied for Unit 1 and Unit 2 with regard to operation and 
maintenance shall be clearly defined in these Manuals. 

(2) Manuals shall be forwarded four (4) weeks prior to complete 
delivery of equipment in accordance with Engineering Standard 
No. FJ60.60. 

(3) If the publication of a subassembly manufacturer does not contain 
a complete operation~ @aintenance and parts breakdown meeting the 
intent of this Specification, then it shall be the responsibility 
of Seller to include such information in the Operation and Main
tenance Manual. 

(4) All necessary precautions and warnings rel~tive to the safety of 
life and equipment. shall be included. 

b. Operation 

As a minimum, the Operation Section of the Manual shall contain the 
following: 

(1) Starting instructions, including, as applicable, instructions for 
initial startup, normal starting, starting after overhaul and 
startup after emergency trip. 

(2) Operating instructions, including trouble-shooting procedures. 

(3) Shutdown instructions, for both normal and emergency shutdown. 

(4) Design data for all equipment and systems, specifying horsepower, 
kilowatts, voltage, amperage, pressure, temperature, revolutions 
per minute, flow, etc. 
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Stea!:!!:J!oger 
Project No. C-21700 
Spec. No. FJSO. 50 

3. DOCUMENTATION BY SELLER (CONTD) 

O. Operation and Maintenace Manua1s (Contd) 

c. Maintenance 

Paae 
6 

As a minimum, the Maintenance Section of the Manual shall contain the 
following: 

(1) Disassembling and reassembling instructions. 

·(2) Preventive maintenance and lubrication information. 

(3} Description and identification of special maintenance tools. 

(4) Settings, clearance and adjustment data. 

d. Parts Breakdown 

The Parts Breakdown Sect ion of the Manua 1 sha 11 contain: 

(1) A list of' replacement parts, inciuding drawings and data for all 
equipment assemblies and subassemblies. The material shail cover 
all information required for ordering replacement parts such as 
part name, part number, equipment serial number, supplier, address 
and normal delivery time. 

(2) Complete instructions for procuring replacement parts. Recom-
mended forms r tabulating replacement part information and 
instructions for returning material to the factory shall also be 
included. Special storage, handling or packaging procedures· 
required for any particular parts sha1l be noted. 

E. Bi11s of Material 

Detailed Bills of Material are required to facilitate identification by 
constructors of the items received. Shipment, therefore, shall be pre
ceded by submittal of Bills of Material in accordance with Engineering 
Standard No. FJ60.60, Item 4 C. 

4. DRAWINGS BY ENGrnEF: 

A. For applicab12 equipment, prints of drawings prepared by Engineer for use 
by others in constructing foundations, building components and major piping 
and wiring requiring coordination with the work associated herewith will be 
furnished tc Seller for revie,.., as soon as possible after Engineer's receipt 
from Seller of the certified equipment drawings and design information 
necessary for their prepa,~ation. 

B. Where material, locations, etc., are markE~ HOLD on Engineer's Drawings, 
that material, location. 2tc., shall not oe detailed or fabricated by 
Seller until the HOLD is removed by Engineer. 
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Stea!~!:J.oger 
Project No. __,C ... -2..,.1...,7_,0..,0 _____ _ 
5'>ec. No. ___ F __ Js_o __ . __ s __ o _____ _ 

DRAWINGS BY ENGINEER (CONTD) 

P191 

7 
Fina1 

C. Within 30 calendar days after the date of transmitta1 to Seller, Seller 
shall return to Engineer two (2) copies of each of these drawings marked 
to indicate Seller's review thereof either without change, or with any 
corrections or necessary changes clearly marked thereon in red or other 
contrasting color. 

D. After making such corrections or changes as shown on the review copies 
returned by Seller, Engineer will release these drawings for construction. 
Subsequent changes or corrections to foundations, building components, 
wiring or piping fabricated or installed in accordance with drawings 
corresponding to the review copies approved by the Seller, such changes 
having been necessitated by Seller-initiated modifications, shall be 
done in a manner satisfactory to Buyer and at Seller's expense. 

5. TRArlSMITTALS 

When transmitting documentation, Seller shall: 

A. Prepare original and four (4) copies of transmittal letters to accompany 
each submittal of documentation. Drawing transmittal letters shall 
identify the purpose of the transmittal (drawings for review, revised 
drawings, final drawings), the piece of equipment or material involved, 
and shall list the drawing numbers with applicable revision numbers or 
dates. 

B. Identify each letter and parcel with Buyer's Project Name, Engineer's 
Project Number, Purchase Order Number and Seller's Shop Order Number, 
and transmit it by air mail or first class mail .. Each parcel shall con
tain an enclosed copy of the transmittal letter. 

C. Stamp each document to be submitted with reproduction date and purpose 
of the transmittal, e.g., "For Review," "Revised," "Final," etc. 

6. SPECIAL CONSIDERATIONS 

A. It is understood that upon delivery of Seller's documentation without any 
restrictive notations concerning such work, they shall become Buyer's 
property and may be used in any manner desired for obtaining replacements, 
repairs and spare parts. 

B. Seller's final invoice will not be paid by Buyer until all materials and/or 
equipment governed hereunder have been received complete at the delivery 
point, and final certified submittals of ~11 specified documentation have 
been received by Engineer. 
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SIGNIFICANCE BEAD 

ARROW SIDI! 
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NO ARROW 
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OTHER SIDE 
SIGNIFICANCE 

GROOVI! 
WELD 

SYMBOL 
, 0 

Q ' GROOVE 
WELD 

SYMBOL 

NOT 
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FILLET 

~ 

'--L 

~ 
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/ 

ENGINEERING STANDARD 

WELDING SYMBOLS 

ARC AND GAS WELDING SYMBOLS 
PLUG OR 

SLOT 

4=r--

~ 
NOT 
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NOT 
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S UARE 

~ 

~ 

~ 
NOT 
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V 

~ 

~ 

~ 

NOT 
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BEVEL 

K) 

h 

~ 
NOT 
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STANDARD NUMBER 

EJ 14.37.l 

PAGE .L OF_l_ 

ISSUED 5/5/78 
REVISED 

u 

~ 

~ 

~ 
NOT 
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J 

l'i > 
-1.0 

v-H-
NOT 
USED 

IDENTIFICATION OF ARROW SIDE ANO OTHER SIDE OF JOINT 
AND ARROW-SIDE AND OTHER-SIDE MEMBER OF JOINT 

ARROW SIDE 
OP JOINT 

OTHER SIDE OP 

ARROW SIDE 
o, JOINT 

OTHER 
SIDE o, 

JOINT 

RROW SIDE 
MEMBER OP 

JOINT r-----
1~1=-11aTHER 

I I I ~ I /t SI DE 
II I O .11 MElelll 

11 -· 0, µ__ '.J,.___,J JOINT 
"--~ 

ARROW OP WELDlff8 SYMBOL 

ARROW SIDE 
Of JOINT 

/r=-,, 
?-'---
"---

LOCATION OF ELEMENTS OF A WELDING SYMBOL 
FINISH SYMBOL F~ tROOVE AN81.E; INCLUDED 

_____________ ANeLE OP COUNTERSINK 

CONTOUR SYM•OL A POR PLU8 WELDS 

ROOT OPININ8 i DEPTH o, fl.,ILL=l::.Na:_ ___ --:;,:--j 
FOR Pt.U8 AND SLOT WILDS -

LEN8TH OP WELD 

JOINT 

PITCH (CENTER-TO-CENTER 
SPACIN8) OP WELDS 

TAIL (MAY H OMITTE 
WHEN REFERENCE 
IS NOT USED) 

~ FIELD WELD SYMBOL 

ARROW CONNECTING REF
ERENCE LINE TO ARROW 

SIDE OR ARROW SIDI! 
MEMBER OF JOINT 

~:-;;;-;----4~:---- WELD ALL AROUND SYMBOL 

~ BASIC WELD SY"'80L 

NUMBER OF SPOT OR 
PROJECTION WELDS 

REFERENCE LINE 
~ OR DETAIL Rt:PERENCE 

148 

I 
I 

•• 
I 
I 
I 
I 
I 
.i 

I 
I 
I 

I 

•• I 
I 



I 
I ... 
I 
I 
I 
I 
I 
I 
I 
1• 
I 
I 
I 
I 
I 
I 

•• I 
I 

,. ( 0-1 

11.O.r:. (,'.0. /Q P /00 - 161 

Prepared by: 

St.~G~f.~.~ -
0
~?ger 

PROJECT NO. C-21700 

149 

,.. '.· , , r • ') ·,; ) 
• :. ! • ', ' ,• , ' • ~ 



I 
• • Stearns-Roges 

I 
I 
I 

I 
I 
1• 
I 
I 
I 
I 
I 
I 

•• I 
I 

PRIMARY PIPE SUPPORTS 

PSS AREA 

P60-l 

R~VISION Nl. 5 

SEPTEMBER 2, 1980 

Revision No. 5 issued to incorporate revisions 
to Pipe Supports on the primary piping. 

Remove the drawings listed below in Item 3 and 
replace with corresponding drawings attached 
hereto. 

This revision 5 includes: 
1. Cover Sheet 
2. Pipe Hanger Index, Rev. 5 
3. Drawings: 

Drawing Rev. 

H-MS-7-4 2 
H-MS-7-5 2 
H-MS-7-6 3 
H-MS-7-7 3 
H-MS-7-8 2 
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PRIMARY PIPE SUPPORTS 
PSS AREA 

P60-1 
REVISION NO. 4 

AUGUST 18, 1980 

Revision No. 4 issued to incorporate revisions to pipe supports on the primary 
piping. 

Remove the drawings listed below in item 3 and replace with corresponding 
drawings attached hereto. 

Drawing H-ST-8-1 replaces HT-6-1 which has been deleted. 

This revision 4 includes: 

1. Cover Sheet 
2. Pipe Hanger Index. Rev. 4 
3. Drawings 

Drawing Rev. Drawing Rev. Drawing Rev. 

H-FW-2-1 1 H-MS-6-1 3 H-VT-12-1 3 
H-FW-2-13 3 H-MS-6-2 4 H-VT-12-2 3 
H-FW-2-21 3 H-MS-8-2 2 H-VT-12-3 3 
H-MS-2-6 l H-MS-8-3 3 H-VT-12-7 2 
H-MS-2-11 2 H-MS-10-3 2 H-VT-12-9 2 
H-MS-2-12 l H-MS-10-4 2 H-VT-12-10 2 
H-MS-2-20 1 H·-ST-9-1 3 H-VT-12-11 2 I 

H-MS-2-25 2 H-ST-13-2 2 H-VT-12-12 1 
H-MS-2~27 2 H-VT-1-20 2 H-VT-12-13 2 
H-MS-2-28 2 H-VT-1-25 3 H-VT-12-14 2 
H-MS-2-29 2 H-VT-11-1 3 
H-MS-2-30 2 H-VT-11-2 2 
H-MS-2-35 2 
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HANGER NO. 

H-FW-2-1 
H-FW-2-2 
H-FW-2-3 
H-FW-2-4 
H-FW-2-5 
H-FW-2-6 
H-FW-2-7 
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H-FW-2-9 
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-FW-2-20 
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H-FW-2-24 
H-FW-2-25 
H-FW-2-26 
H-FW-2-27 
H-FW-2-28 
H-FW-2-29 
H-FW-2-30 

H-FW-9-1 
H-:-FW-9-2 
H-FW-9-3 
H-FW-9-4 
H-FW-9-5 
H-FW-9-6 

REV 

l 
0 
0 
0 
0 
l 
0 
0 
0 
0 
l 
l 
3 
1 
0 
0 
0 
0 
2 
2 
3 
0 
2 
1 
2 
2 
l 
2 
l 
l 

2 
l 
2 
2 
l 
l 

H-MS-2-6 
H-MS-2-7 
H-MS-2-8 
H-MS-2-9 
H-MS-2-10 
H-MS-2-11 

I ci 

·-~1S-2-12 
n-r:S-2-13 
H-MS-2-14 
H-MS-2-15 
H-MS-2-16 

0 
0 
0 
2 
1 
0 
0 
0 
l 
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PIPE HANGER INDEX 

VOL. P60-1 

STANDARD NUM8Ei'i j 
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H-MS-2-17 
H-MS-2-18 
H-MS-2-19 
H-MS-2-20 
H-MS-2-21 
H-MS-2-22 
H-MS-2-23 
H-MS-2-24 
H-MS-2-25 
H-MS-2-26 
H-MS-2-27 
H-MS-2-28 
H-MS-2-29 
H-MS-:-2-30 
H-MS-2-31 
H-MS-2-32 
H-MS-2-33 
H-MS-2-34 
H-MS-2-35 

H-MS-3-1 
H-MS-3-2 
H-MS-3-3 
H-MS-3-4 
H-MS-3-5 
H-MS-3-6 
H-MS-3-7 
H-MS-3-8 

H-MS-6-1 
H-MS-6-2 

H-MS-7-1 
H-MS-7-2 
H-MS- 7-3 
H.,-MS- 7-4 
H-MS- 7-5 
H-MS-7-6 
H-MS- 7-7 
H--MS-7-8 

H-MS-8-1 
H-MS-8-2 
H-MS-8-3 

H-MS-9-1 

0 
0 
0 
l 
1 
l 
l 
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2 
l 
2 
2 
2 
2 
0 
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2 
l 
2 

1 
0 
3 
2 
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1 
l 
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3 
4 

0 
3 
3· 
2* 
2* 
3* 
3* 
2* 
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2· 
J-. 

. lo 

H-ST-13-1 
H-ST-13-2 

H-ST-14-1 

H-VT-1-2 
H-VT-1-3 
H-VT-1-4 
H-VT-1-5 
H-VT-1-6 
H-VT-1-7 
H-VT-1-8 
H-VT-1-9 
H-VT-1-10 
H-VT-1-11 
H-VT-1-12 
H-VT-1-13 
H-VT-1-14 
H-VT-1-15 
H-VT-1-16 
H-VT-1-17 
H-VT-1-18 
H-VT-1-19 
H-VT-1-20' 
H-VT-1-21 
H-VT-1-22 
H-VT-1-23 
H-VT-1-24 
H-VT-1-25 
H-VT-1-26 

H-VT-11-1 
H-VT-11-2 

H-VT-12-1 
H-VT-12-2 
H-VT-12-3 
H-VT-12-4 
H-VT-12-5 
:-t-VT-12-6 
H-VT-12-7 
H-VT-12-8 
H-VT-12-9 
H-VT-12-10 
H-VT-12-11 

2 
2 

l 

0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
2 
0 
0 
0 
0 
2 
2 
2 
2 
2 
2 
2 
·l 
3 
2 

3 
2 

3 
3 
3 
2 
2 
2 
2 
l 
2 

H-MS-10-1 
H-MS-10-2 
H-MS-10-3 
H-MS-10-4 

H-ST-6-1 (Delete) 

H-ST-9-1 

H-VT-12-12 
H-VT-12-13 
H-VT-12-14 

H-ST-8-1 
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FUNCTIONAL REQUIREMENTS PIPE St!uur-JP1 DESIGN DATA 
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AN,ll.WT ,YII( ?..,. DAT! 2·12-Bo 

II) Ollll"I.A~ENV .. w.REi BASI, 
PIPE SUPPORT 

MARK HOT -·-··- PIPE INS. HYORO I.OC r.no n-HOT SELECTION 

N• TEMP ( HOT) LOAD 0.0. THK LOAD N• X VERT. z VERT.DIST 151,PPoRT sw FIG.N'· SIZI TT 
(-fl IUSl (IN.I (IN.) (KIPS.) y (FT./INl TYPE TYPE !!Nl 

~-Fllll-'i'·' 44-{) S/:E $.D.L. 4.'iO 1Vi( N.,t 5 0 0 0 - ANC .. - - -
·Z I ' i ,o 0 ~hDN 0 - aoe - - - -
~., r ! i 15 0 ~II ON 0 - CiOE - - - -

·4-' : I i i 20 0 1~.,DN 0 - GOE - - - -
-5 i i ' 25 0 14 l>N 0 - &OE - - - -
-(o I ZZ4-4', ! ! 35/1 0 I'd, DN 0 - VS/.1 s "JB 12 -
~7 : ' SEE S.O.,,. 40 0 /~CW 0 - C-OE - - -1 -
-Bl I \ I 45 0 1'%_DN a - GO£ - - - I -

.",;I, : I ! 50 0 Z~Vto' C, G:l>E - - - -

-101 ' 
I 55 0 et DN 0 - GDE - - -, -

·II i3:B8 ro5 .}'I(,,, z¼,DN ½~ - CSH s 80-V II 4 

·121 e9~ I i 85 -%J t'-r,_ I>N ·¾,:. - CS/I s Bt-H 7 3 

-/3 222 92 -~ I ON -% - VSfl s 98 4 -
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·11 I 115 0 I ?{.,zw 0 - GD€ - - - -
-,a + 120 0 zf.;f# r:w 0 - GOE - - - -
-19 95/ 130A -~ ZY.$0N ¾ - CSK s 80-V /8 31', 

-20 59, 150 -¼ !:J,/1,,DN ~8 - VSH F 82 7 -
-21 41, /1,5 -Ye 0 ~ - If F - - -
-ec. SEE S,D.L. 170 0 0 0 - ANC ,= - - -

NOTES ANALYSIS 1.0. CODE PIPE MATERIAL: 

0 MIN. l!RT. DISTlN~ll,JTTOM DF SHEL TO£ OF PIP£ T/W-FW-Ol·A· 2/2 ASTM A/Ot, GIU3 
OR BOTTOM OF LUGS CORRESPOODING TO MU, •• SWING ANGLE V\ FROM ~EltTIC.lL. 

@ VSH VAR I AILE SPRING HANGER, CSN CORSTANT SUP-PCili 1/, 
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F\. 
~ r SPRING SCALE US,/IN,(FOR iARIAILE SPRIIIG NHGER), 

STYLE: $ SINGLE ROD USY, i TRAPE!E ASS'Y,F FLOOR Sl.f»PORT, 
,, 

D" DUAL ROD ASS'Y, ✓,\ ""-"-@ ~m.w:-tr.1~nmR~~:ls'.NOICATED DO NOT IOCLlDE REFERENCES Au oe~ ...... r-••, r=-
p;a.4/,.(\ //\ Fr>R. SID 
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N& REVISIONS IDilrl BY SCH 
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K~ ROO\ ~ SlR. 
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- - - - /rll • ;411 
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- ~ - - -4 
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IDWG ISO. LS. SCHEOULEN& FW I SHEETNI I OF I 

-
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FUNCTIONAL REQUIREMENlS PIPE Sl_!~-~T DESIGN DATA 
.. .,.,,.., llYA- Do\ff Z-14-80 DEIIINl:DaY 6'-" DllfEt.,n. 

ail DISPLACEME,n Q) ., PIPE SUPPORT K~ ROD coa STR. 
MARK HOT ,HOii~ PIPE INS. HYDRO LOC en n-HOT .. IN.RE®. SELECTION 

(I.IS./ SIZE ,eS( DESIGN REMARKS 
Nt TEMP O.D. ITHK LOAD NA VERT. VERT.DIST S~ f!G.N•- ~ TT (IN.) LOAD WT. LOAD 

. ("F) (LBSl (IN.l (IN.) (KIPS.) X z 
TYPE 

IN.) ILISl LISl y (FT./INl TYPE IINl (KIPSI 

H·FW-2-23 440 475 4.50 2~ N.A. 175 -~" 0 -~ - R F - - - - - - - /.~ /5Y Sl'EC. I: Z SEE DerAtL 

-24 1083 1901' -W.,. 14,. {JI" -¾1, - VSH s fJ2 /0 - 5ZO 3/4 /Zl:J - / • .:J 

-25 ~39 1205P -~" 0 -t¾ - I( s - - - - ~ - - 1.2 

-zc, 72{p 225 -Yz 0 -~ - R F - - - - - - - ,9 

-27 489 Z35 -!1, 0 -¾ - R s - - - - ~ - - .7 

-28 45{p 24-0 -JI,, 0 -//fr,, - R F - - - - - - - .7 

-Z,, 532 246 -I 0 -/~ - R s - - - - jz - - .9 

-~ 5'J7 = -'%-. 0 -I~ - /? s - - - - ~ - - /./ 

-31 .:Je7 2¢ -~ 0 -/~ - R F - - - - - - - I,/ 
t:fY.;>r.::-c.· • .t::Z - ,41&. _,..,_,. 

r:J.,n P~• J-4 ............ _-,oA,••--

-32 4-14 210 -~. ¼DH -% - VSH s 82 "' - /(,,$ -fs ;5'13 45 .5 
1ST S --.._. CZ -r:: '41"- "-... ~ • .,-

/JI() ,,.If H•'J& h __ ........ ---

-33 887 285 -le JIK,VP --lk. - VSH s 82 ., - 400 ~ .,,e 103 /.0 
er, ..,..-.,,'C. eZ i,JI '"'TM. ~,•or 
...... .... • J.l-~-.z.- 12•1~ --·--

H-FN-9-1 44-0 ;?Z{p 2.875 2 N.A. 405 -111. 0 -/%f - R F - - - - - - - .7 8(5-"Ei::,/:Z SEE Ol!rA/t. 

·Z 170 4-10 -/jA 0 -'¾, - R s - - - - Ye - - -~ 
-3 122 415 -I~ 0 -~, - R F - - - - - - - •. .2 
-4 252 420 -l1ts 0 3/,. - R s - - - - Vz - - .4-

-5 Z71 --2¾. 0 '0• - R s - - - - ~ - - .5 

-~ .389 'H-SF -'~ %iuP !41 - VSH s 82 ~ - /t,8 ¾I 45Z - .5 

.!ml ANALYSIS 1.0.COOE PIPE MATERIAL: PIPE HANGER SCl£DULE 
© MIi. VERT. DISTAICE FROM a;>TTOM OF STEEL TO l OF PIP[ T-FW-OZ·A ·"Y~ ASTM AIOI/, G-'<. B 

01 IOTTOM OF LUIS COUUPCNIDING TO MAX. ,o SWING AIGU 
/\ lf~CEIVElr ffEDWATER 

F- VUTICAL. 
(Z) YSN VHIAIL[ Sl'IIIG NMG£1,CSN COIISTMT SUl'PC~T 

::aulu:D£, l!GID, NYD lffllllAUI.IC SIIU• £1, AIIC AICMGI, 
,, ~----I'\ i It s,tllll& SCALE LtS./11.(_FDI VAIIAII.[ s,tllNG IWIGEI). 

~ .&,•=-tlGII ASSY, T TIAl'l?[ ASS'Y,F FL.OOII SIPPOIT, I\ 10 Ille SOI.AA PILOT PLANT DAGGETT, CALI FORNI A 

@ lf:Mls,'t:9'ftT~=..-1~~S~IDICATED DO IDT llltllmE REFERENCES '\ CHECKED BY: AIIM DATE: ... ,_,_ I JOI NJ 

Pl !J • 4- /.I:\ /i\ =• ••n ~ fillh Aflf'ROVED IY: Ito DATE: 4/,/e,, I c-!1100 
NI REVISIONS IDll"E BY SCH DIG ISO. LS. SCHEDULE N& FW- 2. ~HEETNI / OF/ 

• - - - .. - - - - • - .. .. - .. - - • - - -
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FUNCTIONAL REQUIREMENTS Pl PE S~CXYJPT DESIGN DATA 
ANAUST ff.,Jf/?r ... Doll'£ .3-2" -OW DIESICINEDIT J:!Ur< Dirt: 3-7 re 

MARK I HOT 
!5) 

PIPE IINS. 
OISPI..ACEMEN~ 

"'IN.REi 
(2) P!PE SUPPORT K~ Rot· I <S• SY I STR. HYDRO LOC COi 11--HOT 

~T 
SELECTIO!ii 

(LBS./ SIZE ICOLD AS DESIGN REMARKS NI TEMP (HOTll..OAO 0.0. THK LOAD N& X VERT. z VERT.DIST sw FIG.NI- ~n:\ TT (IN.) LOAD WT. LOAD I !"fl (LBS.) (IN.) (IN.l (KIPS.) y (FT./ IN) TYPE TYPE 1(1111J IN.I ILBS.l LBS.) (KIPS) 
l'-MS-Z·' 91PO SEE$. D.L. IR,IRZ5 I 4!-'2 - io 0 Ii ON 0 - GO€ - - .. - - - I - - rx= .z 

F;z • .z, i3Y OTNE.l?S (/f(XJ(ETDYNE) 
-2 i I I i - Z5 0 Z¾,_D# () - CDe - - _, - - - - - ?. ; :~ ·.c" I : I I - 30 0 z¾,oN o, - : GD£ - - - - ! - - .. - ,:._ ... ,.o 

F'..t • • 9 ------:~ 
I i i 3Z. 0 314,DN 0 ' GDE - - - - ' - :~ ... ::s -4! ! - - - --5i- I I 

. 
-/!,; 3~,;DN y,., CSH 45, .5 ! !f.-4 no? I .5.0 35,c 4-0 s - - 5.5 

·G SEE. S.D.I.. - 45 0 4?-f,;DN 0 - GOE - - - I - - - - - f:;x ... ,., 

3Y SPEC, c-2. .:.:c OET~, ... ,:Os•/./ -71 ! I - 50 0 5'<,. w-1 0 - GDE - - - ' - - - - - FJtz.<,i, I 
F;a:.~ 

-81 ! I ! 55 0 {g,Yg ON a - GDE -- - - ... - - - - z::i ' 
-S'.~ I I \ - (i,0 0 7 DN 0 - GDE - - - - ) .. -\ - - F¥:l.f 

'~ ' ~ ..... 7 -,D, i : i ) .. ~5 0 7~Z:W C - G"D€ ·- - - ·- - l - - F,•2,2 , .. --··{ - I ~-,., 
- I!! 3/47 I I 3-5 7511 0 a¼,-cw 0 - CSH s 8/li·A 51; 10~ I - i ' - - 4-.0 : 

I -121 SEE $.C.t, I /30 0 BiDN 0 - GDE - - -· l - - l - I - - 'l,•: :: 
i I I l 85 0 9}.,o-v 0 - GDE - I - J:x ~., --13j - - - - - - - Fa,,-,. 

·14 ' .. 90 0 10¾ [)N 0 - GOE - - - ' - - - - - r11.,,,.1.a 
.c/f/1 •• 7 

-15 * - 95 0 ltrJ,.l)I{ 0 - GDE - - - - - l - - - /:If• l!.O 
Fa::./,0 

./ll,i CP303 7.; VosN !,f,; tZ;laDN 0 - CSh' s 80V-C ~7 14-};z - IY2 - - ··s.o 
-17 SE£ S.D.L, - //0 0 13 ON 0 - GOE - - - - - - - - FJl,•~•i#. 

F,. • /,! 
-18 I - 115 0 14-!. [)# 0 - GD€ - - - - - - - - ~:: ~:~ 
-19 I - IZO 0 15';.,LW 0 - GD!= - - - - - - - - Fl(•'-•~ 

l=6al.~ 
-20 + ·- 125 0 1,:;,'~~ 0 - GDE - - - - - - - - ~:;:; 
-21 /083 !,2 137 Y2 17~cw 11/.s - CSH s BDV-B 44- 20 - u, - - 1.+ 
.;:z /0{#(# /, 2 /41 I 17!.:,.rw /12 - CSH $ 80V·B 44 19hr, - % - - /.4-
-23 1208 1-4 frf3 -!4 1:1¾,z:w -I - CSII s 80V-B 4-3 /{,, - ~ - - /,(p 
-~ /049 J,Z /47 -1'A1. 9%,lW -% - CSK s BOV·B 37 12 - ~ - - /,4 
-Z5 1393 1.0 149 -z% ~DN I - CS/I s 8D'1-B z:3 (,, - ~ - - /.2 
-z~ 1252 1.4 152 ,,}I.,,,, 11$.DN it./4 - VSN s 98 /'} - /30 ~4 1057 - /,(,, 
-27 979 /,/ 158 -~ i¾vP 3~ - YSl,I s 98 9 - /00 ¾ 1154 - /.3 J!Qfil. ANALYSIS 1.0. CODE PIPE MATERIAL: 

PIPE HANGER SCHEDULE 0 MIN. VERT. OISUICE FROM IJHOM OF STEEL TO £ Of P!PE r/W-MS-OI-A·IZ/5 ASTM A.:'J35 f'Zi! OR BOTTON Of LUGS CORRESP0•01NG TO MAL .. o SWING ,OIGLE 

J\ MAIN STEAM 
FROM VERTICAL. 

@ YSH V.iRIULE _SPRING HAJIGER,CSN CONSTANT SUPPC~T 
F\_ .............. ~k~,D&. l'ilGID 1 HYD HYDRAULIC SNUIIER, AltC AIICHORP 

/\ 8s ~ SPRING !C.UE l.8$,/IM, (FOR VARIABLE SPRIIIG IWOGER), 
SlYLE: s SINGLE ROO ASSY, i T~PE!E .1.ss•v,F FLOOR StftPORT, /3', . .... , L DET.IUJ ,_ -- ,;.,_ ~- l O Ille SOI.AA PI l OT PLANT DAGGETT, CALIFORNIA iJtllAL ROD .l3S1 l. 

~ -t..,,..A'. @ :f~P&:'tc.l~T~J"J/~~:¥s'.""'cmo oo IIOT 111CLIDE REFERENCES IFtV( ,'(«~1Tl1JNV6 r.- CHECKED BY:A//M DATE:,,,.,,, I JOB N.f 
Pt3· l,fZ IA Vi\ FOIi RID ~ ,.._,_ 

APl'ROIIEOBY: {,o OATE:•/1/t,b I C-21700 
N• REVISIONS Clll1 BY SCH it:MG ISO. LS. SCHEDULE N• "6· Z ISHEET NI / OF 2 

-
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FUNCTIONAL REQUIREMENTS Pl PE '51 _:'~~ r DESIGN DATA 
&11&0.-T '1/.1'?A. DATE ,.;21,-1'6 IIHIINEIIIY ,- ,_. ;-, -lb 

Ill} DI..._A~a:.N , - Q) ~ PIPE SUPPORT K~ ROO co~ STR. MARK HOT ---·~·- PIPE INS. HYDRO LOC COD-HOT iu11.REdD. 
~T 

SELECTION SIZE ASS( DESIGN REMARKS NI TEMP (HOT)LDAD o.o. TMK LOAD N• X VERT. z 1vuuOIST S~ ll'IG.N•- 1S1z1 TT 
(L8S./ 

(INJ LOAD WT. LOAD t-F) (LISJ (IN.I UN.I (KIPS.) y (FT.JIN) TYPE TYPE (1ft) 
IN.) ILBS.I LBSJ (KIPS) 

H-MS-?-41 %0 6,15 (i,t,26 4~ .7 ,,z -¼',1, /~ //P 3~ - VS/I s 'J8 8 - 75 ~ 7/3 - .8 BY Sf'et. ~2 set DETAIL 
-?l 2099 2,4 /r,.JA/ -Jf,1, IY.,UP z~ - VS/I s 98 IZ. - 225 I 2580 - Z,h I 
-iJO 994 I./ 182 ~, %,VP 1,t1, - VSII s 8-2'8 ' - zoo ¾ //0/,, - /.3 t 
-31 see S,D.L. - 179~ 0 0 0 - AAIC F - - - - - - - LAIE,C er orNE,fS (l'tff FA~/CA70I?) 
-32 SEE S.0.L. /, 8. 220 0 0 -%. - R•GDE F - - - - - - - ::-:11:~ ~y SPEC. EZ seE oerAJL 
-33 ISZfi 2.0 Zi511 2~1, 0 -2¥., - A' s - - - - ~ - - 2,7 I 
...34 1278 /.4 255 _..,~ 1~,M -/~ - VSII s 98 JO - 5ZO .31.., 1107 - /.{,, I 
-35 1847 2,/ Zt.5 -2'~" 0 Ys - R s - - - - 7Al - - 3,(p ' -~ SE'E S.O.L. - 280 -2 *"'w 0 - G/Jc - - - - - - - - &•3.0 87 51'.eC. E·2 oer,,,,,. -44~ 

-37 2€!. 18~8 -tf t.8/, -/jl ~t.CW -¾-,; - VS/I D 8Z I/ - (,BO 1/,6 z@l{,8:5 175 :i5:o/TorAI) SY SPEC.. l:·2 OE.,A~ "-ATE// 

c· 

-

NOTES ANALYSIS 1.0. CODE PIPE MATERIAL: PIPE HANGER SCHEDULE (D MIN, VERT, DISTAN~~TTIIM Df ST1EL TO i OF PIPE T/W-MS-I-A-l215G>IS-2-Z8.Z'l.'JI. ASrM A:335 PZZ 
OR BOTTOM Of LUGS CORRESPONDING TO MAX, •• SWING ANGLE 
FJIGM VERTICAL. 2 TIW-MS-7-A-"Cl7/5'(MS-2·31' -"' I\ MAIN STEAM 

@ VSN VARIABLE SPRING NAJIGER,CSH CONSTAJIT SUPPG~T 
/'\ ...... ~ ::-Rlu~OE, !IGIO, NYD ·NYDRAULIC SIIU• ER, ANC AIICHDR, 

/\ i IC' .. ING SCALE LIS,/IN.(FOR VARIABLE SPIIIIIG HANGER), 
fflL£: S SINGLE ROO ISSY, i TMPCE ASS''r ,F fl.OOR SUPPORT1 

.,, 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA 
tJ DUAL ROD lSS'Y. 

/e\ Rev. ,.,_,., •• ,-3,_, 37 ¾v,.., G""1 @ :n~P:'i:m\ffiJ'JR~!f.l:~s'.NDICATED OD IIOT IIICLll>E REFERENCES CHECKED BY: ,11/.ff DATE: -t 1-so I JOB N.1 
Pl3-lef2 IA\ Vi\ /:;JR /3 tD ~"&I. Cµ., APPROVED BY: /e,o DATE: f/1/.,0 I C-21700 

N& REVISIONS [llr'I BY SCH IIMG ISO. LS. SCHEDULE N! MS-Z ISHEETNI Z OF 2 

• • • - - - - - - - - - - - - - -·-- - .. -
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FUNCTIONAL REQUIREMENTS PIPE SUPPORT DESIGN DATA 
ANALYST ,t7_r,,,,.,, - DATE ff•;;ZL.,PA DESIGNEDIY y,., c DUE~-• .d• ... ® ' DlsPlACEMENT, 0) ~ PIPE SUPPORT 

K.'Ji ROCi co~ $TR. MARK HOT ~l'VIIIII~ PIPE INS. HYDRO I.OC COLD--HOT UtN.REdo. 
~RT 

SELECTION 
(LBS./ SIZE ASS'f DESIGN REMARKS N• TEMP (HaTll.OAO 0.0. THK LOAD N• VERT. 2 VERT.DIST sw FIG.N-'- 15121 TT UN.) LOAD WT. LOAD rFl (LBS.) (IN.) (IN.) (KIPS.) X y (FT./ IN.) TYPE TYPE illl() IN.) (LBS.I LBS.I (KIPS) 

H-MS-3 i 9/pO ll2Z r,,,r,,z5 41/z /.3 207 -'%-. Yz/lP 14' - VS# 5 8-2"8 /{; - z(,,O ~4- ,Zfil - /.1; BY SPEC, ee SEe DErAJL 
-2 SEE S.O,L. I ~7~ 0 0 0 - AMC F - - -

' - - - - LAT~ BY OTHEKS (/'JPE l'tllllf/Gf7'01r) 
- 3 : • I ' 

I~ 
' / 33C 0 0 -¾e,, - lf•GDc ~ - ·- -: - .. - - :~:!·.i BY SPEC.Ee SeEDETAII. 

-4 /8:35 i i ,Z. ! 345N I 0 -2i+ - R s - _··1 • 
l - 314- - - .3.3 

-5 938 i i i /./ 31,5 ih., '3'it.DI{ -2Yz - VS/I s 8-ZWJ ;+ - eoo 3/4<. 75:, . /,!J _,,, 
Z300 I 2.IP 3l:l 0 0 -If., - R s - - - - 'h - - .!J,4 

-7 :'38; i l 1,5 :JB/).1/ -1~ 0 2~ - I R s - - - - ~ - - 2.1 -an- 21~1 7 
-1- ! VSh' I i i 2,4- 390~ -'};"- '-' VP Yz - $ B·'V~B I, - I 450 I 251/ - 2,8 ---t-'-'--· 

' I ' ;..-----+-· 
' -· -i i i -~---·-

i I ! 

I 

I 
i 

NOTES ANALYSIS 1.0.COOE PIPE MATERIAL: 
PIPE HANGER SCI-EDULE (D M\N, 'H~T~ CISHN~D110M O'F SlEH TO£_ Cf Plf'E T/ W/.Y·MS-3-A-3/3/1 ASTM A335 pee OR BOTTOM OF LUGS CORRESPo,rntNG TO MU, ii 0 SWIMG ANGLE 

[/\ MAIN ST,EA/H 
FR<W; YERTICAL, 

@ •SH YAR;ABLE SPRING HANGER,CSH CONSTANT SUPPC~> 
I/\, 

~-..... :~G!:Rf.J\o~. RIGID, HYO O HYOOAULIC SNUBIER, AMC AIOCHOI,. 

1/\, (D lrSl'RING SCALE LBS./IN,(FOR VARIABLE SPRING HANGER), 
(!!) STYLE: 5-'=SINGLE ROO AS.SY, iTRAPE!E ASS 1 Y1 f:-:FL.00fi SUPPORT, IF\, 10 ~ SOLAR PILOT PLANT DAGGETT, CAL I FORN IA D'DUAL ROO ASS'Y, 

r/\ CHECKED BY:M<.., DATE: "1·/·8o I JOB N.t 
@ ~H~t'grl:r,,\t'?~AmR~~~~s'."01cmo 00 NOT IIOCL\Jl[ REFERENCES 

Pt3-2#f\ 1/i\ e-• ••~ "'°IL ,:,... APPROVED BY: /t,,, DATE: 1/,/,µ, l C-21700 
N~ REVISIONS D4T'E BY SCH lrw.r. ISO. LS. SCHEDULE N! MS·:J SHEETNI / OF I 

·-
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FUNCTIONAL REQUIREMENTS PIPE '-1_,_.Jrl' 1 DESIGN DATA 
,INAIWT J11.'?t. .... n&fl' :J•~,'--IA m:ININf:DaY h"'IIIIFE 'i-, .. .,,, 

Ill O1-A~N....- Q) BASI, PIPE .SUf'f'ORT K~ ROO 
co~ 

STR. MAIi!( HOT ,..-••-- PIPE INS. HYDRO LDC ~- A~uoT MN.RE®. SELECTIOt! SIZE ASSf DESIGN REMARKS NI TEMP (HOl'lL.OaD O.D. THK LOAD NA X VERT. z vt,<1.DIST ISiJ'P(ilT S~ FIG.N1 • iSIZI T T 
US./ 

UN.) LOAD WT. LOAD l"Fl (l.8Sl (IN.) UN.) (KIPS.) y (FTJIN) TYPE TYPE (IN) 
IN.) (LBS.) L8Sl (KIPSI 

1-1-M$-(;,•I q"'° 1424- ti,lo25 4'/z. I.(., 227 •1,i. 'l/1101.JP 1\11,. - ~H s B-2"6 II - 340 1/8 1'615 - I.g 8'I 'l>PeC.. E2~5e.e. CIETAII. 
t -2 t ,Q,<leG, to.<..2S 4'/i s.o 24511 Y\i. 0 ~ - R F - - - - - -- - 5.5 + 

H·MS-&-1 %0 112 2.375 3~ 0.2 !a9I "'1/lfo "7AI UP HIio - V':>1-1 5 B-2."8 3 - ~ 'lz. 2.03 - o.3 B'f" SPEC.. E.Z, ~EE. DETA.I1. 
I -2 I 32<1 Z..375 3~ 0.4- 3'1611 -!j,(. l'/6UP I }Ii. - v~ 5 qg "' - 42. 'W, 37"- - o:s I 
' -3 ' 13<.,7 lo."25 4-'lz. 1.5 ~ 0 0 'lz. - R I= - - - - - -- - 2.2. t 

H-M'::o·I0-I %0 &, 2:315 3'/z. IJ.A.. '100 -1111. 1/2.UP z~ - v~ 5 8·7."8 I - 2.1 '12. C\(o - 0.2 S'< ~- E-2. SEE DET"ll. 
I -2 I 74. I I I q,5 -•y,., 1/2 UP 2.•~- - V':,H 'S B-2(..S I - 2.1 'lz.. 57 - 0.2. I 
I -3 I ISO I I I qzr -7/1& 0 2.~ - R 5 - - - - 'lz. - - 0.2. I 
r -4 r G.12 ' ' ' q5 • I 0 1';11. - R F - - - - - - - 0.7 t 

NOTES ANALYSIS 1.O.COOE PIPE MATERIAL: PIPE HANGER SC1£DULE 0 NIN. VERT. DISTAN~II.ITTON Of SHEL TO t OF PIPE T/W-M"::o-l-,.._·12/S (MS·<o,~ A.':>TM ,•;335 P22. OR IIOTTON OF LUGS CORRESPONDING TO MAX. •• SWING ANGLE 
FRON VERTICAL. T/W-~T-I3·"·I/I (M':>-10) /\ MA.II...! STEAi-\ 

@ VSN VARIABLE SPRING NOGER,CSN CONSTOT SUPPCH ,, ........... ::aulai:DE. RIGID, 11'1D HYDRAULIC SIIUIIER, ANC ANCHOR, 

~ ~ SPRING SCALE LIS./IN.(FOR VARIAILE SPRING HOGER). /\ 
STYLE: S- SINGLE ROD ASSY, i TU.PE!£ ASS 1 Y1 f FLOOR SUPPORT, /"\ 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA 0-·1:.JAL ROD ASS'Y. 

'\ @ ~m~~•sr~~T~J'J/t~=ts'.NDICATED DD NOT INCi.WE REFERENCES CHECK ED BY: A/L,11 DATE A ·t-80 ( JOB N-' 

PI3-I ( MS·'-, J.1':o-8) M\ Fi\ FtJ/1 81D l¾c.. G,,~ APPROVED BY: /1,o DATE: 1/r / ~ I C-21700 
PI'3·8 (.M~·IO) II. NI REVISIONS IWE BY SCH IJlllll ISO. LS. SCHEOULEN!. 1-,\~-<., SHEETNI I OF I 

• • • - - - - - - - - .. - - - .. - - - .. -



- - - - - - - - - - - - - - - - .. -

...... 
°' ...... 

• • • 
FUNCTIONAL REQUIREMENiS PIPE SUl-1-"i.>t<T DESIGN DATA 

ANALYST ~ ~ 7/t.- DATE 3'· :Zif, - fl? DESIGNE:OIY """., DIii'! J -7 ~-.0, 

pPERATIJ 
DISPLACEMENT <D ~ PIPE SUPPORT 

K~ Rool $ STR. 
MARK HOT PIPE INS. HYORO LOC COLD--HOT MIN.RE®. 'rsBASIC 

SELECTION 
!LBS./ SIZE COLO ASSY OESIGN REMARKS 

N• TEMP (HOTlLOAD O.D. THK LOAD N• X VERT. z NERT.DIST UPPORT sw FIG.N,- islll: T T (IN.) LOAD WT. LOAD 
rFJ (LBSl (IN.l (IN.) (KIPS.) y (FT./ lf'O TYPE TYPE (INl 

. IN.) (LBS.) LBS.) (KIPS) 

H.-,-\<;-7-, i BBS c._~~ •• 10.1S i 5 - 1~'.~ 0 0 0 -- MIC.. F - - - - [·-- --- - L-"TE.R B 'I' 0TH E RS. (Pl PE Fit.S~ICATOli! 

·2 ,I l i ~ 440 0 0 -i'-1/tr., - R,GDE.. F - - -·· - I - , •-- - ~- ~ ¼-.i? B'<' '::>PE.C.. E.-2 see. OET-'IL. 

,. 1"'40 i i 2. ... 4::61 ·'/e 0 -25,i" - R ':, - - - I ·- 314 - - 2.9 

•(, i ', "'t\C; :,i 41-S ·'>Ji~ I%. DIJ ·I V';,1-\ s q~ e1- '75 ~!C,"/\ - \.",-

-s I 421 ' 
o., 4& -1/B ''3/,., Dt..l -1;2. - VSH ':, 9e, "' -- 4-2. !j'e, 3& - o.s 

-~ ' 2:,(o 7 ' 3.1 484 314 0 -1'%. - R F - -- - - - - - 4.0 

-- 350 S8':, ! '21/2 I.C 442 I 0 ·'};" - R F - - - - - - - \.\ - I >/.,_ ~~~-~ -e I i 5E-.~ S.C.\.., i ::,.4 500 ·'/2 0 0 - R~ GDE. '::, - - -
.. c, t ! B'SI 1.s :,05 0 '/4 R '::, 

-----r----.. 
\/-:_ - I.? ·~ ~.:~'"~-~~-'~:•,~-~~.,..." '/!'=, - - - -· -

t 
...... --- Sy S"IC, €'2 ,,_.,.,,.,, .&.A,,.-4': 

-1:i Cl • t • :,2.(). -1/1::.0 1
/11o UP '/1(,, - '✓ :,!-, F 82F '1 - 40.:) - '141 -· . 1-~ 

. "' ..... 81" ,. ... .._._......,,,. -,.a -- T, 

NOTES ANALYSIS LO.CODE PIPE MATERIAL: PIPE HANGER SCHEDULE <D MIN. IJl;:RT. OISTAN~BJTTOM OF STEEL TO 't_ OF PIPE T/w/X-W:,·4-·"-·5/?,/i A.:,'!,':, Pl\ 
OR BOTTOM OF LUGS CORRESPONO!NG TO MU, 4° SWING ANGL( 1/\ M-'I\..I :,Tl:AM f:R()M IJERTICAl. 

@ VSt', VAi:tlA8l£ SPRING HANGER,CSH CONSTANT SUPPC:-?1 
~ ........... ::G(R~uloE. R!G!O, HYO HYD(O.UU C SIIIU88ER I lNC •KCHO!<, 

/'\ 
® !<-SPRING SCALE LBS./IN.(FOR VARIABLE SPRING HANGER), 

® STYLE: S:- St MGL£ ROD ASSY, I TRAP£~£ ASS' YI F FLOOR SUPPORT., :/\ l O MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA 
OC-DUAL ROD lSS•Y, V\ CHECK ED BY: J.v,~ ® OPERATIONAL [ltlT) AMO COLO LOADS IKDIClTEO DO IIOT 1•tLIJOE REFERENCES l»,TE: -f·I-PD I JOB N.t 
WEIGHT Of LOWEil: HANGER COl4'0NENTS, 

Pl:.·7- h,. /i\ ¥- APf'AOYEO BY: 1/t,. Da,TE:~t,111o I C-21700 t::n/1 RID G,/1"( 

N!. REVISIONS D,1111: BY SCH IIMG ISO. LS. SCHEDULE N!. M':>-1 isHEETNI I OF ' 

-
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FUNCTIONAL REQUIREMENlS PIPE ._._ _-; 1 DESIGN DATA 
&ll&IWT !11.v- DATE ;-,6•1'() IIUIINEDfl 1'I -•-• --ili1 OIIPLACEMENl"" © 

~T 

PIPE SUPPORT Klll ROO coa STR. 
MARK HOT -~-··- PIPE INS. HYORO L0C r-"" n-HOT .. 1111.RECID. SELECTION 

tLBS✓ SIZE ISS't DESIGN REMARKS 
NI TEMP (HOOLOAD O.D. THK LOAD NA X VERT. z VERT.DIST S1lr FIG.N•- SIZI T T (IN.l LOAD WT. LOAD 

!"Fl (LBSl IIN.l (IN.) (KIPS.I y (FT./INl TYPE TYPE iltNl 
IN.) (L8S.l 'LISJ (KlflSI 

H-MS-9-1 8fl5 SEE. S.D.,. t,,G,25 4~ - 370 0 0 0 - ANC F - - - - - - - ,UITZC, BY OTHERS (PIN FAlllflrATDR) 

H-S,-t,,./ 530 SEE S.O.l. Z.875 e· 3;,o 0 0 0 - AIIC ,= - - - - - - i4T"~ 8Y OTN!WS(lfff FAIJ/flCATO/?J 

H-Sr-9-1 8(,,S 40(p 4,50 4 .5 315/,/ /,fr,. 0 Y+ - R F - - - - - - - /.0 BYSl'R. E2 Se£ OETAK. 

H·ST-13·! 9(,,0 2"Jfo 3.50 .3~ N'.A. r,50A -~" 0 z~ - R s - - - - Ye - - ,4 BY SPEC. EZ SEE DETAIL 
-2 t !24 ~ + ' 957 0 0 l}fJ - R s - - - - rz - - ,Z • 

H-ST-t4-I %0 (,,BO 2,375 3~ ,11.A. [8a?,1 Ye 0 If/a - R s - - - - Yz - - .s BY SPEC, €2 SE€ OET4 

NOTES ANALYSIS I.D.CODE PIPE MATERIAL: PIPE HANGER SCHEDULE 
(D MIN. VERT. OISTAll~~lTOM OF STEEL TO i OF PIPE r/lll-MS-I-A-12/5 (MS-9ST-t, sr.,> ASTM A335 Pl/ EKCePr ST-' ;11/()t, 6R-8 

OR IOTTOM OF LUGS CORRESPONDING TO MAX ... 0 SWING ANGLE 
T/w-ST-13 -A -Iii (ST-13 sr-14) V\ ,MAIN STEAM FRON VERTICAL. 

@ VSM VARIABLE SPRING MARGER.CSH CONSTANT SUPPC~T 
V\. .......... ::GERllu~DE. ~1610, IIYD MYORAULIC SIIUB8Ell, ARC ANCKOR, 

~ < SPtl!NG SCALE LIS./IN.(FOR VARIABLE SP111•G HARGER), /\ 
STYLE: S SINGLE ROD ASS't, i TRAPE!E ASS 1 Y1 F FLOOR SUPPORT, 1/\ 10 Ille SOLAR PILOT PLANT DAGGETT, CALIFORNIA 
0 DUAL ROD ASS'Y. 

/\ ~TE: 4-1-BO I JOB N.1 @ ~m,w~~~T~~~R~~~,s'.NDICATED 00 !NIT INCLUOE REFERENCES CHECKED BY: //11,11 
Pt3-/bt\ /'r\ Fn,11. BI/J 1'- 6""1 APPROYED av: '"" ~TE: •/il&el C-21700 

P13-8 /A\ NA REVISIONS IDlllrl BY SCH DWG ISO. LS. SCHEDULE N! MS-9 ~HEIT NI / OF / 

-·- - .. - - • - - - • - - - - - - - - -
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FUNCTl~L REQUIREMENTS PIPE Sl..'~T DESIGN DATA 

MARK 
N• 

l~ , H-VT-1- i 

-O< 
\j.J 

-? i -·--· -.3 I 
-4' 

-5 

-Ii 

-71 
-13 

-'3 I 

-/Qj 

-II 

·12 

·13 

-14 

-15 
-/(, 

-17 
-1a 

-19 

-20 

-21 

-2Z 

-23 
-24 
·25 

·21,, 

H-vr-11-1 

HOT 
TEMP 
!'"Fl 

9foO 

' 
I 

® 
(HCJflL.OAO 

IL&S:i 

125"0 

SEE S.DL. 
I 

98/ 

\ $EE S'.D.L. 

I 

i 
IISZ 

SEE S.D.L. 

297 
20/i 

238 
431,, 

Z9<1> 

/93 

.31.3 

c;,23 

IOI 

5?Z 
1338 

l'tOTES 

PIPE INS. HYDRO 
0.0. THK LOAD 
(lit) (IN.) (KIPS.) 

4 50 4 I, 7 

I I -
: -
I i -

-
-

1,3 

I -
I -

! -
I -

1.5 

-
-
-
-
A 
.3 

.3 

,Ir-

.4 

.3 

,4 
.8 
.2 

2,375 3iy .7 
10,75 s 2,1 

CD MIN. Y£RT. CJSTHC[ FROM 8'/TTOM Of STtEL TO i OF PIPE 

AIIAUST :.'f!r.~- Dot.Tl:Z·I..._.,, DEIIIGNtD8Y 1M4 Dlff!.2!llOI 
01.-..ACEMEN fV OJ ~ PIPE SUPPORT Kil ROO co~ STR. l..0C COLO-HOT .. w.REaD. 

~T 
SELECTIOIII ILBS✓ SIZE ASS'( DESIGN REMARKS N• VERT. z IIERT.DIST sw FIG.N•- SZI TT IN.l I (IN.) LOAD WT. LOAD X y (FT.I li'tl TYPE TYPE l!IN.l ILBS.! ~LBSl (KIPS! 

19N y;(p ¾D# !11,, 4'.o" VSH s gz 10 5ZO 3/4 1078 80 /,9 BY OTHERS (/(()C/(fll)YNE) 
20 0 'la ON 0 - ~DE - - - - ' - - - F,11.~ •• BY SPEC, ,::.z SE£ OIE171flL. 1>- .. ·"-

l'~G.LW 
··- ""'---r-· ~: :J zz 0 0 - Gt;;E - - ' - ; ~- - -

24 0 Z¾.?N 0 - COE - - .. - - -· - ~If:.~ ·~ 

Zli 0 33/i/;;N 0 - GO€ - - - - - .. - Jrw~ .3 ,. ... ~ 
28 0 4~0N 0 - GDE - - - I - - - - - ~It• •6 

, •• • "Y 

~5F -tt. stoH 0 CS// s . 80-V 2/4 t,Jt - I ¾i I - - /,5 
37 0 5~[.W 0 - GO£ - - .. I - - I - - - ~.,,1 -~ 

F-2• ~r 
!!9 0 &.3/<,0N 0 - GO£ - - -t- ' .. - ,;,,.· ... - -· - r - i • ,7 

4/ 0 7~DN 0 - CD€ - - - - - .. - - 2= -~ . -~ 
43 0 81(,.DN 0 - CDE - - .. - - - - - Z; ·i 
50F ~ 9-?t..lJII '..:,_ - C'Sff s 81-H 33 // - % - - 1,7 
52 0 9~lW 0 - CD€ - - - -- -- - - - FJtll ,.o 

F& -..1.n 
54- 0 1o't,_cw 0 - (}[)£ - - - - - - - - ~- 1-0 . ,.~ 
51,, 0 le¾ .?ti 0 - GOE - - - - - - - - ~·. :Z 
58 0 131/eDN 0 . GDE. - - - - - - - - i:.~: :i 
~7 ''1u 13 Div Ii,;(, - CS/I s BOV-C 21 JS Yz - - .s BY ,-!_,WC. ~ ii! Sflf. 'm7'lt 

7Z ,~. 10..;.~ 3~ .. - CSII 5 BOV-C //,, 12Yt - Vz - - ,4 
77 -~ 6 0,1/ 3}f1, - CS/./ s 80V-C /(,,. /0 . Yt - - ,4 

85F -~Ko i,,tDN c½ - CS/I s t!tH-C 18 8Ye - 1/e - - ,7 
92 -%. 8/f1,DN 2!f, - CS/I s 80V-C 17 JO - Ye - - ,S 

/02 -1~, s',ttw 3¾ - CSH s 80ll·C 12 7~ - Yz - - ,4 BYSl"EC, EZ SEE 1)ErAIL 
104 -¾- s~,rw 4~ - CSK s 80V·C 14 t,Yz - Jz - - .5 
IIZ -~ ¾,DN 2¾" - VSH s 82 7 - ZZ4 :;., SH - . ., t 
/2/,, -!4 ?1(.0IV ¾. VS/( s 13-2~ I - 2/ J/2 92 .2 ~~~r::!f':. "'' ~-- -.,;,pl1;, 
832 -1/2 0 2~ - R s - - - - Yz - - .7 Br SMC EZ SEE 'DE111ll. 
/34- -½I J4 OIi '¾. - VS/I s 82 10 - 520 ¾ 1208 - Z,3 ~ 

ANALYSIS 1.0.CODE PIPE MATERIAi..: 
PIPE HANGER SCl£DUL.E r-VT- I-A-4/ l!-2 A5TA,f A'".5 P22 EJr:EPr Pr./34- AS ,., A335 I'll 

OR BOTTOM OF LUGS CORRESPONDIN~ TO MU .... 0 sw1•G HGLE 
W-VT• l·A-5 /\. RECEIVER FLASH TANK YENT fR!lO< ~ERilOL. 

. 
: 

Ci) VSH URIULE SPRIIIG HANGCR,CSN COISTUT SUPPC:n T/W- ST-13-A•I/I (N·VT·l-26,) .I"\. .......... ~R6u~OE. RIGID, ifYO MYl)UULIC SIUIIER, a.NC ANCHOR, 

.I"\. 85 r SPtU•G SCALl LIS,/IN,(FOR YARIAII.E SPIIING HUGER), 
STYLE: S- SINGLE ROO ASS¥, i JRAPE!E ASSlY,F Fl.OOfl: SlrPORT, R-. ,A, "••~ ~·-·· ·-

,,,.., l£..._. IO Ille SOLAR PILOT PLANT DAGGETT• CALIFORNIA ~ llll.ll IIOO ASS'Y, 

i/z\ ~,,,,. © ::m:+i&:-tolffi~~R ~::.i:::lfsl"DICATED DO NIH IIICLOOE REFERENCES' <'~A 1t--6r.--• ~,., CHECKED BY:AII~ DAT[: .,,., . .,, I J08 N~ 
Pt3-(,, /J:.. '/1\. ~,..,. Am ~h"- 1= ... APf'ROVEO BY: ft. DATE: 1/, 111a I C-21700 

N& REVISIONS 01111 BY SCH IDIIIIG ISO. LS. SCHEDULE NI VT· I lsHEETNI / OF Z 

-



FUNCTIONAL REQUIREMENTS PIPE Sl~~T DESIGN DATA 
.&11.a,wr.J.1,r• DIITE -..:,,-J?o DUIINED9T - DllrE L_ 

-~-,, 
di) DIIPLACEMl:NT"' Q) 

~T 

PIPE SUPPORT K~ ROD. coa STR. 
MARK HOT _.~- PIPE INS. HYDRO LOC r_,,, n--HOT uw.REdo. SELECTION 

IL8S✓ SIZE ASS'( DESIGN REMARKS 
N• TEMP (HOOi.DAD O.D. THK LOAD N• X VERT. z VERT.DIST S~ IFIG.N•- !SIZE T T (IN.) LOAO WT. LOAO 

C-Fl (LISl (IN.l (IN.) (KIPS.) y (FT./INl TYPE TYPE IUNl 
IN.) (LBSJ LISl IKIPSI 

H-VT-1/-Z 9IDO l8Z3 10.75 5 2.9 ~I" -~ ,,. UP ~ - VSII s 8-21,8 IZ - 450 I Z01t, - 3. z BY Sl'EC, €~ SE6 De174/L 

f/-VT-IZ-1 110 2.875 312 .z 202 ~ 6~DN z - C'S/I 5 8/11 9 7Yz - ~ - - .z 
-2 127 .z Z04 'Ji. 1/z DN' I - VSH ,= 98 2 - /3 - /()8 - .z 
-3 .!JZZ .3 ZIZ V& 0 -1/4 - R F - - - - - - - ,5 

-4 SEE S.D.L, ,2 215 0 0 -/~ - R•GDE ,= - - - - - - - P,r11;0 
,==- .. • 5 

-5 124 .2 Z/7 0 0 -zlJ. - R F - - - - - - - .3 

-~ 71 ,2 220 0 0 -Zif - lf•GDE ,= - - - - - - - ';.~: '·i 

-7 .,, .I 225" f/,4, 0 -2¾ - R s - - - - It - - .3 

-8 271 .4- 232 -Z~ tt:W -!Ye - VSII 5 98 5 - ~, Yz 240 - .5 ~-~!':.~ /::-~- -~-~-~-~~-~ 
-9 //0 .z Z351' -I¼, 0 

-2--
- R s - - - - k - - .z .8Y SPEC. GZ SEE DET'AIL 

-10 /72 .3 242 -~ 0 -I - R F - - - - - - - ,3 

-II 88 .z i.'44 -1,z 0 u,. - R s - - - - !12 - - .z + 
-12 SEE s.o.L. - 247 0 0 0 - ANC - - - - - - - - u,ru.. BY OTNE/iS (PIP£ FAIJRICATDlf) 

-13 137 .2 i.'49 P44, 0 -~" - R s - - - - J,<z - - .z BY SPEC. E2 SEE DETAIL 

.... -/4 t.38 .2 255N -'¾ 0 -/9?'4, - R s - - - - Ye - - .2 

~ -15 /04 ,Z 2"2 -~ YzDN -/~ 4-0 VSH s .8·26.8 I - 21 !12 94 30 . 3 ~~-~,~~~~ ... ~-: 5!'.!~-r.,, 11;..•,,,., 

./(,, 'J4 .z 2"5 -%'.. ~D# -¼ VS/I s 8-2"8 I - ZI t'e 81 30 .3 ~y __ OJ"..'!-':~ A« ~t:1""r'"''-•DN 

-17 188 .3 Z77 -~" ff4,/)N' -~" VSH s 82 3 - 70 !lz 16$ 3fJ .4 8Y OTlleRj (SCE) 

-18 ,;.~o 1144 f,,.il,Z5 /. (p zs,, -~(I ff11 IW ~" VSII s 82 JO - S20 ¾ /Ill 70 /,8 I 

-/9 1 219 ., • .3 Z,01 ·% 1/ADN -¼. VSII F S2 4 - 94 - Z07 30 .4 • 

> 
.I! 

NOTES ANALYSIS 1.O.CODE PIPE MATERIAL: PIPE HANGER SCl-£DULE © MIN. VERT. DISUNCEFROMB"TTOM OF STEEL TO l OF PIPE T-VT-/-A-4/8 ·2 ASTM A355 PZZ ExCEPT PT.1451" AST'M A!J:15 Pl/ 
OR BOTTOM OF LUGS CORRESPONDING TO MAX, • 0 SWING ANGLE 

W-VT-- I-A-5 1/\ RECEIVER FLASH TANK VENT 
FROM VERTICAL. 

(D VSH VARIABLE SPRING HANGER,tSH CONSTANT SUPPC~T IA. ............ ~Rfiu~O£. ~IGID, HVD HYDRAULIC SNUBBER, Allt ANCHOR, 

~ < SPRING SCALE LIS,/IN.(FDR VARIABLE SPIIING HANGER). A 
SlYLE: S- SINGLE ROO ASSY, i TRAPCE lSS'Y,F FLOCMI Slf'PORT, I/"\ 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA 
D OOlL ROD lSS'Y. 

/\ CHECKED BY: .//tu Da.TE>t·I·&:, I JOB N.f 
@ :f:,W:'t.1T~~R~~~S~NDICATED DO NOT INCLOOE REFERENCES 

Pl3 ·" ht\ A FtJR Bm I~ ,..,.. APPROVED BY: 7t,,, oa.TE: 1/1/f,D I C-21700 

N& REVISIONS IDllll BY SCH .._ ISO. LS. SCHEDULEN! VT-I SHEET NI 2 OF 2 
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2+ 
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~ft 
{1 14 2'-4'' 

1. 

-~ 
_J, ib.l,Q -.!. 
't.i, EX\~T~ 

1 
W8x40 

I 
I . ~ 

U::\/1:.L 15 
LOCATION PUN 

+ LOCAllOtt 0/F l'TUL AllACMMlN1 

• ~TION Of' PIPE AllACHMlNT 

~ 
PLAW VIEW 

~ cE'/..\':::.T. W8><.40 
I 11 1,.....-::> 

b.·x-,, o" 

I 

I I 
I I 
: I 
11 
11 
'1 
LI 

'9 
14 

·•13 

12 
II 
10 

6 z, o·· 
~L • />_J.()• j_ 

CJ 

• VLNIJOR [NG. REV. RHERENC[ DAAWIHGS REV ~t:=t . I I 
E PIPIHG pq. '2. °P .i 6 
o STltUCTUIW. S~2.-~--:!:1. -~ --•-1---------------------t-----t 

. C atGTRICAL 4 • 

0· ~ j_ , ,,,, .., G.. .,..4 c.. $. a ~ rm) I I 
I I A 2 2 Vi ){ 2 :x (o "'A,.. c.. ~- , B'< EAJ!i.) A RE~15eo N-5 P1rE Lt1C.qr,,14,v 

NOTES: 
0 

E~GINEERING RECORD ~ __ I I ~ 11
-.1vc:... P1PE, (:e,y fN:'J.) 

PIPE 1T.MP£RATUA£: 4 40 F ~.!~ctNf o '/>, / 1 ~c-~o , ,; . ,' __ 4 ___ ITO. RE do COU?ONENT OCSCAIPTION lt[l,Wtl(S 

STRUCTUAM. O(SIGN I.DAO: F,c: o, 11( F'(-:. (o. SK om: c.c:1 C. /~\') ,wrr . /. / /.,' ] SCALE: St n 7 

• '1P£ SIZE: 4.5" o. D, F -:. o. I ~ Mx = , I 'J( ~[_!.':,!! ,,, ,,.,,.,,; ,. •) ~P_llQ~ 2 NOHE ea!~!: .... oger l 1165/8 

E PIPE INSULATION: '2 '/1.. ,. fly: • 'i'K,) Hif., ,Z 'K ,.,.:~ _,-- I '7 ' 0,AT( ffi. Fl!.!k,1J!.1, . 
I PIPE NAT[RIAL: ,b,.,;;'n-1 t,-. 10 <.., ~.R,. B ~Tf. REVISIONS 10 ~e SOLAR PILOT PLANT DAGGETT, CALl(ORNJA 

.: ~•LYSIS 10. COO( IT/"! I " I ,. - • ' ~-;::J~:; :i;12~ ( PllOJE.CT N• C-21700 ILINI; H• ., ..•. f.\•/-~• .. ll!·-"IM.UIIC ,., t,f•FW-?. -1 
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Li; EL. ·300!. 81:J ·~ ~ 
· LEV/Et. 14 
LOCATION PLAN 

+ LOCATION C1F STEEL ATTACHMENT 

• ~CATION Of PIPE ATTACHMENT 

W8Xlt3 

PLAN 

NOT£S 
PIPE TfJff.RATIJ/tf.: 4 4 0 °,c 
STRUCTURAL DESIGN LOAD: Fx c·, 3k Fz =. 2'k 
l"IPC SAZE·.f,J.J 1£'),D, 
PIPE INSULATION: i ft'" 
PIPE HATERIAL:A:31/\-1 Alt.•lc (,I( 13 

• 

A-A 

VENDOR ENG. REY. REFERENCE DRAWIHGS 
E PIPING I _E__q, fl. 
0 STIIUCTUIALI S :3 2 - 5 
C [Lf:CTI .. CAL 

8 
A 

ENGINEERING RECORD 5 

Ns1GNl!>l ;/Jt.Al I o«CME>l _ //;fr,.' I 4 
O,.T[ 14-Zl-8("• I OAT[ I ,·.71.;,,_,'" 13 

llt:Vl[Wfl>I __ _,.({_y}:/,1_,_-___ - !M'P_IIQ\611 2 

14 
i3 
i2 
II 
10 

! 
8 

~ 
4 

~ 
SCALE: 
NONE 

6 y: 5Ji1o'' D~ 

Vtil.ft>O-/ 

PIPE= ALIGtllJ\~~T GUIDE": SIM,FIG. 25<o 

COMPONElff DUCRIPTION IIEMAftKS 

Ste•~~!:!oger 
11165/8 

om: I "" ./ -'.,- """f() I OAT[ I 
1 "'~;' · f?,f-go W·, (f. l1 !E~ISIONS I 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA 

ANALYSIS ID. COO£ I T7w'- Fll'{-0/-A_-__"-::!LC: PROJECT N• c-moo luu: N•4'~,#-Z-i711i[JMARK H• /I-EJ-11-Z-Z 

• - - - - • ------ - - - - - .. - -
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-----------------------------------------------------------. 

1~21/t" 

<I.so 

-+-

z 

x..J 
A7 

I 

~4-
~ 

X 

- ---- -- ~ 

f I ,,__.__ h-lbl 
~~=-:::::=:7' ~L ;,,,_,,q_" 
t ----- -1 J 
I W8Xl8 A 

I 
:, 

-
PLAN A-A 

VENDOR ENG. REV. REFERENCE DRAWINGS 
E ........ //9-2 
D STllUCn.,w. . .:::: .3 z _., 
C lllCTIIICAL 

8 
A 

- 5 
NOTES. ,:, i,,.,,,,.,...,..,,.,,,....,....,...,..,.----r-==:=ir----~-:-,----t 4 PIPE TOF£RATUR£: 4,.LIO -,c 

-- z'-. ,,,,,. ,, 3 
STRUCTUftAI.. DESIGN LOAD. f-y =-, I'- r ;::··,,:_ K ~~!!9!1-....::!~CC,.......,---J=~~l-------1 2 

~:~~~~~~\JG RECORD 

T4 
i3 
12 
II 
io 
! 
e 

REV 7 
•!74 6 
0 5 

4 
3 
J J / 

IT01RE® 
$GAL£: 
NONE 

- -¼ 
I t 

I 
I 

~ r --k,9~.w~ 
l~V~L/3 . 

LOCATION MN 
+ LOCATION OF ST&L ATTAGHM£NT 
• ~TION OF PIP£ ATTACHMENT 

6Y• 5/a' DN 

VOL ,Pts,t> -I 

PIPE. ALl6tHI\E.WT Gl>IOE: SIM,FIG. ZSlo 

COMPONENT DESCRIPTION ROWIKS 

Ste•!~!:!oger 
!11\65/8 l"IP£ SIZE:4-S ''o,D, 

PIPE INSULATION: 2 Y~ ,, I 10 HIie SOLAR PILOT PLANT DAGGETT CALIFORNIA PIPE HAHRIAL: .t'J:37A! Al{)C,-, c-d-/, o REVISIONS ' _ 
PftQJECT NI C-21700 Utt NI ''f"W~-,4/8,4 MARK~ • ,5 
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0EL Z&'.7'-8~·~- ~ w· -
A-A 

14 
13 
12 
II 
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8 

VENDOR ENG. REV. REFERENCE DRAWINGS I RE\t I 7 
E PIPWG I p9.;; 2- l f'_£ I 6 
D STIM:TUW.I 5' .3 'Z • 5 I O I 5 
C t:UCTIIICAL 4 
8 3 

~ 
~ 
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APPRQ~~/ ~-]~I-"'~ 

~ 
l 

-'--
2 

.c.;-
l 

-:-t-
l 

l'TEMIREaD 
SCALE: 
NONE 

PIIOJECT 
DATE I ,; . _;;""J7L? II l,11~. 

DATE REVISIONS 

lt••!,.!;J!oger 
IIIMAIIQ 

11165/8 

10 MWe SOLAR PILOT PLANT DAGGETT• CALIFORNIA 

ANALYSIS 10. COOE I T-VT-I-A--1-:-,-:.:· W-VT-l·A-5 PROJECT NI C-21700 )L~_.,.4-"Vr- 1-kEtJIMW Nll{·_VT- l-19 

-
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! 

.. 
a : 
~ 

t 
• .. 

-

I 

11D ml -.D ACI089 IRDl"I OP ,.._ Ii 
' i . 

I 

1-
1 

.[ 

tx,~-r WI 'Z)(t/# 1 - -' II" e_ 

TOS EL lf#4'·•~~ . 'T +- ; _;::L;. ' 

") \ I t ' --t _,.,, 
EL.\ (o~- 511 t L ., - I 

IJQ~~ ~. •~:JI 
14 Id~ I :~, 

.; £Xl1.'T :_ j ' 
"---' 2 I uJJ2t~.6. . ~ I 

... T----1 ~II -=--_-. ---

.. 3 - . ' , - L. 

~ __ _ LI/-VEL 3 I .. 

~ 4 !OGUO, e ti 
'I • I 

~ + UJCATm a, s11& •-w • LOCATION CIF _,. .... _,. 
,,,, 1) ' 

6.x• - ~,: 
6 ' ~ 

91UtJGl&L (IOt) DD eot1 LOIN AZ• '2 ·2 ! 

5 J•ICAt'ID 11D IOt IICJ.ud Dim ' 
o, LOUii lUGilll ~ , , ... P'60· I 

~ ·~fr 1 SPRIN6 OA1~ 14 1 

., )I.,, ty··-; FIG.N9 TYPE SIZ£ 13 , 
. 1 8/H C 17 12 
WP EL. ' f>8 -0 5/s" / T (J . ~:;;..;...;..;NO_T __ LQID ___ ~--1~3~8~'71'~'""'.',:--I t---t-------r---!.--!"'---r;---t 

,' •• I OOLD I-OU N.A. IO , 
l('C · r =' ,, .,.va ___ T._. _TIIML__,;;;......c...,.. TO ___ tt_. +'I&:> .... ' ~+~.._'J....,_, ·n,Ji/ ...... 9__,. _______ _,. __________ _ 

j -T. T. CONST. 911,ttOIIT 4' f/.:. '" 8 
~ VENDOR ENG. REY. RtF£11£NC£ DIUIIINGS 11£',t 7 ' 

-- ELEV. LOOKING WEST E l'IPIIG t'CJ-? /-'_3 6 1 1/.e• DU, ,. s. CLEVIS lf/PIB 111G. 299 .·. 

<sren. Fr~7-,1r•D 'f()•) D 1T11UGTUML 3E'::-3 o 5 1 U. 11 MA. WBLDisu,cc~7.kii. s. s, m '"-"" 
' C n.ECTIIIGAL 4 l V2" DU. R. H. 111D, lOII no. 140 , 

8 3 2 v~n DIA. ll, H, HEX NUT ' 

4 REll1$EQ th,r ~,,.,J s-.,..,/~ S,zE qi A-vA~1~ ~ A 2 l SPRIIIG lf//NTEW()t:'iD .t.QIID ,4Rl4 s1 E DlTA 

NOrU" ENGINEERING RECORD 5 I l Yt!" DIA. STlllJCT, wnl>lNG LOO FIG, S.Y 

.,.. llWIIIATUIIE: 9/p()',e::- ,v,, rt QtEClcED "If,,.. tvt-1 4 ffDI flEfZ COMPONENT _ ·-

S"-'UCTUIIAL DESIGN LOAD: • 7 k. BITE I ? - ;> </ r,-, , oat£ ! ·z:s·=✓ • ., • ,· •. ~ r, 3 SCALE: St ... ~ ........ , 
. A. 6'' O l) .L/7> ,_. -~-,,, '.·'·'-' ~ f{IIJ!ir;;',,, NON£ -:;.,,;,T.;~-6 1 165/8 

l'IN: Slzt . ..,..-, ' ' DoWt I ·.;:. 9· ,;,,, OAT£ •·' • 1-,·,t, -''' -~ '. , , 
PIPE INSULATION: 4" ...o,e:ct I I _..,,- ·,: 10 Ille SOLAR PILOT Uli MGGUT, CALIFOIOUA -
PIPE MATERIAL: A:JT# A~.35 P;/2 MT£ 1 REVISIONS , 

ANALYSIS ID. COOE 17·: n:/-.,, -6 . ,V-VT-I-A·7 PROJECT N9 C-21700 lt..N Nt4"VT- /- KE:FH- •iH-Yr-J --_zo 

i 

• - - - - - - - - I - - - - - .. -·~ -



-

11,J 
00 ... 

- -• - - - - - - 1 - - -
DO NOT WELD ACROSS WIDTH OF FLANGE 

EXIST W/2. x-Z.{p~ 
I I •• 

TOS EL.14(&;-llilzr==--•=7 

o· : I I 11
' I 

EL.145 -111/4 '== =__5icj~:'.'.'.'. ====I 

¼'' 

: 
-:'I 
~ 

<:) _, 
('c) 

t al _. ____ __, ·~'f."~~ 
WP EL /4[:-1 10 1J,h _· ,: __ _ 

'6 

3 

4 

5 

ELEV LOOKING NORYI-\ ··----- ---

NOTES 
0 

lnEflGNED. AIL,# 

VENDOR ENG. REV 
E 
D 
C 
B 
A 

·+ 

OPERJ.TlOHL IBOT) !HD COLD LOADS 
IIDIC.lTl!:I> DO IOT JWCLIIDll RIGHT 

or LOHR B.UCU COUPOIIDTS 

SPRING DATA 14 
FIG. NI TYPE SIZE i3 
80V C /7 12 

HOT LOAO I 2 ')(pit= II 
COLD LOAD I N.A. 

•vur. fll.wt:L c. TO H. I 8 ,1/1p "lJ1I 
!§ 
l 

T T COfdT, SU~Oltf I / Q " 8 
REFERENCE DRAWINGS I RE\! 7 
l'IPING I P9 -_=? IP.,;r 6 

STIIUCTUIW.I $-32-_3_ IO 5 
ELECTIIICAL 4 

3 
2 

EN~NEERING RECORD 5 I 

CtECIIED J~ - rl/ i--1 I '4 

1 

1 

2 

1 

- - - -.-
~ .. 

JI''~ 

+- r-~ 
I I I 

Ei/ST 
Wl2JC2 

G' I I) I 

~ Ir, t _ _..,~o 

~ - LEVEL 2 - 1 

LQCATl()N MN 
+ 1.0CATION OF $,UL ATTt.QIIIENT 
• LOCATION OF PIP£ ATTAOWENT 

6x- -¾t,'' 
6z• 2J/e" 

VOL. P(o0-1 

Y,2" P//f, WEtO~,;:~s .E"YF,tiJr F.}. 2Jk'J 
4" DIA. PIPI! CUHP FIG. 295,tf 
!J/..' DIA. R, H. DID, ROD FIG. 140 
/1?"DIA. R. R, REX NUT 

srRIHG w}e.rr&Jf)t:t> LoAD ARJl{lsEE ouA 
~''D~ STRUCT. WEIJ)ING LIJC: FIG, 55 

COMPONOO DHCIIIPTION IIDWIKI PIPE TEMPERATURE : 9 /p O r 
STRUCTURAL. OE SIGN LDAO: , 5 :{ 
PIPE SIZE: 4- ,.5 "0, D. 

DATE ·:?-?B ·Be> !>ATE ~•:'."'' ; F7 l - Br, I 3 scAL£: St••!~!~!•g•r 1116S/8 
PIPE INSULATION: ,,J '1 

PIPE MATERIAL; A!Jl/v/ A :33 '.,,- {1/;' /.;:_;:::; 

ft'VIEWED 
DATE 

PIIOJfCT 
DATE 

dr.r-,. M'PII.Qvt -~ -,·,,t? DATE 

ANALYSIS 10. COOElT-V~l~A-1/1-:-:· 

~ :ir ~.' ~ 1/NMY:fi, 
1;,1/-,J(' 

NONE 
,~:~ 
REVISIONS 

10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA 

w-vr:. ;-:..,4.5 PROJECT N• C-2l700=-:Iu,E N• -1 "IIT-l-k66 jMM« N•H· Y'ft.Ez./ 

-
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-

~ 
0 . . 
~ 

::: .. .. 

.. 
1 

! 

DO IIOT VELD ACROSS VIDT8 OF FURGII 
. 

/:XIST W8Xl5 
t-

·+ 1 ·,. f+'•J/'t :-i;JI ···~ +-TOS EL. 14<.. • II iz __ _ _ I' ---
I tfr-- ,~~~7 I 1 

' 

EL.14lP- 3 
31sL== ====1 r71: . : ~ J4.",.._., 

~ ~~ W8~i-=r,~--V I 

~:;]] 2 0. ' , • I , I 
~ \'Ill .1• ! 

~ 3 
' ,J..T(. jWE,f 

<:) --- ..... -
L6,YE~ - 1-, - z. 

'- 4 ,, 
'l) L,QCffllt P\M 

+ LOCATION Of: 1-._ ~ 
• LOCATION 0, PIM ATT___, 

b.x- -/ ¾,/ 
'{; OPIIIU.TIOHL IIIOTI AID COLII UWII b.z• !5~; 

,,,,a~ IIDIC.lTID DO IOT IICLIIH DIGU VC)L. P(p0-1 
5 or LOnR wca COIIPOlaTI i ' 

(lt1'· SPRING DATA 14 
:. ' ~ 

FIG.Ht TYPE SIZE 13 
Wf' EL. 142 '-4'z\~ ,- ROV C 12 12 

'"' NOTLOAO 19'.!J# II ' ' 
~ COLD LOAD N.A. 10 . 

tvu~ TIIML G. TO N • .s~,. 'p,v 9 ; ' 
llOONIT.tul'l'OIIT 7y9n 8 

ELEV. LOOKING NORT-H VENDOR ENG. REV REF£RENC£ DIUWINGS RE'IL 7 ! . 

E ...... P9-3 P:1 6 I ½ 'P/-1. IUEtb~-""s~ E';'.€NVT rl6. zi ~b 

D l~TUUL S!12-5 0 5 1 411 DIA, nPE ctAMII m, 29sA 
C ELEGTIIIGAL 4 l W.,.DU.. ll, H, 'IIID,1 1W11 nG. 140 

a 3 2 ~"DIA, ll. H, 111!X iHIIT , 

A 2 l SPllIIIG s, .,,~,.~,I;. ~ p,D $ h ...... 1!11!1 DA.TA 

NOTES: ENGINEERWG RECORD 5 I l ¥f:."''\iu, S'l'llUCT, lffl'.nJIIII: LUG IIG, 55 ,/..p-

'4 Rn •• COMl'Ol8f1' 
PIPE TEMPEAATURE: 9/po° F -SIGNED .u. •,v, CtECIID ·-~- ,...,_, ··-
STRUCTURAL DESIGN LOAO: • 4-k na.- -Z· '?J?-;•,,-, DATE 't°"G,Y-OV ~.;,-,.,,-, 3 SCAI.E. Steana.!.--1,S•r, 11J65/8. 
f'IPE SIZE: 4- . 5 ''o. D, 

-vtE- , _. .. ,~II ./.'.-1-~,: 12'1 ~-$0 NON£ 
IIQ'E i •,,,,.$>,:,, OATE. ~·I 7• ,rv I,:.•~~ 10 Mlle SOLAR PILOT ~ .-n, CALIFORIIIA PIPE INSULATION: 4 '' f'IIOIEQ 

PIPE HATERIAl: A S7A1 A 3?.'f:3,° GI? P.:.:'2 DATE REVISIONS 

ANALYSIS to. COOE li-VT-t·-4-418-2 w- vr-J-A--5 PIIOJtC:T., c-21100 I~ ,_..4-"Vr-J-Ke.tJ ,._. !,._H· Yl;./- r& 

• - - - - - - - - .I - - - - - .. ;-~ -
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"' ~ 

- -• 
EX/;..7 

TOS 

- - - - - - 1 

DO Nar WELD ACROSS WIDTH OF FLANGE 

CBXII-~ ~ 

EL /46'-/1~•---~--r -----~ 
o" ! 

EL 14-6 '-3/'J.
11 L= - ' ==~ -- t.J .,./ 

- - -

·+ 
~ 3 

NOTES. 

:-'I 
~ 
\) 

'I 

'\--

WP EL 

---e 

~ 5 

142 '- 2 lft-t.'' 

ELEV LOOKING NORTH 

DEflGNEOJ 71/t,1./ 

VENDOR ENG. REV 
E 
D 
C 
a 
A 

OPJ:RATIOl.lL IKOTI .1.IID COLD LOADS 
IIDIC.1.TJ:D DO »OT I»CWDI RICBT 

OF LOili H.I.ICER COUPOIDTS 

SPRING DATA 14 
FIG. N• I TYPE I SIZE i3 
80V _l Q I 14 12 

HOT L0,1,1) I .3/3# II 
COLD L0AD I N-A. 

•VE11r. 111.wa:L c. ro "· 1 s ~ rw 
~ 
! 

T. T. CONST. SUl"l"OIIT I Ul Y? II 8 
REFERENCE DRAWINGS I REil 7 
,.,. .. G I P9-3_ I P2, 6 

sTIIUCT\JIW.I s 3 z -3 1 a 5 
[L[CTIIICAL 4 

3 
2 

ENGINEERING RECORD 5 
-_-,.w~IJ'e,A.,1,- ~,f1I -1'4 !1 

1 

1 

2 

1 

PIPE TEMPERATURE: 9(p O '):
STRUCTURAL DESIGN LOAD: • 5 k 
PIPE SIZE: ,!/, '; ,, <:J, [) • 

~Ti l_;;,,-'.-Z8~8o DAT[ ~ijfl ?,· 2 7-j'Q_I 3 SCALE: 
!l[VI( IIIQ) .Al?'✓ ~i'l 

.:l:_1',;f.-1 
,.,.,.Rov£DI £1Y4/.' l/~•JM£h':'w NONE 

- - - -.-
~--

41 " ~ I -\\ .:_ I +-2 .. ~ ;/ 
~I +,, I 
- I \J 

31 I T/~'~7~'/ ~[r-l~7=r,.· 
~ I / I 

--f-Le Y,,,-L 2.. • 16'1'-
LOCATQt PLAN 

+ LOGATIOIII OF STEEL ATTAC:HMENT 
• LOCATION OF PIP£ ATTMHIENT 

6x- _34" 
L\z• 4~H 

VOL. P(pD-1 

Y2 ··01;1 IPQ.-R/8,; rn=_,t,Z,'7" r~.Ll1t? 
4'' DIA, PIPE CIAMP FIG, 295,1 
!/2-qDIA. R, H. nm. ROD FIG. 140 

1/;:•"DIA, R. H. IIEX NUT 

SPIUNC iSEE DUA 
Y!!''JlIJ.., sTRuct. WELDING LU<: n:c, ss L,tM/6, 

COMPONUT DESCRIPTION IIEMAIIQ 

St••!~!:!oger 11165/8 

PIPE INSULATION: -1 11 
till£ 

Pllciici' 
DATE I :J 77.;1v h ~II<' 

REVISIONS 
10 MWe SOLAR PILOT PLANT DAGGETT• CALIFORNIA 

PIPE MATERIAL: A~JTM .-1335° (~R : ::_·::,_· DATE 
ANALvsis 1D. CODE I r- v~ 1-A-)Z,--z. ~~v-vr-1-A-5 JPR~icf N• ~c-2110Q lL.11£ ~~vr-1-xea fMA111< N•H·Yr-/-Z3 

-
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~ 
0 

-

~ 

DO IIOr IIBLD ACIOSS Vllffll OF PUIIGE 

em-r w,~,2~~ ,4 TOS EL. 14lo - II Y2 . 

X 
. I ½ II ~ 
EL 145-11 :.t--

~ ·--------0 
~) 

:;:: 3 

<i'~ 
.._ 

~ 
4 

,1 ~---0 
~ 

___-(!)· OPDATIOI.U. (IOTI ilD COLD LO.IDS 
IJJ)lClTID DO IOT I•CLUN RIOD 

/1.-~ 6 
or LORI IIUCIR COlll'OIIHI 

SF RING DATA 14 
I ·1i I~ FIG.,._ TYPE SIZE 13 ; - -.>·· . 

WP EL / 37'- IP ·'Jf~\ ~, 8Z C 7 12 -:; 
HOT LOAD t,Z~# II 

- ' ., COLO.Lo.o 553# 10 ·, 
VDT. TIIML C. TO M. ~/~nl)N 9 
t t OONST. IU""°"T N.A. 8 

ELEV. LOOKING WEST VENDOR ENG. REV. R£FER£NC£ ORMINGS RN 7 1 

E ..... P9-3 Ji'~ 6 1 

D STIIUCTUIIAL S3Z-.3 0 5 1 

t B.ECTlllCAL 4 2 
a 3 1 

A 2 1 

NOr£S: ENGINEERING RECORD 5 I 1 

""£ ~T~: ';J(;::,O"' F ~-teN~n All. AA """'CICED ''ffl'"'' ,- Ii kl .4 nEM REdD 

STIIUCTUIIAL Dl!SIGN LOAD: • 9 /( QITt _ _,_ee, -.,.;r- DAT£ ,,..,_ "!JO .:t-11.,n_ 3 seALE: 

NIE 111£: 4,~",;,.D, IIIEVIEWID . 1:' :a--..1:.r,1,1, Yl9r',I,/ 2 NONE 
Dllff ~ _,,_ '" --..{ .:.,-~- 1'.t> 

~ --
... 

I 
. -

i 
' 

i 

Iii: i 

"1 . 
s'. ,, 

~ 2'-t." 
"'I ,. -+ - --

I I 

I * :ExlS~ - - -- . J'IJ~mi._ 
:::..ci~ I : , I 
-, : 

l'1 - i . . J.7b.., ER --~- ' -LEVEL; 2 . ri. 
i • 

LOCATICNj PLAN 

+ LOCATION OJI 1$L AT!TACMMDT 
• LOCATION Of !'ft a-.....n 
b. -3/. ,, i 

X• & ; 
t::.z.- e.3/,1,'' 

I 
I 
i VOL P l.,,0-1 

: 

: 

: 

: 

; 

,%"»IA. VBLDLESS ~ nG. ~90 

- 4- " PIPE CLAMP PIG. 295 ,f 

.!Ur•ou .... R. 111). • llGD ~IG, 140 

5,«' DTA I. R REX "'"' 
• 

SPl.llll 1 i au DATA 

~•'nu. PIN W/~ PIii nG. 291 

i/.rou. STR.UCT. u,,inhld LUG FIG. 55 ,,.,. 1 ...... ,.. 

COMPONENT IONI 

St••~.t!-s•r' 111 ~5/8 

I 
;l 
t' 
g 

PIPE INSULATION: 4 
11 

_ _ • ~- ,. ·,-, 

PIPE MATERIAL: A $TM A 5:'3h - 1, , • - ..;. 

DATt 
l'IICMEcr 

I lot~ .... 
10 file SOLAR PILOT PLAIIJ ~TT• CALIFORNIA 

REVISIONS I DATf 
ANALYSIS ID. CODE l,-IIT-I-A·4/..H-l W-V"l=/-A-S f!ROJECT NI C-21700 ILNE ,.. 4QVT- /- J:'&Bhw• IN• H· vr .. J-~4-

I 

• - - - - - - - - - .. - - - - - .. !-~ -



- - -• - - - - - - -• -· - - - - - - -• -
DO NOT WELi) ACIIICl&S WIDTH or PLAIIGE ~ 

-~ 
'"1'-4" ·+ ' 

~ L .. -+ -
I I 

, 

l 

CD pgrt t Et., '-~ ()'. g, 

1

W8JC/5' • 

L¾,. :: I ... l'f\ 
,, ... -~ V 

... .. 
' I V l\l 

.J rows. "'----- LellcL I - " I 

~ 

I 

~ I . LOCAJQI PW! 

I 
+ LOCATION OF 11UL AfTACMMEN'T 
• LOCATtON Of PtP£ ATTAGNMIIIT 

T-aS. l:L A X• -1/4" 
,:zs._aJf; 

][, 
A Z• -3/+' 

J ¾L t,. 2· 
VOL. PCoO • 1. V ~ . 

' 

W8N5' J 14 
I 13 

£1osrs 12 
II 
10 

VENDOR ENG, REY. I 9 
E 8 
0 R£1't1WCE ORMINGI ll£'l 7 

ELEV. LOOKING £AST C PIPING f'9-3 lr':3 6 
B $3Z-3 -----

ITIIUCTUIW. t:) 5 
-, 

~~ey,~r,p F,<l>,llf s,...-w.s /t()O ro I'?. 16/0 F'.1.()0,f .s-,,,..,,: 1 A EUCTIIIGAL 4 

~ APP~D 

1 r- vr:T. ,._ t r.1,,1- vT/·;1/ 7 3 
/r'&Af!I 8'1'1. I ANALYSIS ID. CODE :?rJ.'"5:N.t'PA"5',,;n_ 3" !i:,,,.1e7 c.s. n,p~('_ 

NOT'ES: ENGINEERING RECORD 5 I I ,,.()l'fd. #1- ,fl)J. ~I/Pr Sr,v, H~S- IP2. ,II XIP
1

(~fl. 
PIPE TEMP£RATURE: 9 ~ 0 ° F. ""SIGNED ,I, 71, CH!:CKED K~nr Ftll-J 4 ITEli REQD COMPONEfff DEICIIPTION ll£MMKI 
STRUCTURAL OE:SIGN LOAD: /- 6 K. OIITE '~- - ,. ' -- J ., • OAT£ r-c---, J(.J •. /'I-,.,.., I~ ~i SCALE: St••!~!:!og•r l'IPE SIZE: 4, :J 11 

00. 
~•EMO ,l,-'1/-, .' Af'!"ftOVI .• }!1,., . 

~ 
1<1>•<:.---'.' NONE · IJJ65/8 DATE ?-'1· ,,., DATE .,// ~o ~-f-::-3' 

PIP£ INSULATION: 4." THK. PIIOJECT ~;; 
10 1t1e SOLAR PILOT PLANT DAGGETT, .CALIFORNIA PIPE MATERIAL: 1,,~'111-1 A.~.35 GI? PZZ DATE REVISIONS 

PROJECT N• C-21700 ILl'ff N• 4"VT- /·/,;€8. MAM NIH vr-t-Z.5 



N" 
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:ll 

::? . 
! 

-

NE.W v-.J8XI~ 

TOS 

I • 
E1,..14lo- 31/2 • 

~ 

~ 
Cl' I 

... , 
~ 

DO llOI' WILD ACllOSS VIMII Ol' nMIG& 

I LH 

_J5 

.-----®"' 

2· 177: .I( l:t,z··$,orr.f"a HtU.E.!, /,t,/LJfJ 

'¾,'p 1/u.e /,v -1-S F~l 

¾ ";t 3:Z.~ BoJ..r.$ 

,)'PKAL BoT -M E,v~ ~ 

rr~·----® 
''t EL. 131'- l.P" 

NOfE:S: 

ELEV. LOOKING EAST 
PIPE. ROTATE.D 90" 

PIPE TDIP£RATURE:: C}iL,0°F 
STRVGTUAAL OESIGN LOAD: , 11( 
P'.P£ SIZE: e·, 37 5" C,,D. 
PIPE INSULATION: 3 1/z_ u 
PIPE MATERIAL: ASTM A~35 P22 

• - - - - - -

VENDOR fNG. REV. 
£1 I Pll'ING 

0 
C 
a 
A 

<X!Cl'!:O 
(1Af£ -

~PliOY!! 
-~ 

T/W-$[-1_3-A-//I 

• - - - -

.4-
x 

'REVISION$ 

PftOJ£CT tte C-21100 

- -

Q,: 

I 
~ 

__......__.+ 
~ · ,, i EXt~i 1 

j - ; w•~~1 
IV\ : -I--+---~,......· 1/€ (JO 

~('II jUll!,X/3 

ff) W 12>{2&,. I 
11 ~ 7 EXtf"-r- -..... ' ' 

~ 
-•,-~---- • I ,,: rrM/lR I 
LiEVeL Z 

I : ~,,,.,. 
,+• LOCATION ~ ~L .TIACIIMINT 
• LOCATION 0, ~ a11---.., 

ty.. -~": 
6,.- 2 '71,""' 

VOi.. PG.0• 

UM[ ... g'''(T-1-

- - .. • I-

✓ ,· 

-



- - - - - -- - - -

...., 
00 ...., 

• 
DO HOT WELD Aa()SS IIIDTII or PLAllGI 

~li.l.. /3(),, 
• -+-If: ' 

I 1 4 I\. I -
~ V 
' 

' I 
i vD 

I 

\. .. -· 

~-E"--, 
l;2B '-3~;,· -

i\i*t. I\. 2-4 I I 

11 

~ . 
i wex,~'] 

; r 

. VENDOR ENG. IEY. 
I E 

0 

ELEV. LOOKING l=A$r C 
B 

~Ref,s/!D FK(Y'-1 s/';r~ H6,t, rt1 ~1611) F,1.(X)H SuP,on-lr- -A A 
-Yr-I· ·6 W. vr-l-A-7 

~ Rf.II/SEP 5rEEJ. 0E,A/J.- I ANALYSIS I D. CODE 

- - - - ---- - - -• • 
t6 i,.. --1> 

~ 
-~ 10'-il' I. ·+ '~ -+ -

I I 

(J)f/1(16' 

~t 1- ti-x~-)h ~ _"- _ - _ ToW 

. l,QCAJKlN PLAN 
+ l.OCATlON OF l1UL ATTACHMENT 
• Loc:ATION Of ~ ATTMHIIINT 

.. 

AX•-½,.'' . -
/l. Z• Yi" 11# 

VOL. P (pO • I 
14 
13 
12 
II 
10 
9 
8 
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SPECIAL INSTRUCTIONS 
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A 11 furthur changes to th is "For Purchase" document shal 1 be made by the 
issuance of a numbered revised copy. 
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l. SCOPE 

SPECIFICATION 
FOR 

PRIMARY P'fl5't SUPPORTS 

C-21700 
Spec. No. SR-E8 

A. The scope of the work hereunder shall consist-of furnishing, 
preassembling and delivering Pipe Supports for the piping systems as 
specified herein. 

B. The data as specified herein and as specified on the supplements is 
descriptive of the Engineer's design intent but does not enumerate 
all details of accessories and appurtenances. Such details and 
descriptive data shall be provided by the Seller for approval by the 
Engineer. · 

C. The Engineer is furnishing Pipe·support Design Drawings to the Seller 
in this Specification. 

D. Unloading, storage, installation, field inspection and field testing 
will be performed by others. 

2. SUPPLO£NTS 

The following Stearns-Roger Incorporated supplements are included with and 
form a part of this Specification: 

A. Volume I, P60-2 Pipe Support Design Drawings, 66 pages. 

8. Specification No. FJS0.50, Documentation, dated 11/3/76, 7 pages. 

C. Engineering Standard No. FJ60.60, Documentation Requirements, dated 
10/22/79, 1 page. 

D. Engineering Standard No. EJ14.37. 1, Welding Symbols, dated 5/5/78, l 
page. 

E. Engineering Standard No. EE16.0l.9, Supplementary Steel Sizes and End 
Connections Details for Pipe Supports in Fossil Fuel Power Plants, 
dated 12/15/77, 2 pages. 

3. CODES, STANDARDS AND REGULATIONS 

Pipe supports shall be in accordance with the following Codes, Standards 
and Regulations: 

A. Pipe supports and accessories specified herein shall, as a m1n1mum, 
meet the requirements of Paragraphs 120 and 121 of ANSI Standard Code 
for Pressure Piping, ANSI 831.1-1977 Edition with Addenda through 
Winter 1978, hereinafter referred to as the "Code." 

DS-1 
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B. The material, design and fabrication. criteria to be used in the 
manufacture of the pipe support assemblies ana components shall be in 
accor!la.nce with MSS-SP-58-1975 Edition, "Pipe Hangers and Supports. 11 

C. Supplemental structural steel design shall be in accordance with the 
standards as prescribed by the latesf edition of-the Manual of Steel 

- ---_-Ce-n-st-r-uctionof the AmeJ"tc-an Institute .of-Steel. C.onstruction~-

D. Welding symbols shall be in accordance with Stearns-Roger Engineering 
Standard EJ14.37. 1. 

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

F. In aadition to the Codes, Standards and Regulations specified above 
and elsewhere in this Specification, work shall comply with Federal,
State and Municipal Laws in effect at the time the Purchase Oraer is 
signea. 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, 11 0ccupational 
Safety and Health Standards, 11 as amended and/or any other applicable 
statute, ordinance or code, then the requirement which is the 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. 

4. ENVIRONMENTAL CONDITIONS 

The design of the Pipe Supports shall incorporate all features necessary 
for satisfactory operation under the following environmental conditions: 

A. Altitude of pl ant above sea l eve 1 : 1950 feet. 

B. Barometric pressure: 13.72 psia. 

C. Indoor ambient temperature range: 16°F to 113°F. 

O. Outdoor ampient temperature range: 9°F to 117°F. 

E. Shelter type: The pipe supports will be used outdoors unless 
otherwise specified on the drawings. 

F. Seismic Loads: The piping to be supported by assemblies furnished in 
accordance with this Specification shall be subjected to loads 
resulting from response to a horizontal ground acceleration of 0.25g 
simultaneously with normal operating loads. 

5. WORK TO BE PERFORMED AND ITEMS TO BE FURNISHED BY SELLER 

A. The Seller shall furnish and deliver to the jobsite complete 
vibration control assemblies, as shown on the pipe support design 
drawings. 

DS-2 

310. 

I 

• - I 
~-~,-

1 
I 
I 
_I 

I ., 
II 
I 
I 
I 
I 
I 

•• I 
I 



I 
I 
•• 
I 
I 
I 
I 
I 
I 
1• 
I 
I 
I 
I 
I 
I 

'• I 
I 

6, 

7. 

8. 

C-21700 
Spec. No. SR-E8 

B. The Seller shall furnish the supplemental structural steel required 
in accordance with the pipe support design drawings, bundled and 
tagged for easy identification and installation. 

C. The work shall include the furnishing of all documentation 
requirements as detailed in Paragraph DOCUMENTATION. 

o. Shop prime painting of all pipe support assemblies as specified 
herein. 

WORK OR ITEMS TO BE FURNISHED BY OTHERS 

A. Unloading, installation, field inspection and field testing. 

B. Design and furnish shop welded attachments for piping. 

c. Field painting. 

D. Piping analysis. 

E. Pipe Support Design Drawings. 

ENGINEER'S DRAWINGS 

A. The design detail drawings show the location of each pipe support, 
the structural steel available for supporting the pipe supports, and 
the support arrangement and size. 

B. Pacific Scientific figure numbers have been used on all detail 
drawings. This is for identification only and is not intended to 
exclude acceptable equivalent components of other manufacturers. 
After award the Seller is responsible for revising to his 
nomenc 1 ature. 

DEFINITIONS 

A. Pipe Supports. as used herein shall mean all types of 
hangers,supports, guides, anchors, or 
restraints including seismic restraints or 
vibration control devices. 

B. Assembly ........ as used herein 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 
attachthe piping to the structure. The 
definition is independent of the contract 
scope. 
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c. Hangers. 

C-21700 
Spec. No. SR-E8 

as used herein generally refers to 
suspension devices capable of resisting 
d0\'4nward acting forces only. Hangers are 
included in the more general definition of 
Pipe Supports. 

. -- O. --Structure. -• • -·; • • • - .as used here.in shall mean the system of 
primary members of the building or other 
supporting structure. 

E. Supplemental 
Structural Steel as used heretn shall mean those necessary 

additional structural members which are 
components of a pipe support assembly as 
defined above. 

9. DESIGN AND CONSTRUCTION 

A. Pipe Supports 

a. Genera 1 

(1) Each Pipe Support and its accessories shall be ·furnished in 
accordance with this Specification and all other 
supplements attached hereto. 

(2) It is the intent of this Specification to establish the 
engineering design criteria for complete workable 
assemblies capable of performing as specified herein. 

(3) The equipment to be furnished hereunder shall meet or 
exceed the requirements of this Specification. 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. 

(4) Component materials shall meet the requirements of ANSI 
831.J, Paragraph 121.1.2. 

(5) The support assemblies shall, where practical, incorporate 
commercially available, load ratea ana testea component 
parts. 

(6) Snubber devices weighing in excess of 90 pounds shall be 
furnished with lifting lugs. 

(7), Supports furnished for outdoor service or to be located in 
a corrosive environment shall be constructed or protected 
such that the elements will not corrode or otherwise 
interfere with their intended function. 
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8. 

b. 

c. 

C-21700 
Spec. No. SR-E8 

Bolts and Threaded Connections 

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 loaa bearing support 
length may bear against the threads. 

Vibration Control or Seismic Restraints 

( 1 ) 

(2) 

(3) 

(4) 

( 5) 

Vibration, seismic, or shock suppressing devices, 
hereinafter called snubbers, shall be of mechanical type as 
specified. Bolted or pinned connections for snubber devices 
shall be fitted for close clearance, maximum clearance .002 
inches in diameter. Normal bolt-to-bolt hole tolerances 
are not acceptable. 

These devices shall be arranged to permit the full thermal 
expansion movement of the piping +20% with minimum backload 
or restraint. 

All snubbers shall be capable of resisting dynamic forces 
in tension and compression. 

All snubbers shall be provided with structural type rear 
bracket attachment, both ends consisting of spherical ball 
bushing permitting at least plus or minus 5 degrees angular 
rotation in any direction. 

The Seller shall furnish the following information for 
these devices as applicable: 

(a) Force-displacement characteristic curve for 
suddenly-applied load and for constant load. 

(b) Amount of free movement or clearance. 

(c) Backload versus displacement speed. 

(d) Maximum load-carrying capacity of device (normal and 
one time). 

Supplementary Structural Steel and Attachments 

a. 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, the Engineer has designed such additional structural 
steel as necessary for the safe and proper attachment of the 
pipe supports in a manner that will not impose excessive loading 
or torsional moment on the existing steel. Supplemental steel 
shall be in accordance with AISC and ASTM A36 . 
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10. NAMEPLATES 

Each snubber shall have a durable metal nameplate-with the mode1 number, 
serial number, tag number, size, stroke, hot and cold position settings, 
Contract number; and otner pertinent information clearly inscrioea 

__ thereon._ -Each.nameplate_ sh.all be_permanentJy attac11ed·i_rt_a. consptc1.19u_~-
pl ace on its piece of eQuipment. 

11. SHOP PAINTING AND PROTECTION 

A. Preparation for Painting 

After fabrication, all exposed surfaces shall have oil ana grease 
removed by solvent cleaning; loose mill scale and powdered rust 
removed by mechanical cleaning; and shal 1 have al 1 burrs removed and 
sharp edges eased. Solvent cleaning shall precede mechanical 
cleaning. 

8. Painting 

Mechanical suppressor units only will be furnished with standard 
finish (nickel-cadmium diffused} with components painted witn 
standard green primer. Pipe support hardware shall be painted-with 
one coat of the manufacturer's standard rust-inhibitive.primer 
suitable for the maximum temperature at which the component will 
operate. In addition, each pipe support assembly shall be coated for 
a corrosive environment when the drawings designate that the pipe 
support assembly will be installed in a corrosive environment. 

C. Surfaces Not To Be Painted 

Shop paint shall not be applied to surfaces of stainless steel, 
threads, name and data plates, and indicator scales and poi.nters. 
Shop paint shall be omitted for a distance of approximately 3 inches 
back from each connection to be field welded. Threads shall be 
protected with heavy coating of grease or antirust compound. 

12. PREPARATION FOR SHIPt'ENT 

A. To the greatest extent possible, the components compr1s1ng each 
support assembly shall be grouped, bundled, crated, or otherwise 
shipped as a unit. Loose components shall be strung on wire ana 
securely attached to a bundle or to a major component to prevent 
their loss. 

B. Tagging Instructions 

a. All items packaged in crates, boxes, or bags as well as items 
shipped loose or skidded shall be identified with the following 
information on metal tags securely fastened to the items with 
wire: 

(1) Purchase Order number. 

(2)· Mark or tag number as shown on the applicable drawings. 
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C-21700 
Spec. No. SR-E8 

b. Additionally, crates, boxes, or bags shall be externally 
identified with the information in Paragraph a. above. 

c. Identification tags shall be of durable metal, such as brass, 
aluminum, or stainless steel, indelibly marked, and attached 
with wire. 

d. Seller shall require subsuppliers to follow these tagging 
instruct ions. 

C. Shipments shall not be made by the Seller until bills of material 
have been provided in accordance with Paragraph DOCUMENTATION. 

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. 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 th is 
Specification. 

C. Seller's liability shall be limited to the cost of the hanger 
material only - unless otherwise mutually agreed upon. 

14 • DOCUMENTATION 

A. General 

Documentation shall be furnished in accordance with Specification No. 
FJS0.50, Engineering Standard No. FJ60.60, and the requirements 
specified herein. 

B. Exceptions or Modifications to Specification No. FJS0.50 

a. Paragraphs 3.A.b., c., and g. are deleted in their entirety. 

b. Paragraphs 3.D.b.(l) thru (4) are deleted in their entirety. 

c. Paragraphs 3.D.c.{l), (3) and (4) are deleted in their entirety. 

d. Paragraphs 3.D.d.{1) and (2) are deleted in their entirety. 

e. Paragraph 3.E. is deleted in its entirety; however, a bill of 
material shall be added to each Pipe Support Design Drawing or 
shop detail sheet • 
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C. Exceptions or Modifications to Engineering Standard No. FJ60.60 

a. _ Pipe Su_p_gort Des\gp Drawings 

b. 

( 1) 

(2) 

(3) 

Item 2A of Standard FJ60.60 shall include detailed shop 
drawings for -each pipe supporl for the Engineer rs approval 
and for C-Olll'R@fl t-~ - -- -- - - - -

The Seller has the option of adding the necessary shop 
detail information to the Engineer's Pipe Support Design 
Drawings or furnish his own shop detail drawings. 

The shop detail drawing~ shill, in addition to_ the 
ihformation required in Paragraph 3.A.d. of Spetification 
FJS0.50, show the following information for each pipe 
support: 

(a) Manufacturer's figure number, type, size, arrangement 
and weight. 

(b) Details of integral pipe attachments required for shop 
welding to piping. 

(c) Dimensions needed for installation. 

(d} Dimensioned location plan and elevation. 

(e) Design loads and movements plus hot and cold load 
settings. 

(f) Complete list of parts referenced on the drawings. 

(g) Description of each piece of material including cut 
lengths. 

(h} Weld size, type, and location for field welds. 

( i ) Bolt type, size, location, and size of a 11 bo 1 t holes. 

( j} Seller's drawing revision letters. 

Operation and Maintenance Manuals 

Item 4A of Standard JF60.60 shall include performance 
characteristics and operation, erection, adjustment and 
maintenance instructions for each mechanical suppressor for 
Engineer's approval and/or conments. 
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D. Shipping Information 

The Seller shall submit the following specific shipping data prior to 
shipment: . 

a. Name of carrier. 

b. Proposed routing. 

c. Proposed breakdown by carload and/or truckload. 

d. Packing and classification description. 

15. ENGI NE£RI NG SCHEDULE 

Engineering schedule shall be as follows: 

A. Erection and operating information 

a. Maintenance and operating instructions 

b. Erection instructions 

8. Shipping papers 

16. SHIPP I NG SCHEDULE 

Date or Sequence 
Required 

At time of shipment 

At time of shipment 

At time of shipment 

Seller shall schedule engineering, fabrication, preparation for shipment 
and delivery to a carrier in such a manner that all items covered by this 
Specification shall be delivered to the power plant site by: February 1, 
1981. 
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810 DATA 

PI PE- HANGER 01 V • I TT . GRINNELL 

· ····· · rn-adaftion to alTother-dau- and descr 1ptive material furnished with the 
Bidder's Proposal, Bidder shall fill in all blank spaces of the following Sid 
Data Section; 

1. SHIPPING DATE COMMITMENT 

All supports shall be shipped 12 to 14 weeks after Grinnell's drawings are 
approved for construction. 

2. SUBCONTRACTORS 

Vendor who shall supply any major components: 

Pacific Scientific supplies basic snubber unit. 
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OOCUMENTATI ON 

1. SCOPE - - -

A. This Specification outlines the requirements for, and the procedures 
- associated-with,- th-e-prep-arati-on andexchangeof documentation fur-the 

work, equipment and/or materials specified in the Contract or Specifica
tion to which this Specification is a supplement. 

B. This Specification supplements requirements in Engineering Standard No. 
FJ60.60. -

C. This Specification also supplements requirements, where specified, in 
Paragraph DOCUMENTATION of the Contract or Specification to which this 
Specification is a supplement. 

O. This Specification and supplementary references specified in the foregoing 
paragraphs cover minimum requirements for documentation and are not 
intended to limit the amount of additional documentation which may be 
required for the engineering coordination, use or maintenance of the work, 
equipment and/or materials being furnished. Such additional documenta-
tion shall be provided by Seller or Contractor. · 

E. All references to "Seller" herein shall apply to Seller or Contractor. 
All references to "Buyer" herein shall apply to the Buyer or the Owaer . 
All references to "Engineer" herein shall apply to Stearns-Roger 
Incorporated. 

2. TYPE, QUANTITIES ANO QUALITY OF COP I ES 

The type and quantities of copies for required documentation are specified 
on Engineering Standard No. FJ60.60. Quality requirements shall be as 
follows: 

A. Reproducible Orawinas 

All reproducible drawings submitted to Engineer shall be furnished on 
ozalid vellum, auto-positive vellum or Mylar, black line on vellum, or 
other Engineer-approved medium, each to be suitable for legible reproduc
tion by the diazo copy process. Reproducible drawings shall be rolled, 
not folded, and enclosed in mailing tubes when mailed to Engineer or 
othert1ise handled. 

B. Prints 

Where designated by the word "Prints" on Engineering Stan-dard 'lo. FJ60.60, 
it shall be understood to mean suitable "blueline print/copy," "blueprint," 
or other Engineer-accepted reproduction of an original Seller-prepared 
tracing or sepia. 
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Stearns-Roger 
Projec't No. C-21700 · 

Sciec. No. FJSO .SO 

2. TYPE, QUANTITIES AND QUALITY OF COPIES (CONTD) 

C. Other Documentation 

Page 

2 

Where designated by the word 11 Copies 11 on Engineering Standard No. FJ60.60, 
applicable documentation shall be submitted on legible, black on white, 
8-1/2-inch by 11-inch pages. 

3. DOCUMENTATION BY SELLER 

A. General 

a. Required types of documentation are specified on Engineering Standard 
No. FJ60.60. Where this Standard does not fully describe individual 
categories of documentation that are required, such detailed cate
gories are specified in Paragraph DOCUMENTATION of the Contract or 
Specification to which this Specification is a supplement. 

b. Where equipment for Units 1 and 2 is identical, or where equipment is 
corrmon to Units land 2, one (1) set of documentation shall be fur
nished. If equipment is identical, Seller shall certify, on each 
document, that it is applicable to both Units 1 and 2. Where equip
ment is neither identical for nor common to Units 1 and 2, t-10 (2) 
complete, individual sets of documentation shall be furnished, 
appropriately identified. 

c. The title block of each drawing shall denote the applicability of the 
drawina either to "Unit l," "Unit 2" or "Units 1 and 2." Other docu
mentation submitted by Seller shall carry similar identification. 

d. The following information shall be included in each drawing: 

(1) Buyer's Name. 

(2) Engineer's Project Number. 

(3) Plant or station name. 

(4) Unit number (if applicable). 

(5) Buyer's Purchase Order Number. 

Other documentation submitted by Seller shall carry similar identifica~ 
tion. 

e. Unless specifically approved by the Engineer, "typical" or "similar" 
documentation is not acceptable for review . 
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Spec. N~ EJSO so 
3. DOCUMENTATION BY SELLER (CONTD) 

A. General (Contd) 

-f. -- "Standar-d-Ha.rdware Items.11 are.defined as st_andard c9ITl'IH!rcial items, 
such as air and hydraulic cylinders and operating va 1 ves, gear reducers~ -
small motors, instruments, etc. For such items, review drawings are 
not required. Certified sheets showing exact mounting dimensions, 
overall dimensions, cross-sectional arrangement, parts nomenclature 
and material designation shall be submitted, Details of parts st:all 
be furnished when requested QY Buyer. 

g. Within 30 days after written notice of award, Seller sha11 submit a 
complete Definitive Drawing List, by drawing and title, of all draw
ings that will be submitted to Engineer. On this list, each drawing 
shall be identified by its appropriate category as defined in Items 
1 or 2 on Engineering Standard No. FJ60.60, and as supplemented in 
Paragraph DOCUMENTATION of the Contract or Specification. Any drawing 
that does not fall under these predefined categories shall be identi
fied on the list as 11 Miscellaneous. 11 This list sha11 include proposed 
submittal dates for each drawing. This drawing list and schedule, 
together with any subsequent modifications, sha 11 be subject to 
Engineer 1 s review and corrments. 

B. Progress Reoorts 

Seller shall furnish Engineer monthly progress reports ·and schedule status 
reports. These reports and schedules shall cover the complete status and 
progress of engineering, documentation, fabrication, materials, labor and 
shipment. 

C. Review and Corrment 

a. Entries in the column "WEEKS AFTER AWAR0 11 on Engineering Standard No. 
FJ60.60 designate maximum time spans for Seller's submittal of docu
mentation for review after the date of Buyer 1 s written notification 
of·award, whether such notification be in the form of a Purchase Order, 
a Letter of Intent or similar written authorization. 

b. All documentation to be certified and submitted by Seller for inter
face coordination shall show sufficient details of design so that the 
Engineer may proceed with his overall project design where interrelated 
with Seller 1 s design. 

c. All documentation submitted in the correct and complete form to 
Engineer for his review and comment will be processed and a copy sent 
to Seller within 3 weeks after receipt of .Seller 1 s submittal. If 
more than 3 weeks review time is necessary, Engineer wn 1 advise 
Seller in writing as to his review schedule for such data. Seller 
shall then advise Engineer in writing what effect the extended review 
schedule has on the scheduled delivery of Seller 1 s materials and equip
ment. 
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Stea~ns-Boger 
Project No. _C_-_2_1_7_0_0 _____ _ 

Spec.No. FJSO, 50 

3. DOCUMENTATION BY SELLER (CONTD) 

C. Review and Comment (Contd) 

d. Orawi ngs and data wi 11 be returned to Se 11 er marked either "REVIEWED/ 
NO COMMENTS," "REVIEWED/SEE COMMENTS" or "REVISE PER COMMENTS AND 
RESUBMIT FOR REVIEW. 11 

e. When the documentation is returned marked "REVIEWED/NO COMMENTS" or 
"REVIEWED/SEE COMMENTS," final certified submittals incorporating the 
noted changes shall be furnished, unless otherwise authorized by 
Engineer in writing, within 3 weeks from the time of receipt of copy 
by Seller or at least 3 weeks before the scheduled delivery of 
Seller's work, whichever is earlier. Where Engineering, Standard No. 
FJ60.60 stipulates that drawing review is required before release for 
fabrication, "REVIEW/SEE COMMENTS" shall constitute such release. 

f. When the documentation is returned marked "REVISE PER COMMENTS ANO 
RESUBMIT FOR REVIEW," the documentation with the noted revisions 
incorporated shall be resubmitted for review and colTillent within 
_ weeks from the time of receipt of copy by Seller. The review and 
colTillent and f i"na 1 submitta 1 schedu 1 e sha 11 be as specified in Sub
paragraphs 3.C.c. and 3.C.e. above . 

g. The documentation submittal schedules shall be adhered to by Seller, 
unless otherwise authorized by Engineer in •.vriting. in any case, 
final submittals shall be furnished at least 3 weeks before the 
scheduled delivery of Seller's work. · 

h. When reviewed information is subsequently revised by Seller, or is 
subsequently found to be deficient because of Seller's error or omis
sion, additional Seller submittals shall be made to Engine~r as 
developed. Any Engineer's design changes and any changes in equipment 
or construction by others which are required to make such subsequent 
revisions an integral part of the overall project shall be made at 
Seller's expense. 

i. Fabrication or shipment shall be at Seller's risk, whether or not 
Engineer has reviewed Seller's drawings as specified on Engineering 
Standard No. FJ60.60. 

j. Sel 1 er wi 11 be notified of review by a stamped copy of Stearns-Roger 
Form 02.145 or TRMSROSA stating "Supplier: As to all Drawings/Data 
listed on this transmittal: PROCEED TO FABRICATE." All Seller draw
ings which are submitted as final shall be stamped "Final." Where 
specified on Engineering Standard No. FJ60.60, final drawings shall 
be certified for construction. 

k. Neither review of, nor co1TJT1ent or revision on drawings by Engineer 
relieves Seller or Contractor from compliance with Specifications or 
with all other requirements of Purchase Order or Contract, nor shall 
the procedures out1~ned herein be cause for delay of equipment 
deliveries, except as other,'lise specified herein. 

323 



I ,. Stearns-Boger 
Project No~--__...C-_2_1_70_0 _____ _ ·---··--··-"--•--·--~---~------" 5 • ··----·---~--------
Spec. No. FJ;Q, 50 

a. OOCUMD!TA-TION BYSaLER (CONTD) 

. -C. Ravtew and Conrnent (CcmtdJ 

1. - Notations made during--ther---ev'i-ew of drawings shall-not be construed 
to authorize contractual changes in price or delivery of eqlJipment or 
materials furnished by Seller. If the scope of work has been changed 
as a result of such notations. Seller shall request a change in 
Purchase Order price and/or delivery date( s). Seller sha.11 make the 
request in writing to Engineer before proceeding with the work. 

D. Operation and Maintenance Manuals 

a. General 

(l) Seller shall furnish Operation and Maintenance Manuals which 
shall be complete for all equipment and systems furnished by 
Se 11 er and by Se 11 er' s supp 1 i ers. Any differences between equip
ment supplied for Unit 1 and Unit 2 with regard to operation and 
maintenance shall be clearly defined in these Manuals. 

(2) Manuals shall be forwarded four (4) weeks prior to complete 
delivery of equipmer.t in accordance with Engineering Standard 
No. FJ60.60. 

(3) If the publication of a subassembly manufacturer does not contain 
a complete operation, maintenance and parts breakdown meeting the 
intent of this Specification, then it shall be the responsibility 
of Seller to include such information in the Operation and Main
tenance Manual. 

(4) All necessary precautions and warnings rel~tive to the safety of 
life and equipment shal1 be included. 

b. Operation 

As a minimum, the Operation. Section of the Manual shall contain the 
following: 

(1) Starting instructions, including, as applicable, instructions for 
initial startup, normal starting, starting after overhaul and 
startup after emergency trip. 

(2} Operating instructions, including trouble-shooting procedures. 

(3) .Shutdown instructions, for both normal and emergency shutdown. 

(4) Design data for all equipment and systems, specifying horsepower, 
kilowatts, voltage, amperage, pressure, temperature, revolutions 
per minute, flow, etc. 
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Stearns-Boger 
Project No. C-21700 
St;)ec. No, FJSO. 50 

3. DOCUMENTATION BY SELLER (CONTD) 

O. Operation and Maintenace Manuals (Contd) 

c. Maintenance 

Pqe 
6 

As a minimum, the Maintenance Section of the Manual shall contain the 
following: 

(1) Disassembling and reassembling instructions. 

(2) Preventive maintenance and lubrication information. 

(3) Description and identification of special maintenance tools. 

(4) Settings. clearance and adjustment data. 

d. Parts Breakdown 

Th~ Parts Breakdown Section of the Manual shall contain: 

(1) A list of replacement parts, including drawings and data for all 
equipment assemblies and subassemblies. The material shall cover 
a11 information required for ordering replacement parts such as 
part name, part number, equipment serial number, supplier, address 
and normal delivery time. 

(2) Complete instructions for procuring replacement parts. Recom
mended forms for tabulating replacement part information and 
instructions for returning material to the factory shall also be 
included. Special storage, handling or packaging procedures· 
required for any particular parts shall be noted. 

E. Bills of Material 

Detailed Bills of Material are required to facilitate identification by 
constructors of the items received. Shipment, therefore, shall be pre
ceded by submittal of Bills of Material in accordance with Engineering 
Standard No. FJ60.60, Item 4 C. 

4. DRAWINGS BY ENGINE~R 

A. For applicable equipment, prints of drawings prepared by Engineer for use 
by others in constructing foundations, building components and major piping 
and wiring requiring coordination with the work associated herewith will be 
furnished to Seller for review as soon as possible after Eng~neer's receipt 
from Seller of the certified equipment drawings and design information 
necessary for their preparation. 

B. Where material, locations, etc., are marked HOLD on Engineer's Drawings, 
that material, location, etc., shall not be detailed or fabricated by 
Seller until the HOLD is removed by Enginee~. 
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Page 
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Final 

Spec. No. FJSO. 50 

4. 8RAWINGS S-Y -ENGINEER (CONTC) 

C. Wi-th-i-n lO calendar days after the date of tr-ansmittal to Seller,Seller 
shall return to Engineer two (2) copies of each of these drawings marked 

-- -- to fndicate Sel1er•s review thereof either-without change, or with- an-y 
corrections or necessary changes clearly marked-thereon in red or other 
contrasting color. -

o. After making such corrections or changes as shown on the review copies 
returned by Seller, Engineer will release these drawings for construction. 
Subsequent changes or corrections to foundations, building components, 
wiring or piping fabricated or installed in accordance with drawings 
corresponding to the review copies approved by the Seller, such changes 
having been necessitated by Seller-initiated modifications, shall be 
done in a manner satisfactory to Buyer and at Seller's expense. 

5. TRANSMITTALS 

When transmitting documentation, Seller shall: 

A. Prepare original and four (4) copies of transmittal letters to accompany 
each submittal of documentation. Drawing transmittal letters sha11 
identify the purpose of the transm.ittal (drawings for review, revised 
drawings, final drawings), the piece of equipment or material involved, 
and shall list the drawing numbers wi"th'applicable revision numbers or 
dates. 

8. Identify each letter and parcel with Buyer's Project Name, Engineer's 
Project Number, Purchase Order Number and Seller's Shop Order Number, 
and transmit it by air mail or first class mail .. Each parcel shall con
tain an enclosed copy of the transmittal letter. 

C. Stamp each document to be submitted with reproduction date and purpose 
of the transmittal, e.g., "For Review," "Revised," "Final," etc. 

6. SPECIAL CONSIDERATIONS 

A. It is understood that upon delivery of Seller 1 s documentation ~-Jithout any 
restrictive notations concerning such work, they shall become Buyer's 
property and may be used in any manner desired for obtaining replacements, 
repairs and spare parts. 

8. Seller's final invoice will not be paid by Buyer until all materials and/or 
equipment governed hereunder have been received complete at the delivery 
point, and final certified submittals of all specified documentation have 
been received by Engineer. 

,, 
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'I 
II 
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'c 
TYPE 

1r •El TNICKNUS 
TYPE lt 

• • • • • • • 

• 
• • • • • • 

JEEL0, 

2" I 

'~ I" 

• 
SECTION E·E 

AS AN OPTION 1'1tE SLOTTED HOLE CAM 3E 
,uceo a1 »1G\.E 0.1P 

\ 
~ 

•EL08~ 

•• ·•ELO "C" SHALL ]E SAM£ SIZE AS '.118.0 "l". 
Fl ELD WELD BEFORE APll'l YI NG LOAD ., 

.. DTE 14 

BUH SIZE ~CTl~TYPE !NGLE CLIP SIZE SOLi SIZE 

~ore J 

C "•5.14 ( 21 it" ,J",J, a;2 I 2·· I I •.. 2 J/11" 13/16" 5/9'" ' 3 1/2 .. 

C '5,6.1 <21 11",J" ,J, 8",3 5. S" I .3 18" 2 JI•·· tl/ 16" 5/8" 3 112• 

C d• 10. 5 "' 11·',J",J 3" .u. .. , .. 2 31•" 13/ 16" s1an 3 112· 

C ll-.1 I. 5 "' II ll"1J",J. 1!",6" I I 2" 2 ll'•·· IJ/ 18" 5/B" . 3 1/2" 

C 9111J.11. ! 21 II ~-·iJ .. ,J,8" 17" , .. 2 J/•· ll/18" ,1a- . 3 t/2" 

C 10. 15.3 I 2) " ""•l" ,319·• •8" 2 I 2" 2 JI•• ll/lO• 5/8" ' J 1/2" 

C 12.zo.1 121 III 11··,J",J, a•·, 10" 2" 2 JI•• IJ/15" ,1r 3 1/2" 

s".1 _ 1 ""•l",J/8"•2 I 2" I I ... 2 J/11" 13/ 15" ,11" . 2 112" 

S5•10 1t",J"•l/l"1l 5·4" I 13, 15'' 2 ,, •• IJ/ 10" '18" 2 1/2" 

rM" .. 11.0 ~" ,J" ,J/8" •2 I 2" ' I •.. 2 31-·· 13/\0" 511" ' 2 1/2" 

Wllh12.0 11",J",J, I" ,1&" 2" 2 l/1&" IJ,' 15" 5/8" ' 2 112" 

'111•15.5 lt"•J" ,J.'8" ,:J" 1" 2 JIit" 13/15" 5/8" . 2 112" 

'118•17 [I l&''•J",J/8",6" I I 2" 2 3/11" 13/15" !IS" • 2 !/2" 

,.,au II .... ,J",J/8"16" I I 2" 2 l/1&" IJ/IIS" 5/1" • 2 1/2" 

'1811211 II 1&"1J"1J/9~,15" I ,. 2" 2 J/1&" IJ/16" 5/8" 2 112• 

WIG•29 [II 1&",J"1J18"18" I" 2 lilt" ll/ 16" !5/B" 2 112" 

Wl211,1Q III .. ~ ,J" 13/8" ,9·• I 112" 2 J/11" ll/16" !/8" . 2 1/2" 

Wl21,0 III ll'"•l",3.'8"•9" I 1.·2" 2 3/•" IJ/15'' 5/8" . 2 112" 

!11112151 II I It'' 1J" 1]/8" 19 1
' I f."l" 2 J/fl," IJ/15" 519" • 2 112• 

WllhJU Ill l&''•l"•J.:11"• I :Z" 3" 2 J/11" IJ/H5" !/8" • 2 l/2" 
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SUPPLEMENTARY STEEL SIZES AND END CONNECTIONS 
DETAILS FOR PIPE SUPPORTS IN 

FOSS!l FUEL-POWER PLANTS 

PAGE_ 

ISSUED 

REVISED 

11-24-75 
12.:15-77 

NOTES: 

1. (Reference Only) Selection of steel sizes has been made in accordance with 
PDG-10, "Supplementary Steel Sizing for Pipe Supports in Fossil Fuel Power 
Plants". · 

2. For back to back channel assemblies, 1/2" x 2" Batten Plates shall be shop 
welded as shown to insure both members act as a unit under load. 

3. 

4. 

5. 

All bolting to be AS'm-A-325 high strength bolting with flat washers pro
vided under the turned surface.· For back to back channels, 11' XS pipe 
spacer shall be provided. Bolt length dimension as specified allows for a 
maximum back, to back dimension of 1 7/8". Bolt length must be specified for 
back to back dimensions greater than l 7/8". 

All members marked with a triangle (.A) shall have the flanges trimmed on 
a forty-five degree angle not to exceed 1 3/8" in leg length. This opera
tion is to be performed on the end of the suppleaentary member to be field 
bolted and welded and.is required on one side only. 

All welding to be performed using AWS A5.l (Lates~ Edition), E-70XX 
Electrodes. 

\ 
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PRIMARY PIPE SUPPORTS SNUBBERS 
P60-2 

REVISION~. l 
SEPTEMBER 25, 1980 

Revision No. l issued to incorporate revisons to pipe support snubbers. 

Si.persede Vol. p60.!J,.·issued for bids June 16, 1980 and·replace with Revision 
- No. 1.. . 

This revision l includes: 

1. Cover Sheet 

2. Pipe Hanger Index Rev. 2 

3. Sixty-six snubber drawings as listed in the Pipe Hanger Index. 
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H-VT-1-27 
H-VT-1-28 
H-VT-1-29 
H-VT-1-30 
H-VT-1-31 
H-VT-1-32 

. H-VT-1-33 
H-VT-1-34 
H-VT-1-35 
H-VT-1-36 

l* 
l* 
l*. 
l* 
l* 
l* 
l* 
l* 

l* 
l* 

. l* 
l* 
l* 
l* 
l* 
l* 
l* 
l* 
l* 
l* 
] li. 

1* 
1* 

l* 
l* 
1* 
., * 
l* 
l* 

l* 
l* 

1* 
l* 

l* 
1* 
1* 
l* 
l* 
1* 
l* 
l* 
l* 
l* 

H-VT-1-37 
H-YT-1-38 
H-VT-1-39 · 
H-YT-1-40 
H-VT-1-41 
H-VT-1-42 
H-VT-1-43 
H-VT-1-44 
H-VT-1-45 

H-VT-11-3 
. H-VT-11-4 ---· --

H-VT-12-20 
H-VT-12-21 
H-VT-12-22 
H-VT-12-23 
H-VT-12-24 
H-VT-12-25 
H-VT-12-26 
H-VT-12-27 
H-vr..:12-2a 

. H-VT-12-29 
H-VT-12-30 
H-VT-12-31 

I ----...J..-..J.--

l* 
1* 

. ·1• 
l* 
l* 
l* 
1* 
l* 
l* 

l* 
l* 

l* 
l* 
l* 
l* 
l* 
l* 
l* 
l* 
l* 
l* 
l* 
l* 

.. 
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P.O. No. 

3001 

3002 

APPENDIX II 

PURCHASE ORDERS 

FOR 

PIPING AND MECHANICAL EQUIPMENT 

CONSTRUCTION PACKAGE 9 

LONG LEAD MATERIAL 

Description 

Primary Prefabricated Pipe 

Primary Pipe Supports 

Pipe Support Snubbers 

403 
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PRIMARY PREFABRICATED PIPE 

The pipe fabrication effort was accomplished by Stearns-Roger Fabricators, Inc. 
as a separate job through Stearns-Roger Engineering Corporation and as such 
does not have a purchase order. 

The incolloy pipe, fittings and weld wire required for the fabrication of 
certain portions of the Rocketdyne designed piping were furnished to Stearns
Roger Fabricators, Inc., by Rocketdyne. 

For information on costs associated with the pipe fabrication effort, contact 
R. J. Perkins, MDAC at (714) 896-3073. 

405 
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PURCHASE ORDER 

PAGE NO. DATE REQUISITION 

1 of 9 Jul 23/80 E3 Rev. 1 
ACCOUNT 

X73420 
REL. NO. ORDER NO. 

3001 C21700 
REQUIRED AT DESTINATION 

Oct 01/80 
SELLER'S SHIPPING PROMISE 

See Below 
F.O.B. POINT 

Jobs1te 
SHIPPING POINT 

Brookl n, NY 
SELLER. 

F & S CENTRAL 
TEAMS OF PAYMENT AND INVOICING INSTRUCTIONS ARE 
STATED AFTER LAST NUMBERED ITEM OF THIS ORDER 

c/o Densand Inc. 
1117 .South Huron 
Denver, CO 80223 

DIRECT CORRESPONDENCE CONCERNING THIS 
ORDER TO: . 

STEARNS-ROGER 
BOX 5888, DENVER, CO 80217 

Attn: Mr. Gary E. Morgan ATTN: Mr. A. N. Mullins 
0 3 7 7 7 -9 2 17 PHONE (303) 758-1122 TWX 910-931--0453 TELEX 0-45-540 

CONSIGNTO: TOWNSEND AND BOTTOM, INC., CO • M. Abram, onstruc ,on 
Manager, Solar-One, Pilot Plant, Dagget, CA 92327 

SUPPLEMENT SUMMARY - SELLER MUST CHECK EACH REVISION AND COMPLY WITH ALL CHANGES. 

PREVIOUS SUPPLEMENT SUMMARIES, IF ANY, ARE RECOUNTED ON THE LAST NUMBERED PAGE OF THIS ORDER. 

ITEM 

CONFIRMING ORDER - DO NOT DUPLICATE 

QUANTITY DESCRIPTION 

PRIMARY PIPE SUPPORTS, furnished to 
meet the requirements and 
specifications of Stearns-Roger 
Specification SR-E2, D.O.E. No. 
40P700-20S dated Jul 02/80 (for 
Purchase) an~ Stearns-Roger Hanger 
Volume P60-l, D.O.E. No. 40P700-16I, 
dated Jun 26/80 (Rev. 3). 

GENERAL CONDITIONS FOR JOB C21700 
SPECS. ATTACHED 
TERMS AND CONDITIONS FORM TC 5-76 ATTACHED 

APPROX TOTAL VALUE OF ORDER BUYER 

UNIT PRICE 

$28.499.00 (Partl STEARNS-ROGER ENGINEERING CORPORATION 

ORDER IS SUBJECT TO TERMS, CONDITIONS 
AND SPECIFICATIONS STATED HEREIN AND 
ATTACHED. ORDER AND ACCOUNT NUMBERS 
MUST BE STATED ON ALL INVOICES, CORRES
PONDENCE, SHIPPING DOCUMENTS AND 
PACKAGES. 

BY ~-~ ;_ ~ 
THIS a::;x.. _ f'- PAGE(S) NOT 
INCLUDING REFERENCED ATTACHMENTS. 

_____________ _,407 1521p/ANM/sf 
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···-·PURCHAS• ORNII · 

PAGt;o· 1 
F & S CENTRAL 

- -

ftEL. NO. ORDER NO. I I 3001 C21700 

ill! QUANTITY .DESCRIPTION 

·- SCHEDULE FW-1 

UNIT PRICE I 
1 1 H-FW-2-2 

2 1 H-FW-2-3 

$98.31 Ea. 
I 98.31 Ea. 

3 1 H-FW-2-4 

4 1 H-FW-2-5 

98.31 Ea. 
I 98.31 Ea. 

5 1 H-FW-2-6 239.12 Ea. I 
6 1 H-FW-2-7 98.31 Ea. 

7 1 H-FW-2-8 98.31 Ea. I 
8 1 H-FW-2-9 

9 1 H-FW-2-10 

98.31 Ea. 

1: 98.31 Ea. 

10 1 H-FW-2~11 

11 1 H-FW-2-12 

367.16 
Ea. •I 

368.25 Ea. · 

12 1 H-FW-2-13 

13 1 H-FW-2-14 

115.78 Ea. I 
139.76 Ea. 

14 1 H-FW-2-15 98.31 Ea. I 
15 1 H-FW-2-16 

16 1 H-FW-2-17 

98.31 Ea. 

I 98.31 Ea. 

17 1 H-FW-2-18 

18 1 H-FW-2-19 

98.31 Ea. I 451.20 Ea. 

19 1 H-FW-2-20 

20 1 H-FW-2-21 

99.03 Ea. I 22.60 Ea. 

SCHEDULE FW-2 
21 1 H-FW-2-23 22.60 Ea. I 

. I 
•• 

411-115 ~-71 

,, 
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PURCHASE ORDER 

I PAGE NO. ~EL. NO. ORDER NO. 

3 F & S CENTRAL 3001 C21700 

I 
ITEM QUANTITY DESCRIPTION UNIT PRICE 

22 1 H-FW-2-24 $94.83 Ea. 

I 23 1 H-FW-2-25 15.93 Ea. 

24 1 H-FW-2-26 22.60 Ea. 

I 25 1 H-FW-2-27 20.50 Ea. 

26 1 H-FW-2-28 22.60 Ea. 

I 27 1 H-FW-2-29 24.14 Ea. 

I 
28 1 H-FW-2-30 25.67 Ea. 

29 1 H-FW-2-31 22.60 Ea. 

I 30 1 H-FW-2-32 115.78 Ea. 

31 1 H-FW-2-33 368.25 Ea. 

I• 32 1 H-FW-9-1 22.60 Ea. 

33 1 H-FW-9-2 17. 23 Ea. 

I 34 1 H-FW-9-3 22.60 Ea. 

I 
35 1 H-FW-9-4 17. 7 3 Ea. 

36 1 H-FW-9-5 21.21 Ea. 

I 37 1 H-FW-9-6 82.24 Ea. 

SCHEDULE MS-2 

I 
38 1 H-MS-2-6 189.94 Ea. 

39 1 H-MS-2-7 189.94 Ea. 

I 40 1 H-MS-2-8 189.94 Ea. 

41 1 H-MS-2-9 189.94 Ea. 

I 42 1 H-MS-2-10 189.94 Ea. 

43 1 H-MS-2-11 1,240.52 Ea • 

•• I 
409 

I 46-115 4.79 
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-- - -- . -~n@~ls[fil~ c~®i®ls PURCHASE ORDER -~---~----"-------

I PA N. PIEL. NO. 

4 F & S CENTRAL 
------

ITEM QUANTITY DESCRIPTION UNIT PRICE 

I --
- 44 1 H--MS-2-12 189.94 Ea. 

45 1 H-MS-2-13 189.94 Ea. I 
46 1 H-MS-2-14 189.94 Ea. 

47 1 H-MS-2-15 189.94 Ea. I 
48 1 H-MS-2-16 2,470.13 Ea. 

49 1 H-MS-2-17 189.94 Ea. I 
50 1 H-MS-2-18 189.94 Ea. 

I 
51 1 H-MS-2-19 189.94 Ea. 

52 1 H-MS-2-20 189.94 Ea. I 
53 1 H-MS-2-21 1,427.52 Ea. 

54 1 H-MS-2-22 1,409.91 Ea. ., 
55 1 H-MS-2-23 1,341.71 Ea. 

56 1 H-MS-2-24 806.37 Ea. I 
57 1 H.:.MS-2-25 558.46 Ea. 

I 58 1 H-MS-2-26 187.24 Ea. 

59 1 H-MS-2-27 188.42 Ea. I 
60 1 H-MS-2-28 153.51 Ea. 

61 1 H-MS-2-29 258.44 Ea. I 
62 1 H-MS-2-30 133.53 Ea. 

63 1 H-MS-2-32 84.01 Ea. I 
64 1 H-MS-2-33 39.44 Ea. 

I 65 1 H-MS-2-34 176.72 Ea. 

I .v 
410 

I 
"6-115 •-79 I 
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PURCHASE ORDER 

•• PAGE NO. REL. NO. ORDER NO. 

5 F & S CENTRAL 3001 C21700 

I 
ITEM QUANTITY DESCRIPTION UNIT PRICE 

66 1 H-MS-2-35 $66.30 Ea. 

I 67 1 H-MS-2-36 93.98 Ea. 

68 1 H-MS-2-37 Advise 

I SCHEDULE MS-3 
69 1 H-MS-3-1 131.44 Ea. 

I 70 1 H-MS-3-3 84.14 Ea. 

71 1 H-MS-3-4 51.76 Ea. 

I 72 1 H-MS-3-5 124.06 Ea.· 

73 1 H-MS-3-6 44.74 Ea. 

I 74 1 H-MS-3-7 37.69 Ea. 

I• 
75 1 H-MS-3-8 187 .42 Ea. 

SCHEDULE MS-6 
76 1 H-MS-6-1 548.89 Ea. 

I 77 1 H-MS-6-2 109.07 Ea. 

78 1 H-MS-8-1 86.26 Ea. 

I 79 1 H-MS-8-2 160.59 Ea. 

I 
80 1 H-MS-8-3 127.55 Ea. 

81 1 H-MS-10-1 70.36 Ea. 

I 82 1 H-MS-10-2 75.98 Ea. 

83 1 H-MS-10-3 36.87 Ea. 

I 84 1 H-MS-10-4 158.91 Ea. 

SCHEDULE MS-7 

I 85 1 H-MS-7-2 116.39 Ea . 

•• I 
411 

I 46-115 4.79 
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PURCHASE ORDER 

Mot;. ( 
_f & s CENTRAL 

RIEL. NO. I ORDER NO. I I 3001 cg1100 

ill! QUANTITY DESCRIPTION 

86 1 ... H-fttS--7--3 

UNIT .PRICE ,, 
$51.92 £1. 

87 1 H-MS-7-4 

88 1 H-MS-7-5 

184.98 Ea. I. 
170.22 Ea. 

89 1 H-MS-7-6 61.03 Ea. I 
90 1 H-MS-7-7 61.11 Ea. 

91 1 H-MS-7-8 93.98 Ea. I 
92 1 H-MS-7-9 

93 1 H-MS-7-10 

66 .• 30 Ea. 

I 51.92 Ea. 

SCHEDULE MS-9 
94 1 H-ST-9-1 189.48 Ea. I 
95 1 H-ST-13-1 

96 1 H-ST-13-2 

34.26 
Ea ••• 

41.11 Ea. 

97 1 H-ST-14-1 

SCHEDULE VT-1 

27.47 Ea. I 
98 1 H-VT-1-2 

99 1 H-VT-1-3 

127.91 Ea. 

I 127.91 Ea. 

100 1 H-VT-1-4 

101 1 H-VT-1-5 

127.91 Ea. I 127.91 Ea. 

102 1 H-VT-1-6 127.91 Ea. I 
103 1 H-VT-1-7 572.76 Ea. 

104 1 H-VT-1-8 127 .91 Ea. I 
105 1 H-VT-1-9 

106 1 H-VT-1-10 

127.91 Ea. 

I 127.91 Ea. 

I ·-I 
412 

.... ,,5 •• 79 I 
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PURCHASE ORDER 
; 

I 
PAGE NO. REL. NO. ORDER NO. 

7 F & S CENTRAL 3001 C21700 

I 
ITEM QUANTITY DESCRIPTION UNIT PRICE 

107 1 H-VT-1-11 $127.91 Ea. 

I 108 1 H-VT-1-12 760.68 Ea. 

109 1 H-VT-1-13 127.91 Ea. 

I 110 1 H-VT-1-14 127.91 Ea. 

111 1 H-VT-1-15 127.91 Ea. 

I 112 1 H-VT-1-16 127.91 Ea. 

I 
113 1 H-VT-1-17 779.34 Ea. 

114 1 H-VT-1-18 660.66 Ea. 

I 115 1 H-VT-1-19 440.17 Ea. 

116 1 H-VT-1-20 474.56 Ea. 

1• 117 1 H-VT-1-21 436.71 Ea. 

118 1 H-VT-1-22 399.54 Ea. 

I 119 1 H-VT-1-23 427.13 Ea. 

I 
120 1 H-VT-1-24 104.37 Ea. 

121 1 H-VT-1-25 91.86 Ea. 

I 
122 1 H-VT-1-26 116.79 Ea. 

123 1 H-VT-11-1 16 4 .12 Ea. 

I 124 1 H-VT-11-2 166.77 Ea. 

125 1 H-VT-12-1 389.27 Ea. 

I 126 1 H-VT-12-2 92.80 Ea. 

127 1 H-VT-12-3 56.15 Ea. 

I 128 1 H-VT-12-4 42.25 Ea . 

•• I 413 

I 46•115 4.79 



I lltEL. NO. I 
_ lTIM gUANTITY DESCRIPTION 

- -- -119 -- -- 1 -- M-VT-12-5- -- - -- -- ----- -- - ---- ----

130 1 H-VT"".12-6 

131 1 H-VT-12-7 

132 1 H-VT-12-8 

133 1 H-VT-12-9 

134 1 H-VT-12-10 

135 1 H-VT-12-11 

136 1 H-VT-12-13 

137 1 H-VT-12-14 

FIRM PRICES 

TOTAL WEIGHT: 13,000 lbs. approx. 

TAXES: 
Purchases are exempt from California Sales, Use Tax under 
California Tax Permit No. Sy-A:-93-003153 for Resale by 
Authority of McDonnell ~ Douglas Corporation. 

TERMS OF PAYMENT: 
2% 30 days 

INVOICING INSTRUCTIONS: 
Mail original and 4 copies with original shipping documents 
to: 
STEARNS-ROGER ENGINEERING CORPORATION 
P. O. Box 5888 
Denver, CO 80217 

SELLER'S SHIPPING PROMISE 
Delivery promised by Oct 01/80 if final pipe support details 
are received by Seller by Aug 01/80. 

PRICING 
Unit Pricing for this order is based on F & S Central Base 
Price List and Condensed Catalog effective Mar 19/79 less 301 
and Constant Pipe Supports Bulletin 177 base price less 251. 
Prices are firm thru Dec 31/80. · 

414 

62. 71 

46.84 

32.03 

112.34 

29.60 

64.50 

33.97 

32.59 

32.75 

£1. 

Ea. 

Ea. 

Ea. 

Ea. 

Ea. 

Ea. 

Ea. 

Ea. 
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PURCHASE ORDER 

PAGE N . 

9 F & S CENTRAL 
REL.NO. ORDER NO. 

3001 C21700 

CONFIRMING ORDER 
This confirms verbal order of Jul 14/80 to your Mr. 
Gary E. Morgan by our Mr. A. N. Mullins. 

REFERENCE 
For reference purposes only and not by way of incorporating 
the same in this Purchase Order, see your written quotation 
numbered 2711 of Apr 28/80 by Mr. Gary E. Morgan and Mr. 
Michael H. Osso, Supplement to quotation No. 2711 of May 
01/80 by Mr. Michael H. Osso and letters of May 13/80 and Jul 
14/80 by Mr. Gary H. Morgan. 

415 

46-115 ,.79 
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PIPE SUPPORT SNUBBERS 

(Not available at time of issue) 

417 

J 
P.O. 3002 
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PAGE NO. 

1 of 9 
DATE 

Jul 23 80 
REQUISITION 

E3 REV 3 
ACCOUNT REL NO ORDEF ·,: 

001 c21~:0 REOUIREOAT DESTINATION SELLER"S SHIPPING PROMISE Oct 01 80 Below F.0.8. POINT 
SHIPPING POINT 

n NY SELLER 

F & S CENTRAL 
TERMS OF PAYMENT ANO INVOICING INSTRUCTICNS ARE STATED AFTER LAST NUMBERED ITEM OF THIS OR.DER c/o Densand Inc. 

1117 South Huron 
Denver, CO 80223 

DIRECT CORRESPONDENCE CONCERNING THIS ORDER TO: • 
STEARNS-ROGER 
BOX 5888, DENVER, CO 80217 At t n : Mr • G a ·r y E • Mo r g a n ATTN: Mr. A. N. Mull ins 
PHONE (303) 758-1122 TWX 910-931-0453 CONSIGNTO:TOWNSEND AND BOTTOM, INC., c/o J.M. Abram, Construction Manager, Solar-One, Pilot Plant, Dagget, CA 92327 

ROUTE VIA: 
SUPPLEMENT SUMMARY - SELLER MUST CHECK EACH REVISION AND COMPLY WITH ALL CHANGES a Supp. No. 1 - Oct 29/80 ~ Rev.~pgs. 1-9 to revise hanger drawings and add items 138-140;-r 

PREVIOUS SUPPLEMENT SUMMARIES, IF ANY, ARE RECOUNTED ON THE LAST NUMBERED PAGE OF THIS c::.:;:_9 

ITEM 

CONFIRMING ORDER - DO NOT DUPLICATE 
QUANTITY DESCRIPTION 

PRIMARY PIPE SUPPORTS, furnished to meet the requirements and 
specifications of Stearns-Roger Specification SR-E2, D.O.E. No. 40P700-20S dated Jul 02/80 (for Purchase) and Stearns-Roger Hanger Volume P60-l, D.O.E. No. 40P700-16I, dated Sep 02/80 (Rev. 5) which are in your possession. 

GENERAL CONDITIONS FOR JOB C21700 SPECS. ATTACHED 
TERMS AND CONDITIONS FORM TC 5-76 ATTACHED 

UNIT PRI:t: 

I APPROX TOTAL VALUE OF ORDER l BUYER 
~-$~?~8~-~4~9~9~-~0~0~(P~~~r~t~)~=====~ STEARNS-ROGER ENGINEERING CORPORATIG~ (l . r"\ ORDER IS SUBJECT TO TERMS, CONDITIONS 

AND SPECIFICATIONS STATED HEREIN AND 
ATTACHED. ORDER AND ACCOUNT NUMBERS 
MUST BE STATED ON ALL INVOICES, CORRES· 
PONDENCE, SHIPPING DOCUMENTS AND 
PACKAGES. 

VT<; E4n17 

BY ,J .{ I .; {,>I , ... ~ 

THfs~~OCUME~ CONSISTS OF __ -~CJ~---PAGE(S) hJT 
INCLUDING REFERENCED ATTACHMENTS. 

152lp/ANM/sf/sf 
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~U®ruITITu~ 0 ill®~®IT 
PURCHASE ORCE:; • PAGE NO. 

REL NO. ORDER•.·~ 2 F & s CENTRAL 
3001 C217CJO 

ITEM QUANTITY DESCRIPTION UNIT PRI:E -
SCHEDULE FW-1 

1 1 H-FW-2-2 
$98.31 Ee 

2 J H-FW-2-3 
98.31 Ea 

3 1 H-FW-2-4 
98.31 Ea 

4 1 H-FW-2-5 
98.31 Ea 

5 l H-FW-2-6 
239.12 Ea 

6 1 H-FW-2-7 
98.31 Ea 

7 l H-FW-2-8 
98.31 Ea 

8 1 H-FW-2-9 
98.31 Ea, 

9 1 H-FW-2-10 
98.31 Ea. • 10 l H-FW-2-11 

367.16 Ea. 
11 1 H-FW-2-12 

368.25 Ea. 
a 12 1 H-FW-2-13, Rev. 3 115.78 Ea. 

:3 l H-FW-2-14 
139.76 Ea. 

14 1 H-Fh'-2-15 
98.31 Ea. 

15 1 H-FW-2-16 
98.31 Ea. 

16 1 H-FYl-2-17 
98.31 :: a • 

17 1 H-FW-2-18 
98.31 :: a • 

18 1 H-FW-2-19 
451.20 :. a • 

19 1 H-FW-2-20 
99.03 :: a • 

a 20 1 H-FW-2-21, Rev. 3 22.60 ::: a • 
SCHEDULE FW-2 21 1 H-FW-2-23 

22.60 :: a • 

• 
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~U®@ITDu~ =J3@~®IT 
PUnCBASE ORDER 

• PAGE NO REL. NO ORDER•,: 
3 F & s CENTRAL 3001 C2170G 

ITEM QUANTITY DESCRIPTION UNIT PP.!CE --
22 l H-FW-2-24 $94.83 Ea. 
23 l H-FW-2-25 15.93 Ea. 
24 l H-FW-2-26 22.60 Ea. 
25 l H-FW-2-27 20.50 Ea. 
26 1 H-FW-2-28 22.60 Ea. 
27 1 H-FW-2-29 24. 14 Ea. 
28 1 H-FW-2-30 25.6i Ea. 
29 1 H-FW-2-31 22.60 Ea. 
30 1 H-FW-2-32 115.78 Ea. 
31 1 H-FW-2-33 368.25 Ea. 

• 32 1 H-FW-9-1 22.60 Ea. 
33 1 H"'.'FW-9-2 17.23 Ea. 
34 1 H-FW-9-3 22.60 Ea. 
35 1 H-FW-9-4 17. 7 3 Ea. 
36 1 H-FW-9-5 21. 21 Ea. 
37 1 H-FW-9-6 82.24 Ea. 

SCHEDULE MS-2 
a 38 1 H-MS-2-6, Rev. 1 189.94 Ea. 

39 1 H-MS-2-7 189.94 Ea. 
40 1 H-MS-2-8 189.94 Ea. 

41 1 H-MS-2-9 189.94 Ea. 
42 1 H-MS-2-10 189.94 Ea. 

a 43 1 H-MS-2-11, Rev. 2 1,240.52 Ea. 

• 
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~D®cDITDDIB • ll®z£'®IT 

• PAGE NO. 

4 F & s CENTRAL 

ITEM QUANTITY DESCRIPTION -
a 44 1 H-MS-2-12, 

45 1 H-MS-2-13 

46 1 H-MS-2-14 

47 1 H-MS-2-15 

48 1 H-MS-2-16 

49 1 H-MS-2-17 

50 1 H-MS-2-18 

51 1 H-MS-2-19 

a 52 1 H-MS-2-20, 

53 1 H-MS-2-21 

• 54 1 H-MS-2-22 

55 1 H-MS-2-23 

56 1 H-MS-2-24 

a 57 1 H-MS-2-25, 

58 1 H-MS-2-26 

a 59 1 H-MS-2-27, 

a 60 1 H-MS-2-28, 

a 61 1 H-MS-2-29, 

a 62 1 H-MS-2-30, 

63 1 H-MS-2-32 

64 l H-MS-2-33 

65 1 H-MS-2-34 

• 

Rev. 1 

Rev. 1 

Rev. 2 

Rev. 2 

Rev. 2 

Rev. 2 

Rev. 2 

PUr.CBASE ORCE 

REL. NO. ORDEI< ·,:: 
3001 C2~70C 

UNIT PP.! CE 

189.94 Ea. 

189.94 Ea. 

189.9~ Ea. 

189.94 Ea. 

2,470.13 Ea. 

189.94 Ea. 

189.94 Ea. 

189.94 Ea. 

189.94 Ea. 

1,427.52 Ea. 

1,409.91 Ea. 

1,341.71 Ee. 

806.37 E 2. 

558.46 E2. 

187.24 E 2. 

188.42 £2. 

153.51 E 2. 

258.44 E 2. 

133.53 Ea. 

84.01 E2. 

39.44 Ea. 

176.72 Ea. 

l/ 
I 
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~G@ffiITITDIB 0 ll®~@IT 
PURCHASE onOER • PAGE NO 

REL NO. ORDER tC 5 F & S CENTRAL 3001 C21700 
ITEM QUANTITY DESCRIPTION UNIT PRlCE 

a 66 1 H-MS-2-35, Rev. 2 $66.30 Ea. 
67 1 H-MS-2-36 93.98 Ea. 
68 1 H-MS-2-37 Advise 

SCHEDULE MS-3 
69 1 H-MS-3-1 131 • 44 Ea. 
70 1 H-MS-3-3 84. 14 Ea. 
71 1 H-MS-3-4 51.76 Ea. 
72 1 H-MS-3-5 124.06 Ea. 
73 1 H-MS-3-6 44.74 Ea. 
74 1 H-MS-3-7 37.69 Ea. 
75 1 H-MS-3-8 187.42 Ea. • SCHEDULE MS-6 

a 76 1 H-MS-6-1, Rev. 3 548 .. 89 Ea. 
a 77 1 H-MS-6-2, Rev. 4 109.07 Ea. 

78 1 H-MS-8-1 86.26 Ea. 
a 79 1 H-MS-8-2, Rev. 2 160.59 Ea. 

80 1 H-MS-8-3, Rev. 
.., 

127.55 Ea. 
a 

~ 

81 1 H-MS-10-1 70.36 Ea. 
82 1 H-MS-10-2 75.98 Ea. 

a 83 1 H-MS-10-3, Rev. 2 36.87 Ea. 
a 84 1 H-MS-10-4, Rev. 2 158.91 Ea. 

SCHEDULE MS-7 
85 1 H-MS-7-2 116.39 Ea. 

• 
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[0Q®GDITw~ 0 ffi®~®IT 
PURCt-:t~se ORCE • PAGE NO. 

REL. NO ORDER•,,: 6 F & S CENTRAL 
3001 C21700 

ITEM QUANTITY DESCRIPTION 
UNIT PRICE 

86 1 H-MS-7-3 
$51.92 Ea 

a 87 1 H-MS-7-4, Rev. 2 184.98 Ea a 88 1 H-MS-7-5, Rev.· 2 
170.22 Ea. a 89 1 H-MS-7-6, Rev. 3 
61.03 Ea, 

a 90 1 H-MS-7-7, Rev. 3 
61.11 Ea. 

a 91 1 H-MS-7-8, Rev. 2 93.98 Ea. 
92 1 H-MS-7-9 

66.30 fa. 
93 1 H-MS-7-10 

51.92 Ea. 
SCHEDULE MS-9 a 94 1 H-ST-9-1, Rev. 3 189.48 Ea. 

95 1 H-ST-13-1 
34.26 Ea. • a 96 1 H-ST-13-2, Rev. 2 41.11 Ea. 

97 1 H-ST-14-1 
27. 4 7 Ea. 

SCHEDULE VT-1 
98 1 H-VT-1-2 

127.91 Ea. 
99 1 H-VT-1-3 

127.91 Ea. 
100 1 H-VT-1-4 

127.91 r 
t. a. 

101 1 H-VT-1-5 
127.91 r-

~ C • 

102 1 H-VT-1-6 
127 .91 EC. 

103 l H-VT-1-7 572.76 Ea. 
104 1 H-VT-1-8 

127.91 Ea. 
105 1 H-VT-1-9 

127.91 r -~c, 
106 1 H-VT-1-10 

127.91 Ea. 

• 
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~n@~,1/~R~m@~®IT L\ww wUi:2.J...,ULl .., 
0 

PUP.Cf:t.SE ORCE • PAGE NO. 
REL. NO. ORDER•,;: 7 F & s CENTRAL 

3001 C2:70'J 
ITEM QUANTITY DESCRIPTION 

UNIT P .~ 1 Cf -
107 1 H-VT-1-11 

$127.91 Ea 
108 1 H-VT-1-12 

760.EB Ea 
109 1 H-VT-1-13 

127.91 Ea 
110 I H-VT-1-14 

127.91 Ea 
111 1 H-VT-1-15 

127.91 Ea. 
112 l -. H-VT-1-16 

127.91 Ea. 
113 1 H-VT-1-17 

779.34 Ea. 
114 1 H-VT-1-18 

660.65 Ea. 
115 1 H-VT-1-19 

440.17 Ea. 
a 116 1 H-VT-1-20, Rev. 2 474.56 Ea. • 117 1 H-VT-1-21 

436.71 Ea. 
118 1 H-VT-1-22 

399.54 Ea. 
119 1 H-VT-1-23 

427.13 Ea. 
120 1 H-VT-1-24 

104.37 Ea. 
a 121 1 H-VT-1-25, Rev. 3 91.86 Ea. 

122 1 H-VT-1-26 
116.79 Ea. 

a 123 1 H-VT-11-1, Rev. 3 164.12 Ea. 
a 124 1 H-VT-11-2, Rev. 2 166.77 Ea. 
a 125 1 H-VT-12-1, Rev. 3 389.27 Ea. 
a 126 1 H-VT-12-2, Re V. 3 92.80 Ei: • 
a 127 1 H-VT-12-3, Rev. 3 56.15 ta. 

128 1 H-VT-12-4 
42.25 Ee. 

• 
7 
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a 

a 

a 
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~Ll®@~T.fil~ • IT3@~®IT 
PUP.CHASE ORDE 

PAGE NO . 

8 F & 
REL. NO 

s CENTRAL 

ITEM QUANTITY DESCRIPTION 

129 1 H-VT-12-5 

130 I H-VT-12-6 

131 1 H..'.'VT-12-7, Rev. 2 

132 l H-VT-12-8 

133 1 H-VT-12-9, Re V. 2 

134 l H-VT-12-10, Rev. 2 

135 l H-VT-12-11, Rev. 2 

136 1 H-VT-12-13, Rev. 2 

137 1 H-VT-12-14, Rev. 2 

138 l H-ST-8-1, Rev. 1 

139 l H-FW-2-1, Rev. 1 

140 l H-VT-12-12, Rev. l 

FIRM PRICES 

TOTAL WEIGHT: 13,000 lbs. approx. 

TAXES: 
Purchases are exempt from California Sales, Use Tax under 
California Tax Permit No. Sy-A:-93-003153 for Resale by 
Authority of McDonnell - Douglas Corporation. 

1ERMS OF PAYMENT: 
2% 30 days 

INVOICING INSTRUCTIONS: 
Mail original and 4 copies with original shipping documents 
to: 
STEARNS-ROGER ENGINEERING CORPORATION 
P. O. Box 5888 
Denver, CO 80217 

SELLER'S SHIPPING PROMISE 
Delivery prom,sea by Oct 01/80 if final pipe support details 
are received by Seller by Aug 01/80 • 

ORDER~.: 

3001 C217CD 

UNIT PP.le:: 

62.71 Ea 

46.84 Ea 

32.03 Ea 

112.34 Ea 

29.60 Ea. 

64.50 £a. 

33.97 Ea. 

32.59 Ea. 

32.75 Ea. 

Advise 

Advise 

Advise 
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a 
a 

a 
a 
a 

PAGE NO. 

9 F & S CENTRAL 

PRICING 

f:URCHASE ORDEJ 

REL. NO. ORDER 'i: 
3001 C2170: 

Unit Pricing for this order is based on F & S Central Base Price List and Condensed·Catalog effective Mar 19/79 less 30i and Constant Pipe Supports Bulletin 177 base price less 25%. Prices are firm thru Dec 31/80. 

CONFIRMING ORDER 
This confirms verbal order of Jul 14/80, Aug 28/80 and Sep 16/80 to your Mr. Gary E. Morgan by our Mr. A. N. Muilins. 
REFERENCE 
For reference purposes only and not by way of incorporating the same in this Purchase Order, see your written quotation numbered 2711 of Apr 28/80 by Mr. Gary E. Morgan and Mr. Michael H. Osso, Supplement to quotation No. 2711 of May 01/80 by Mr. Michael H. Osso and letters of May 13/80 and Jul 14/80 by Mr. Gary H. Mor·gan. Also see telephone quotation of Oct 27/80 by Mr. Gary H. Morgan, to be confirmed in writing. 
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FURCH/..SE ORC PAGE NO i DATE I REOUISlilO!'.o , of 5 I O c t 1 7 / 8 0 I E 4 R e v • l 

I ACCOUNT 
IX73400 I REL NO 

REQUIRED AT DESTINATION 

I SELLER'S SHIPPING PROMISE 
Feb 01/81 

ISee Below F.0.B POINT 

SHIPPING POINT 
Jobsite. Daoaett. CA Warren- OH SELLER 
ITT GRINNELL CORPORATION Pipe Hanger Division 

TERMS OF PAYMENT AND INVOICING INSTRUCTIONS J STATED AFTER LAST NUMBERED ITEM OF THIS c:::c 260 West Exchange St. Providence. RI 02901 
DIRECT CORRESPONDENCE TO: 

J a chem 

STEARNS-ROGER 
BOX 5888, DENVER. CO 80217 Attn: Mr. A. N. Mullins 

Attn: Mr. F. P. (401' A31-7000 
PHONE (3D3) 758-1122 TWX 91D-931-0453 TE~f): :~s-

CON~GNTO: TOWNSEND 
Manager, 

AND BOTTOM, INC., c/o J. M. Abram, Construction Solar-One, Pilot Plant, Daggett, CA 92327 AOUTEVIA: Pron;1-irl - Tr11rk - VPnrlnr'c: nntinn SUPPLEMENT SUMMARY· SELLER MUST C~ECK EACH REVISION AND COMPLY WITH ALL CHANGES 

PREVIOUS SUPPLEMENT SUMMARIES. IF ANY. ARE RECOUNTED ON THE LAST NUMBERED PAGE OF THIS c=.:rn 
CONFIRMING ORDER - DO NOT DUPLICATE 

ITEM QUANTITY DESCRIPTION 

This Purchase Order incorporates the provisions of Stearns-Roger Advance Authorization sent via Federal Express to Mr. F. P. J achem by Mr. A. N. Mull ins on Oct 03/80. 

This Purchase Order is the entire agreement and supersedes the Advance Authorization. 

PRIMARY PIPE SUPPORT SNUBBERS, furnished to meet the requirements and specifications of Stearns-Roger Specification SR-EB, 0.0.E. No. 40 P 700-32S, dated Sep 26/80 (for purchase) and Stearns-Roger Hanger Volume P60-2, D.O.E. No. 40 P 700-171 dated Sep 26/80 (for purchase) which are in your possession. 
GENERAL CONDITIONS FOR JOB C21700 ATTACHED TERMS AND CONDITIONS FORM TC 5-76 ATTACHED 

I APPROX TOTAL VALUE OF ORDER 

qo3,S39. •• 
BUYER 

STEARNS-ROGER ENGINEERING 

UNIT PR:CE 

COR PORAT IC\ ORDER IS SUBJECT TD TERMS. CONDITIONS AND SPECIFICATIONS STATED HEREIN AND ATTACHED. ORDER AND ACCOUNT NUMBERS MUST BE STATED ON ALL INVOICES. CORRESPONDENCE. SHIPPING DOCUMENTS AND PACKAGES 

"' ~~..-v 
THIS Oa.::SISTS OF -~-s=_-__ PAGE[S) 'iOT INCLUDING REFERENCED ATTACHMENTS. 4145p/ANM/sf 

/) 
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~U®ffiITffi~ 0 ffi®~®IT 
PURCI:t..SE ORD 

• PAGE NO 
REL. NO ORDE~ ~;:, 2 ITT GRINNELL CORPORATION 3002 C21700 

ITEM QUANTITY DESCRIPTION UNIT PRICE 

l l H-FW-2-34, Rev. l $1,401.86 E 
2 1 H-FW-2-35, Rev. 1 1,401.86 E 
3 l H-FW-2-36, Rev. l 1,401.86 E, 
4 1 H-FW-2-37, Rev. 1 1,401.86 E, 

5 1 H-FW-2-38, Rev. 1 1,382.86 E, 
6 1 H-FW-2-39, Rev. 1 1,401.86 E, 

7 l H-FW-2-40, Rev. 1 1,136.86 E c 
8 l H-FW-2-41, Rev. 1 1,136.86 EC 
9 1 H-MS-2-38, Rev. l 6,008.86 Ea 

1 0 1 H-MS-2-39, Rev. l 2,145.34 Ea 

• 1 l l H-MS-2-40, Rev. 1 2,101.60 Ea 
l H-MS-2-41, Re V. l 2,109.70 E 

l 2 

l 3 1 H-MS-2-42, Rev. l 2,124.28 Ea 
1 4 l H-MS-2-43, Rev. 1 2,163.16 Ea 
1 5 1 H-MS-2-'14, Rev. l 1,610.82 Ea 
l 6 1 H-MS-2-45, Rev. 1 l, 450.46 Ea 
l 7 1 H-MS-2-46, Rev. 1 l,489.3L Ea 
1 8 1 H-MS-2-47, Rev. l 1,562.24 Ea 
l 9 1 H-MS-2-48, Rev. l 1,508.78 Ea 
20 l H-MS-2-49, Rev. l 1,502.30 Ea 
21 l H-MS-2-50, Rev. 1 1,504.16 Ea 
22 l H-MS-3-9, Rev. 1 1,471.52 Ea 
23 1 H-MS-3-10, Rev. l l,497.4l Ea • 



N 

" 
, -~ ~ -;, ,·;- " - ,_-·-: ,--_-- re-- 0 (7'- .--•-.----. IT 
cS-' LJ, \.S GJ Ll. '-- _ 0 :: i.J·u \2.,1CQ) \.S -

f'U~CBASE OF. 
PAGE NO. 

REL NO OF:E;::. •.:: • 3 ITT GRINNELL CORPORATION 3002 :2:70 
ITEM QUANTITY DESCRIPTION UN IT PR: C 

24 l H-MS-8-4, Rev. 1 i763.62 
25 l H-MS-8-5, Rev. 1 763.62 
26 1 H-MS-8-6, Rev. l 1,149.50 

27 1 H-MS-8-7, Rev. l ,, 149.50 

28 1 H-MS-8-8, Rev. 1 1,225.00 E 
29 l H-MS-8-9, Rev. 1 1,225.00 E 
30 1 H-T0-3-6, Rev. 1 1,437.50 E 
31 1 H-T0-3-7, Rev. l 1,437.50 E 
32 l H-T0-21-16, Rev. 1 1,437.50 E 
33 l H-T0-21-17, Rev. 1 1,437.50 E 
34 1 H-VT-1-27, Re V. l 6,008.8E E • 35 1 H-VT-1-28, Rev. l 1,976.8£ E 
36 1 H-VT-1-29, Rev. 1 1,573.3E E 
37 H-VT-1-30, Rev. 1,973.62 E 
38 l H-VT-1-31, Rev. l 1,573.62 E 
39 1 H-VT-1-32, Rev. 1 l,419.6E E 
40 H-VT-1-33, Rev. l l,466.6f E 
41 H-VT-1-34, Rev. l 1,588.2(. E 
42 H-VT-1-35, Rev. , 

l,607.6L E I 

43 1 H-VT-1-36, Rev. l 1,557.Bf Ea 
44 l H-VT-1-37, Rev. l 1,565.96 E c 
45 H-VT-1-38, Rev. l 1,397.00 Ea 
46 l H-VT-l-39, Rev. l 747.00 Ea 
47 l H-VT-1-40, Rev. l 763.62 Ea • 48 l H-VT-1-41, Rev. l 763.62 Ea 
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rur.cr-:i.cc or;o 
PAGE NO. 

4 ITT GRINNELL CORPORATION 

ITEM 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

QUANTITY 

l 

l , 
1 

1 

1 

l 

l 

l 

l 

l 

l 

l 

l 

1 

1 

1 , 
, 

FIRM PRICES 

TAX 

DESCRIPTION 

H-VT-1-42, Rev. l 

H-VT-1-43, Rev. l 

H-VT-1-44, Rev. l 

H-VT-1-45, Rev. l 

H-VT-11-3, Rev. l 

H-VT-11-4, Rev. 1 

H-VT-12-20, Rev. 1 

H-VT-12-21, Rev. l 

H-VT-12-22, Rev.- 1 

H-VT-12-23, Rev. l 

H-VT-11-24, Rev. 1 

H-VT-12-25, Rev. l 

H-VT-12-26, Rev. l 

H-VT-12-27, Rev. l 

H-VT-12-28, Rev. l 

H-VT-12-29, Rev. 

H-VT-12-30, Rev. 1 

H-VT-12-31, Rev. l 

FREIGHT CHARGE 

REL NO 

"Purchases are exempt from California Sales, Use Tax under California Tax Permit No. SY-A:-93-003153 for Resale by 
Authority of McDonnell - Douglas Corporation . 

OR:::.·,:, 

3002 :2~700 

UNIT ?P.:C~ 

$1,24i.C2 E 

1,253.50 E 

1,214.ll E 

1, 2ll. ll E 

1,133.85 E 

1 , 1 3 E. 85 E 

1,133.62 E 

1,397.00 E 

763.62 £, 

763. 62 E, 

747.00 f. 

763.62 £; 

755.9E E 

755.96 E 

747.0C E 

747.00 E 

747.0G E 

747.0C E 

7,645.65 

I 
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PAGE NO 

5 ITT GRINNELL CORPORATION 

TERMS OF PAYMENT: 
Net 30 days 

INVOICING INSTRUCTIONS: 

REL. NO . ORC·~= •.: 

3002 C2~70 

Mail original and 4 copies with original shipping documents 
to: 
STEARNS-ROGER ENGINEERING CORP. 
P. O. Box 5888 
Denver, CO 80217 

SELLER'S SHIPPING DATE: 
Complete shipment by Seller is to be made in 12 to 14 weeks 
after ITT Grinnell's drawings are approved for construction. 

REFERENCE 
For reference purposes only and not by way of incorporating 
the same in this Purchase Order, see your written quotation 
numbered 80079 of Jul 16/80 and quotation supplements No. l 
of Aug 07/80, No. 2 of Sep 19/80 and No. 3 of Sep 22/80 by 
Mr. F. P. J achem . 
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Department of Energy 
San Francisco Operations Office 
1333 Broadway 
Oakland, California 94612 

Mr. Robert L. Gervais 
Solar One Project Office 
McDonnell Douglas Astronautics Corp. 
P.O. Box 366 
Daggett, CA 92327 

Reply To: DOE Solar One Project Office 
P.O. Box 366 
Daggett, CA 92327 . 

SEP 2 6 1984 

Subject: Clearance of Contract DE-AC03-79SF10499 
Solar One Reports for DOE/TIC Submission. 

Dear Bob: 

Enclosed are copies of covers and title pages of eight reports prepared by 
McDonnell Douglas Astronautics Corporation for the Solar One Project under the 
above referenced contract. In preparation for delivery of these documents to 
DOE/TIC, I have prepared a SAN form 70 "Request for Patent Clearance" and a DOE 
form RA-426 "Recommendations for Announcement and Distribution of Documents" for 
each document. 

-Please have the appropriate MDAC personnel complete and sign these forms. As 
agreed, SAN form 70 should be forwarded to SAN/OPC by your office with copies of 
the completed SAN form 70 and the transmittal letter being sent to me. The 
completed DOE form RA-426 should be sent directly back to me. 

The documents covered by this letter are: 

Primary Document No. 

DOE/SF/10499-Tl9 REV 
DOE/SF/10499-T9 REV 
DOE/SF/10499-T45 REV 
OOE/SF/10499-Tl3 REV 
OOE/SF/10499-T27 REV 
OOE/SF/10499-T25 REV 2 
MDC-G-8591 REV 
MDC-G-8575 REV 

Secondary No. Brief Title 

STMPO 212 
STMPO 214 
STMPO 122 
STMPO 222 
STMPO 127 
STMPO 206 
STMPO 220 
STMPO 218 

Plant Support Subsystem Procurement 
Purchased Demineralized Water 
Receiver Feedwater Pump and Drive 
Plant Support Subsystem Procurement 
Master Control Subsystem Hardware 
System Integration Lab Test Plan 
Plant Support Subsystem Procurement 
Plant Support Subsystem Procurement 

Note that only the updates, revisions or additions need to be reviewed; the 
basic documents are already on file at TIC. 
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If you should have any questions or concerns please do not hesitate to 
contact me by telephone at (619) 254-2672. 

SDE/aks 
Project File: CCCOOl.RNO(SDO) 

Sincerely, 

S.D. Elliott, Jr., Director 
DOE Solar One Project Office 

Encl: Eight Document Covers W/forms 70 and RA-426 

cc: Robert G. Riedesel, MDAC 
Roger Gaither, SAN/OPC 
W.D. Matheny, DOE/TIC 
Mike Lopez, DOE/SAN (FGS) 
Mary Soderstrum, B&McD 

Page 2 



DEPARTMENT OF ENERGY 
SAN FRANCISCO OPERATIONS OFFICE 

CONTRACTOR REQUEST FOR PATENT CLEARANCE 
FOR RELEASE OF UNCLASSIFIED DOCUMENT 

Roger S. Gaither, AssL Chief for Prosecution 
Office of Patent Counsc:l/Livcrmon: Off"ice 
P.O. Box 808, L-376 
Livermon:, California 945S0 

SAN FORM 70 10 80 

Prime Contract No. 

Subcontract No. 

NA 
~cportNo. 

(STMPO 222) 
DOE SF 1 4 9-Tl3·Rev 

FROM, McDonnell Douglas Corporation 
3855 Lakewood Blvd. 

Date of Report 

Seotember 1980 

-

' 

Long Beach, CA 90846 Name & Phone No. of DOE 
Technical Representative 

1. Document Title, 

S.D. Elliott, Jr. 
(619) 254-2672 

Plant Support Subsystem Procurement Documentation (Update) 
(RADL 7-44c) 

2. Type of Document: RJ Technical Report, D Conference Paper, D Journal Article, D Abstract or Summary, 
D Copy of Oral Presentation, D Other (please specify): _______________ _ 

3. In order to meet a publication schedule or submission deadline, patent clearance by _...;(,_,R~o'-"u::...t=ict.n.,_,e:::.,..) _______ _ 
would be desired. 

SENDER IS TO CHECK BOX -#4 OR #5 BEWW. 

4. I have reviewed (or have had reviewed by technically knowledgeable personnel) this document for possible inventive subject 
maner (Subject Inventions) and that no im·entions or discoveries (Subject Inventions) are deemed to be disclosed in this 
document except as stared below: 

a. Auention should be directed to pages ____________ of this document. 

b. This document describes ma ner relating to an invention: 

1. Conrracror Invention Docket No. __________ _ 
lL A disclosure of the im·ention was submitted to DOE on _______________ (date) 

l1L A disclosure of the im·ention will be submitted shortly (approximate date) 
JV. A waiver of DOE's parent rights to the contractor: 

D has been granted, 0 has been applied for; or D will be applied for ________ (date) 

0 5. This document is being submitted, but no Ie\iew has been made of this document for possible inventive subject matter. 

Provide copy of clearance to Solar One Project Office 
6. Remarks, P.O. Box 366, Daggett, CA 92327 
Reviewing/Submitting Official: Name (Print/Type) ___________________________ _ 

Title---------------------------------

Signarure --------------------Date ________ _ 

TO: IJ\:ITIATOR OF REQUEST 

FRO~\: ASSISTA..,T CHIEF FOR PROSECUTIO~ 
Office of Parent Counsel/Livermore Office 

- 0 No patent objection to above-identified release. 

0 Please defer release until advised by this office. 

Signed------------------------------- Date Mailed -----------

1 DOE OFFICE OF PATENT CX>UNSEL (OPC) 
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U.S. DEPARTMENT OF ENERGY 0MB NO. 038-R0190 DOE Form RA-426 
(10/801 

DOE AND MAJOR CONTRACTOR RECOMMENDATIONS FOR 
ANNOUNCEMENT AND DISTRIBUTION OF DOCUMENTS 

See Instructions on Reverse Side 

1. DOE Report No. (STMPO 222) 2. Contract No. 3. Subject Categorv No. 

4. Trtle 

Plant Support Subsystem Procurement Documentation (Update) 
5. Type of Document l'"x•• one) 

XI a Scientific; and technical report 

D b. Conference paper: Trtle of conference------------------------------------

Date of conference _________ _ 

Exac1 location of confererla! ___________ Sponsoring organization _____________________ _ 

D c. Other (specify planning. educational, impact, market, social, economic, thesis, translations, journal article manuscript, etc.I 

6. Copies Transmined ("x- one or morel 

D a. Copies being transmitted for standard distribution by DOE-TIC. 

D b. Copies being transmined for special distribution per attached complete address list. 
Kl c. Two completely legible, reprcxlucible copies being transmitted to DOE-TIC. (Classified documents, see instructions) 
D d. Twenty-seven copie. being transmitted to DOE-TIC for TIC processing and NTIS sales. 

7. Recommended Distribution ("x" one) 

D a. Nonna! handling {after patent clearance): no restraints on distribution except as may be required by the security classilicat,on_ 
Make available only D b. To U.S. Government agencies and their contractors. 0 c. within DOE and to DOE contractors. 

D d. within DOE. 0 e. to those listed in item 13 below. 
~ f. Other (Specify) Archive/Issue on request 

8. Recommended Announcement l"x"' one) 

gl a. Nonna! procedure may be followed. 0 b. Recommend the following announcement limitations: 
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