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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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I 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.

II 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 1 

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 P60-1 

(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).

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

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



The detail technical specification for each of these procurement 

packages are included in Appendix I.

III 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 ourchase 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.

IV 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.

V 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 Bids, TB-FB-96-80- 

JC50007, Piping and Mechanical Equipment, distributed on 
July 1980.
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SPKCiriCATION

S-R 06

t,\arch 28, 1980 
For S-R Piping Purchase

Rev. 1 September 12,K€0

D. O. E. NO. 40 P 700 - 17S

for

PRIMARY FABRICATED PIPE
(HEAVY WALL AND ALLOY)

for

10 MWe SOLAR PILOT PLANT 

SOLAR-ONE 

DAGGETT, CA.

Prepared by:

er
PROJECT NO. C-21700



September 12, 1980

REVISION NO. 1 
TO

S-R E6

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

PRIMARY FABRICATED PIPE 
(HEAVY WALL AND ALLOY)

FOR
PURCHASE

1. Revision No. 1 is issued for:

A. Completion of design temperatures, design pressures, hydrotest 
pressures, and pipe sizes.

B. Completion of Rocketdyne reference drawings.

C. Substitution of ANSI B31.1 butt weld transitions for Engineering 
Standard DE21.9 .

D. Clarification of material note on DN00.5.

E. Updating of Engineering Standards SE00.1 and SEOO.MBX.

F. C1afirication on use of Fabricator's drawings.

G. Addition of Primary Pipe Support Volumes P60-1 and P60-2 .

H. Clarification of Rocketdyne piping field hydrotests.

I. Clarification on mailing reproducible 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 DNOO .5 
Sheet 3 of 5, SE00.1 Sheet 1 of 2, and SEOO.MBX Sheets 1 and 2 of 2.

3. Delete Engineering Standaro DE21.9.

4. Add page C-3 and Primary Pipe Support Volumes P60-1 and P60-2.

5. Remove cover and replace with cover marked Revision No. 1 attached hereto.
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C-21700
S-R E6

SPECIFICATION
FOR

PRIMARY FABRICATED PIPTlHEAVY WALL AND ALLOY)

1. SCOPE

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.

2. 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.

B. Appendix B, 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 B31.1-1977, 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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C-21700 
S-R E6
Revision No. 1

SPECIFICATION (CONTD)

4. OPERATING CONDITIONS

A. Environmental

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

b. Barometric pressure: 13.72 psia

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 
additional items listed below for this primary piping. The piping is 
further specified in Appendices A and B, attached hereto. Exceptions 
are the furnishing of those materials listed 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 Standard 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 Desuperheater 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; i
Design Presure 154 psig.

-2-
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C-21700
S-R E6
Revision No. 1

SPECIFICATION (CONTD)

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.

l. One (1) sample nozzle for main steam (QEB) piping - See S-R 
Engineering Standard DN 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 DP30.1.

r. Integral pipe attachments, i.e., welded-on hanger lugs, etc. as 
shown in Primary Pipe Supports Vol P60-1 and Primary Pipe 
Supports Snubber Vol. P60-2.

1

1

1

1

-3-
10



C-21700
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Revision No. 1

SPECIFICATION (CONTD)

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.

0. 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 1 
Rocketdyne for fabrication as shown on the applicable Rocketdyne Drawings:

3"-C0-222-QEX 1
6"-MS-201-QEX Sheets 2 & 3 1

7. MATERIAL NOT INCLUDED UNDER THIS SPECIFICATION

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.

8. 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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C-21700
S-R E6
Revision No. 1

SPECIFICATION (CONTD)

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. General

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 Engineer.

b. Prefabricated assembly linear dimensional tolerances shall be in 
accordance with PFI Standard ES-3-1974 or + 1/8 inch eno-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 
DP30.1.

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 code calculated 
pipe wall thickness.

12 -5-



C-21700
S-R E6

SPECIFICATION (CONTD)

c. Welding processes and butt weld end preparation requirements are 
specified in Engineering Standard No. SE00.1, 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 pipe 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 B31.1 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 B31.1 and the applicable qualified 
welding procedure.

D. Threaded Construction

All pipe threads on pipe and fittings shall conform to ANSI B2.1 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 B16.5. Flanges shall be installed so that 
all bolt holes straddle the centerlines of the pipe and/or 
equipment.

-6-
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C-21700
S-R E6

SPECIFICATION (CONTD)

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. SE00.1, 
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-



C-21700
S-R E6

SPECIFICATION (CONTD)

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 B31.1.

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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C-21700
S-R E6

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

10. TESTING REQUIREMENTS

A. General

SPECIFICATION (CONTD)

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.

B. Manufacturer1s 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's test pressure capabilities, the fabricated 
piping shall be capable of withstanding the specified 
field hydrostatic pressure.

-9-
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S-R E6
Revision No. 1

SPECIFICATION (CONTD)

Piping Systems

(1) 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 tested to 458 psig.

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

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

(5) Each piping system on Atomizing Steam ST-13 shall be 
hydrostatically tested to 235 psig. 1

(6) Each piping system on boiler feedwater discharge pipe
FW-2 and -9 shall be hydrostatically tested to 3750 psig.

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

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

(9) Each piping system on Admission Steam ST-17, shall be 
hydrostatically tested to 2172 psig. 1

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

1

(ID Each piping system fabricated per Rocketdyne drawings 
shall be field hydrostatically tested per applicable code.

1

C. • Weld Examination Requirements

a. In aooition to the requirements of the ANSI B31.1 Code shop and 
field weloed joints, which are not included in the field 
hydrostatic test of the piping, shall be 100 percent 
radiographed.

b. All dissimilar and all Incoloy welos shall have liquid penetrant 
checks.

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

D. Incolloy Pipe

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

17
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11. DOCUMENTATION

A. General

Documentation shall be furnished in accordance with Specification No. 
FJ50.50, Engineering Standard No. FJ60.60, and the following:

B. Exceptions or Modifications to Specification No. FJ50.50 * 1

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. FJ60.60

a. The column titled "WEEKS AFTER AWARD" on Engineering Standard 
No. FJ60.60 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

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

(1) Tests required by ASME SA-335, ASTM A335, ASTM A106, ASME 
SA-182, ASTM A182 and/or ASTM A234.

(2) Additional product analyses, flattening and macro etch 
tests as specified herein.

(3) 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.

c. Fabricator's Drawings

(1) Item 2A of Standard No. FJ60.60 shall include spool sheet 
(shop fabrication) drawings as specified herein.

-Il­
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(2) Item 28 of Standard No. FJ60.60 shall include field
erection drawings as specified herein. 1

(3) The Fabricator shall not prepare field erection or spool 
sheet drawings until he receives the Engineer's drawings 
designated "APPROVED FOR CONSTRUCTION."

(4) 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."

(5) 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) All related details.

(j) Bills of material.

(6) One (1) 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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(7) 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.

(8) 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.

d. Fabrication Procedures

(1) Item 3E of Standard No. FJ60.60 shall include the 
fabrication procedures as specified herein.

(2) 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. FJ60.60.

(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.

(3) The Engineer's review and/or conments 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.

-13-
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e. Shop Fabrication Reports

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) All other inspections performed by the Fabricator.

(5) Reports required by the applicable ASME and ANSI Code.

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

(4) Packing and classification description 
shipment).

(at time of

-14-
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12. PREPARATION FOR SHIPMENT

A. Pipe and Fittings - Protection for Shipment

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:

(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.

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

(1) Weld end preparations shall be coated with Deoxaluminate 
(Special Chemicals Corporation or an Engineer-approved 
equal) in accordance with the manufacturer'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.

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

(3) Threaded connections shall be furnished with thread 
protectors.

(4) 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.

B. 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.

-15-
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b. 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.

C. Shipping Information

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

D. Tagging Instructions

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

(1) DOE No. 40P700-17S

(2) Purchase order item number

(3) Mark or tag number as applicable.

(4) Ship to address: Townsend & Bottum, Inc.
, C/0 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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13. SHIPPING SCHEDULE

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.

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 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.

-17-

24



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

APPENDIX A

PIPE MATERIALS 
S-R PIPING

Line No. Size Spec. Sch.
* Quantity 

"C" Bore Linear Ft.

AS-7 6" FEA 40 6.094
CO-6 3" BBA** 160 2 .692 1
CO-12 4" FEA 40 4.044 1
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" FEA 40 10 .070
MS-6 6" QEB XXS 5.072
MS-7 10" FEA 40 10 .070
MS-8 4" QEB 160 3 .530 1
MS-8 6" QEB XXS 5.072 1
MS-9 6" FEA 40 6.094
MS-10 4" QEB 160 3.530 1
ST-9 4" FEA 40 4.044
ST-13 3'' FEA 40 3.081
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" KEB 40 2.479

—* Approximate footage is listed based on the Piping Material Take-Off. 
** Special S'O" long section.

A-1
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Rocketyne Piping (ASME B&PV Code)

3"-C0-222-QEX 
4"-FW-200-MBX 
2-l/2,,-FW-201-MBX 
2- l/2"-FW-202-MBX 
2-l/2"-FW-203-MBX 
3“ ,4"-FW-223-MBX 
2-l/2"-FW-231-MBX 
2- l/2"-FW-232-MBX 
2-l/2"-FW-233-MBX 
2- l/2"-FW-234-MBX 
2- l/2"-FW-235-MBX 
2- l/2"-FW-236-MBX 
6"-MS-201-QEX 
4"-ST-202-QEX

Rocketdyne Piping (ANSI B31.1 Piping Code)

3" ,4 "-C0-201-QEX 
3"-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 and 
Pressure Vessel Code.

A-2
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PRIMARY FABRICATED PIPE 
S-R MATERIAL TAKE-OFF
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S-R PIPING TO BE ESTABLISHED 

BY S-R PIPE SHOP

B-I-l
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PRIMARY FABRICATED PIPE 
ROCKETDYNE MATERIAL TAKE-OFF

Revised 3/27/80
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CORE PIPING MATERIAL Feedwater Sys. 3“17”80

DESCR1PT10 N MATERIAL SPEC. QTY
NPS Sch 160 CS Pipe ASTM A-106 Grade B 100 ft.

3 NPS Sch 160 CS Pipe 60 ft.
2 1/2 NPS Sch 80 CS Pipe 220 ft.
6 NPS Sch 80 CS Pipe A0 ft.
1 NPS Sch 80 CS Pipe 180 ft.
1/2 NPS Sch 80 CS Pipe ASTM A-106 Grade B 60 ft.

3A NPS Sch 80 CS P1 oe ASTM A-106 Grade B 600 ft.
1 1/2 NPS Sch 80 CS Pine ASTM A-106 Grade B 100 ft.
I4 NPS Sch 160 00° LR Elbow ASTM A-2A Grade WPB 11
3 NPS Sch 160 90° LR Elbow 1 1 A
2 1/2 NPS Sch 80 90° LR Elbow 37
1 1/2 NPS Sch 80 lt5° LR Elbow 7
1 NPS Sch 80 90° LR Elbow 30
2 1/2 NPS Sch 80 hSa LR Elbow 7
1 NPS Sch 80 LR Elbow A

2 1/2 NPS Sch 80 ST Tee 3
x x 2 1/2 NPS Sch 160 R Tee 5

4 NPS Sch 160 St Tee 1
3 NPS Sch 160 St Tee 1

1 1/2x1 1/2 x 3A NPS Sch 80 Tee ! 22

1/2 NPS Sch 80 Tee 6

3A NPS Sch 80 90° LR Elbow 98
1/2 NPS Sch 80 90° LR Elbow A

1 1/2 NPS Sch 80 k5° LR Elbow ASTM A-231* Grade WPB 3
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CORE PIPING MATERIAL
DESCRIPTION MATERIAL SPEC. QTY

k x 2 ]/2 NPS Sch 160 C Reducer ASTM A-23^ Grade WPB 1

21/2x1 1/2 NPS Sch 80 C Reducer 3

k x 1 NPS Sch 160 C.Reducer 2

3x1 1/2 NPS Sch 160 C Reducer 2

l 1/2 x 3/1* NPS Sch 80 C Reducer 2

3A x 1/2 NPS Sch 80 C Reducer 1 > 6

k NPS Sch 160 Cap ASTM A-23^ Grade WPB 1

1* x 2 NPS Sch 160 Weldolet ASTM A-105 1*

<4 x 1 NPS Sch 160 x Sch 80 Weldolet 1

3 x 1 NPS Sch 160 x Sch 80 Weldolet 18
x 3A x 3 1/2 LG Sch 160 x Sch 80 Nlpolet 6

2 1/2 NPS Sch 80 Class 1500 WN Flange 1 6
1 NPS Sch 80 Class 1500 WN Flange ASTM A-105 72

\



B
-II-3

Pag< 3f h .

CORE PIPING MATERIAL Steam 6 Start Sys. 3"17“80

DESCR 1PTIO N MATERIAL SPEC. QTY
6 Sch XX Weld Cap ASTM A335 Grade P22 1
3 Sch XX Weld Cap 1 A335 P22 1*
3x1/2 Sch 160 Swage A182 F22 1
3 x 1 Sch XX Swage A182 F22 2
6 x 3A x k 1/2 Sch XX - Sch 80 Nlpolet A182 F22 1*
*4 x 3M x 1* 1/2 Sch XX - Sch 80 Nlpolet A182 F22 1
k x 3/k x ^ 1/2 Sch 80 Nlpolet A182 F22 2
3 x SA x A 1/2 Sch XX “ Sch 80 Nlpolet Al 82 F22 2
6 x 300# R.F.W.N. Flange A182 F22 1
3 x 2500# R.F.W.N. Flange Al 82 F22 2
1 x 2500# R.F.W.N. Flange Al 82 F22 2
1 x 1500# R.F.W.N. Flange Al 82 F22 2
6x1* Sch XX Reducer A335 P22 2
1* x 3 Sch XX Reducer A335 P22 1
3x2 Sch XX Reducer A335 P22 2
2 x 1 Sch 80 Reducer A335 P22 2
3/1* x 1/2 Sch 160 Reducer A335 P22 7
3/1* x 1/2 Sch 80 Reducer A335 P22 2
6 x 90° Sch XX LR Elbow A335 P22 1*
1* x 90° Sch XX LR Elbow A335 P22 15
3 x 90° Sch XX LR.Elbow A335 P22 20
3 x 90° Sch 160 LR Elbow A335 P22 6
2 x 90° Sch 80 LR Elbow A335 P22 8
1 x 90° Sch 160 LR.Elbow ___ 1 A335 1 P22 2
1 x 90° Sch 80 LR Elbow ASTM A335 Grade P22 2
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CORE PIPING MATERIAL Steam & Start Sys. 3-17-80

DESCRIPTION MATERIAL SPEC. QTY
3 Sch 160 Tee ASTM A335 Grade P22 2
6 Sch XX Cross i A335 P22 3
6x3 Sch XX Reducing Cross A335 P22 2
6x2 Sch XX Weldolet A182 F22 7
4 x 1 Sch XX - Sch 80 Weldolet Al 82 F22 2
4 x 1 Sch 80 Weldolet Al 82 F22 2
3x2 Sch XX Weldolet A182 F22 1
3 1/2 Dia x 10" Bar Stock A322 4140 12 ft.
3/4 x 48 x 72 Steel Plate ASTM A187 Grade 22 1 Pc.
6 Sch XX Pipe A335 P22 70 ft.
4 Sch XX Pipe A335 P22 50 ft.
4 Sch 80 Pipe A335 P22 20 ft.
3 Sch 160 Pipe A33S P22 qo ft.
2 Sch 80 Pipe A335 P22 25 ft.
1 Sch 160 Pipe ' A33S 1 1 P22 10 ft.
1 Sch 8C Pipe ASTM A33S Grade P22 20 ft.
10 Sch 20 Pipe ASTM A106 Grade B 16 ft.

*

________
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APPENDIX C 
SUPPLEMENTS

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

A. Engineering Standards attached hereto as follows:

Standard Number Date Number of Pages

DNOO .2 7/30/76 3
DNOO .5 7/30/76 5
DP30.1 Pg 2, 6/22/77; Pg 3, 5/7/75 2
FJ50 .50T 11/14/79 7
FJ60 .601 10/22/79 1
SE00.1 Pg 1, 2/4/80; Pg 2, 8/1/79 2 1
SEOO.FEA Pg 1, 2/4/80; Pg 2, 12/14/79 2
SEOO.KEB Pg 1, 2/4/80; Pg 2 & 3, 9/6/79 3
SEOO.KEX Pg 1-3, 2/4/80 3 1
SEOO.MBA Pg 1, 2/4/80; Pg 2, 8/1/79 2
SEOO.MBX Pg 1, 2/4/80, Pg 2, 8/1/79 2 1
SEOO.QEB Pg 1, 2/4/80; Pg 2, 12/14/79 2 1
SEOO.QEX Pg 1-2, 2/4/80 2 1
SEOO.RNX Pg 1, 2/4/80 1 1

Drawings attached separately as follows: 1

a. S-R Drawings

S-R Drawing S-R Sheet
Number Number Rev. Title

XL-22934 Pl-1 0 Symbols 1
9033/4 P1-2 1 Line List 1
XL-22934 P3-1 1 P&ID 1
XL-22934 P3-2 1 P&ID 1
XL-22934 P9-2 1 Piping Drawing 

-Receiver
1

XL-22934 P9-3 1 Piping Drawing 
-Receiver

1

XL-22934 P9-4 1 Piping Drawing 
-Receiver

1

XL-22934 P9-8 1 Piping Drawing 
-Pipe Rack

1

XL-22934 P9-10 1 Piping Drawing 
-Pipe Rack

1

XL-22934 P9-13 1 Piping Drawing 
-Sections

1

C-l
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S-R Drawing S-R Sheet
Rev. TitleNumber Number

XL-22934 P9-14 1 Piping Drawing-Sections 1
XL-22934 P9-15 1 Piping Drawing-EPGS Area 1
XL-22934 P9-18 1 Piping Drawing-Details 1
XL-22934 P9-19 1 Piping Drawing - Details 1
XL-22934 P9-20 1 ' Piping Drawing - Details 1
XL-22934 (For Ref.) P13-2 Isometric-Main Steam,

PSS, TSS & EPGS
XL-22934 (For Ref.) P13-3 Isometric-TSS Admission

Steam
XL-22934 (For Ref.) P13-4 Isometric-R.S. Feedwater
XL-22934 (For Ref.) P13-6 Isometric-R.S. Flash

Tank Vent to EPGS

Rocketyne Drawings

DOE DRAWING
NUMBER TITLE

40P2005131763 P & ID - Preheaters
40P2005131764 P & ID - Receiver
40P2005131765 P & ID - Receiver
40P2005131766 P & ID - Receiver
40P2005131767 Main Steam Manifold
40P2005131925 Core Piping Plan 1
40P2005131926 Core Piping Plan 1
40P2005131927 Core Piping Plan 1
40P2005131928 Core Piping Plan 1
40P2005131929 Core Piping Plan 1
40P2005131930 Core Piping Plan 1
40P2005131931 Core Piping Plan 1
40P2005131932 Core Piping Plan 1
40P2005131933 Core Piping Plan 1
40P2005131934 Core Piping Plan 1
40P2005131935 Core Piping Plan 1
40P2005131937 Core Piping Elevation 1
40P2005131938 Core Piping Elevation 1
40P2005131939 Core Piping Elevation 1
40P2005131940 Core Piping Elevation 1
40P2005131941 Core Piping Elevation 1
40P2005131942 Core Piping Elevation 1
40P2005131943 Core Piping Elevation 1
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DOE DRAWING 
NUMBER TITLE

40P2005131944 Feed Water Elevation 1
40P2005131945 Feed Water Elevation 1
40P2005131946 Boiler Drain Elevation 1
40P2005131948 GN2 Panel 1
40P2005131949 GN2 Panel 1
40P2005131950 GN2 Panel 1
40P2005131952 Instrument Air 1
40P2005131953 Instrument Air 1
40P2005131954 Instrument Air 1
40P2005131955 Instrument Air 1
401^005131962 Pipe Supports 1
40M2005131963 Pipe Supports 1
40M2005131964 Pipe Supports 1
40M2005131965 Module Installation 1
40M2005131966 Module Installation 1
40M2005131967 Module Installation 1
40M2005131968 Heat Shield 1
40M2005131969 Heat Shield 1
40M2005131970 Pipe Supports 1
40M2005131658 Module Assy. 1
40M2005131659 Module Assy. 1
40M2005131660 Module Assy. 1
40N2005131661 Preheater Instrumentation 1
40M2005131662 Preheater Instrumentation 1
40M2005131665 Boiler Bracket 1
40^005131666 Boiler Instrumentation 1
40M2005131667 Boiler Restraints 1
40M2005131668 Boiler Supports 1
40M200513 1669 Boiler Springhanger 1
40M2005131670 Boiler Thermowell Detail i
40M2005131671 Boiler Separator Pipe Detail 1
40M2005131672 Boiler Instrumentation 1
40N2005131673 Boiler Instrumentation 1

S-R Pipe Support Details

Volume Rev. Title

P60-1 5 Primary Pipe Supports 1
P60-2 0 Primary Pipe Supports Snubbers 1
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DIVISION USAGE

MM P pp SH FI SP

X
Steals-ILagsir

ENGINEERING STANDARD

STANDARD NUMBER 
DN 00.2

TYPICAL INSTRUMENTATION PRESSURE AND
FLOW CONNECTIONS

PAGE 1 OF 3

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

...^-SEkA
\ Xt. S Li 0 vf.^, 14 

Div. f 1)1?r^--4-»Z.

NIPPLE

FIELD WELD 
MIN. 1.09 x 
BRANCH PIPE 
WALL THICK-TfALU ini^A-
NESS (T VP I CAUjpp'

WELDING ADAPTER 
(SUPPLIED BY FLOW 
ELEMENT VENDOR)

SHOP WELD PREFERRED 

1/8" MAX. 

1/8" MIN.

NIPPLE

FIELD WELD

LOCK RING

THERMAL SLEEVE 
WELDING ADAPTER 
(SUPPLIED BY FLOW 
ELEMENT VENDOR)

SHOP WELD 
PREFERRED 

i

SEE NOTES

1/8"

1/8"
tw LJ

V_ |/4" FILLET- 
MIN. (TYPICAL)

MAX.

MIN.

FIGURE 
FOR TEMPERATURES

SEE NOTES 
> WALL THICKNESS 

OF SCH. 160 BRANCH PIPE +
I 1/4" FILLET (TYPICAL FIG.I 42) FIGURE 2
UP TO 750°F. FOR TEMPERATURES ABOVE 750°F. AND A SECONDARY ELEMENT

WITH APPRECIABLE DISPLACEMENT.

INSTALLATION PROCEDURE:
I.

NOTES:
1.

2.

3.

LOCATE PRESSURE CONNECTION. PARTIALLY DRILL PIPE. 
COUNTERBORE FOR ADAPTER, AND WELD ADAPTER IN PLACE.

2. STRESS RELIEVE.
3. BORE PIPE TO REQUIRED |.d.
4. DRILL AND REAM PRESSURE CONNECTION HOLE IN PIPE IN 

ALIGNMENT WITH HOLE IN ADAPTER.
5. INSERT ADAPTER SLEEVE AND LOCK RING.
6. CUT INLET END 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 CENTERPUNCH OR OTHER BLUNT TOOL, STAKE LOCK RING 
THREADS SO THAT RING CANNOT TURN.

EDGE OF HOLE MUST BE CLEAN AND SQUARE OR ROUNDED SLIGHTLY, FREE FROM BURRS, WIRE EDGES, 
OR OTHER IRREGULARITIES.
HOLE THRU PIPE WALL TO BE DRILLED AFTER NIPPLE OR ADAPTER IS WELDED TO PIPE, USING THE 
NIPPLE OR ADAPTER FOR DRILL GUIDE.
"D" - 1/4" DIA. MAX. FOR I l/2" AND SMALLER PIPE
"D* - 3/8" DIA. MAX. FOR 2" AND 3" PIPE
"D" - |/2" DIA. MAX. FOR 4" THRU 8" PIPE
"D" - 3/4" DIA. MAX. FOR 10" AND LARGER PIPE
MATERIAL, CLASS AND RATING OF ADAPTERS TO CONFORM TO STEARNS-ROGER SPECIFICATIONS 
"PIPING MATERIALS".
tw = DIMENSION OF PARTIAL PENETRATION WELD.
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DIVISION USAGE

MM P pp SH FI SP

X
w

ENGINEERING STANDARD

STANDARD NUMBER

DN 00.2

TYPICAL INSTRUMENTATION PRESSURE AND 
, FLOW CONNECTIONS

PAGE 2 of 3

ISSUED 7/30/76
REVISED

APPROVAL^ j/y i
ri. v.-r*.Sect. •>'r '//(/■■* '/*

. ,t. SuovL.' *--’r i

Div. i L-if’j-

TO BE USED WHERE FULL PENETRATION WELDS ARE DESIRED

l .

MIN. FILLET WELD = I.09 
BRANCH WALL THICKNESS ~

SOCKET WELD BRANCH CONNECTION 
PER S-R "PIPING MATERIALS" SPEC 
OR SOCKET WELD HALF COUPLING, 
MATERIAL, CLASS & RATING PER 
S-R "PIPING MATERIALS" SPEC.

FULL PENETRATION WELD 
+ 1/4" FILLET

RUN PIPE WALL

SOCKET WELD HALF COUPLING, GOOD 
FOR FULL RATING OF FORGED STEEL 
FITTING. BRANCH CONNECTIONS 
USING SOCKET WELD HALF COUPLING 
REQUIRE REINFORCEMENT CHECK IF 
BRANCH CONNECTION IS 1/4 RUN 
SIZE OR GREATER.

5/32" MIN.

NOTES:

1.

2.

3.

4.

5.

EDGE OF HOLE MUST BE CLEAN AND SQUARE OR ROUNDED SLIGHTLY, FREE FROM BURRS, WIRE EDGES, OR 
OTHER IRREGULARITIES.
HOLE THRU PIPE WALL TO BE DRILLED AFTER FITTING IS WELDED TO PIPE, USING THE FITTING FOR 
GUIDE.
"D" - 1/4" DIA. MAX. FOR I I/2" AND SMALLER PIPE
"D" - 3/8" DIA. MAX. FOR 2" AND 3" PIPE
"D" - 1/2" DIA. MAX. FOR 4" THRU 3" PIPE
"D" - 3/4" DIA. MAX. FOR 10" AND LARGER PIPE
MATERIAL,CUSS, AND RATING OF FITTINGS SHALL CONFORM TO STEARNS-ROGER SPECIFICATION ’’PIPING 
MATERIALS".
ALL FE, PC, PI. PS. PT AND PX CONNECTIONS SHALL BE "BRANCH CONNECTIONS" PER STEARNS-ROGER 
SPECIFICATION "PIPING MATERIALS" SIZE AS FOLLOWS: 1/2" FOR SERVICE CONDITIONS NOT IN EXCESS
OF EITHER 900 PSI OR 800°F, 3/4" FOR SERVICE CONDITIONS WHICH EXCEED EITHER 900 PSI OR 800°F.
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DIVISION USAGE
SteaariB3-ik0S[®ar

ENGINEERING STANDARD

STANDARD NUMBER 
DN 00.2MM P pp SH FI SP

X
--t. suDvr^l v/. .-'J

Div. (jUlf ------ L_

TYPICAL INSTRUMENTATION PRESSURE AND
FLOW CONNECTIONS

FOR ASME TEST CONNS. ONLY

PAGE 3 OF 3

ISSUED 7/30/76 
REVISED

o

THREADED HALF COUPLING

FULL PENETRATION WELD 
+ 1/4" MIN. FILLET -v

RUN PIPE WALL

l-— 1/16" MAX.SEE NOTES
FIGURE 1

TO BE USED ONLY WHEN SPECIFIED ON PIPING DRAWINGS

MIN. FILLET WELD = I.09 
BRANCH WALL THICKNESS -

SOCKET WELD BRANCH CONNECTION 
PER S-R "PIPING MATERIALS* SPEC. 
OR SOCKET WELD HALF COUPLING. 
MATERIAL, CLASS S RATING PER 
S-R "PIPING MATERIALS" SPEC.

FULL PENETRATION WELD 
+ 1/4" FILLET

RUN PIPE WALL -

SOCKET WELD HALF COUPLING, GOOD 
FOR FULL RATING OF FORGED STEEL 
FITTING. BRANCH CONNECTIONS 
USING SOCKET WELD HALF COUPLING 
REQUIRE REINFORCEMENT CHECK IF 
BRANCH CONNECTION IS 1/4 RUN 
SIZE OR GREATER.

L— 1/16" MAX. 5/32" MIN.
FIGURE 2

MOTES!
1. 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 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".
u AIL FE PC PI PS PT AND PX CONNECTIONS SHALL BE "BRANCH CONNECTIONS" PER STEARNS-ROGER 

* SPECinCATION "PIPING MATERIALS" SIZE AS FOLLOWS: 1/2" FOR SERVICE CONDITIONS NOT IN
EXCESS OF EITHER 900 PSI OR 800°F, 3/4" FOR SERVICE CONDITIONS WHICH EXCctD iliHER 9C0 
PSI OR 800°F.

39



DIVISION USAGE
IMCOA’OAAMQ *

ENGINEERING STANDARD

STANDARD NUMBER
DN 00.5MH ! P PP SH FI S?

IX
APPROVALS C, i 

)es.Sect. '/s' j///,

oiv.f t ,;r t X !'

, THERMOWELL INSTALLATION
STANDARD DETAIL

PAGE J__OF 5

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

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

THERMOWELL - See Instrumentation 
Data Sheets

FILLET WELD-MIN. 1.09 
x CORRESPONDING BR.WALL 
THICKNESS -_______

3/4" SOCKOLET- 
(SEE NOTE ,?2) 3/4" THREDOLET 

(SEE NOTE n)

FULL PENETRATION 
WELD

///

SEE NOTE #1

NOTES:

I. DRILL PIPE WALL TO MATCH I.D. OF WELDOLET.

2. USE 3/4" FIHINGS WHICH CONFORM TO STEARNS-ROGER SPECIFICATION, 
"PIPING MATERIALS".

3. SEE STANDARD DNOO.5, PAGE 2, FOR INSTALLATION IN 2-1/2" AND 
SMALLER PIPES.

4. SEE STANDARD DNOO.5,PAGES 3 AND 4 OF 5 FOR THERMOWELL 
INSTALLATION IN MAIN STEAM, HOT REHEAT AND COLD REHEAT.

5. DO NOT USE THREADED FITTING FOR SERVICE CONDITIONS WHICH 
EXCEED EITHER 900 PSI OR 300°F.
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DIVISION USAGE

MM P PP SK FI SP

X ,

Sfteaaras-Soger

ENGINEERING STANDARD

STANDARD NUMBER
DN 00.5

THERMOWELL INSTALLATION 
^ FOR 2-i/2" & SMALLER PIPES

j

PAGE 2 OF 5

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

.Ct. SuOV.:' ''
m«. (*. i'*'' l —1

4 1/2" MAX.

•COUPLING

/—WELD FITTING (SEE 
/ NOTE #1)

HEADER

'•)

3/4" THREADED ELBOLET (SEE 
NOTE #2)

THERMOWELL SEE 
INSTRUMENT DATA 
SHEETS

FILLET WELD - MIN. 
1.09 x BR. WALL THK.

3/4* SOCKET WELD 
ELBOLET (SEE NOTE 
#2)

FULL PENETRATION 
WELD

COUPLING

HEADER

NOTE:

1. DRILL ELBOW WALL TO MATCH I.D. CONFIGURATION OF ELBOLET.
2. USE 3/4" FITTING WHICH CONFORM TO STEARNS-ROGER SPECIFICATION, "PIPING MATERIALS".
3. FOR ADDITIONAL NOTES, SEE STD. DNOO.5 PAGE I OF 5.
4. DO NOT USE THREADED FITTING FOR SERVICE CONDITIONS WHICH EXCEED EITHER 900 PSI OR 800°F.
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(

Division usage e ei L* n s -' ® e y
INCOftf QAATtO

ENGINEERING STANDARD

STANDARD NUMBER

DN 00.5mm] r PP | SH PI SP

approvair—)
Dei.

Sect.
Div {/. //S

THERMOWELL INSTALLATION
STANDARD DETAIL

PAGE 3 OF 5

ISSUED 2/27/70
REVISED 4/11/74

MINIMUM PIPE WALL THICKNESS
Tm

TOT. LGTH.
"A"

1 STRENGTH W.
1 "B"

INSERT LGTH.
"C"

LAG EXT.
"D"

1. SMALLER THAN 0.625 7.000 0.406 2.719 3.875
2. FROM 0.626 to 0.750 7.000 0.487 2.773 3.750
3. FROM 0.751 to 0.875 7.000 0.568 2.807 3.625
4. FROM 0.876 to 1.000 7.000 0.650 2.850 3.500
5. FROM 1.001 to 1.125 7.000 0.731 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 0.934 3.003 4.063
8. FROM 1.438 to 1.562 8.000 1.015 3.047 3.933
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 3.500l
r FROM 2.001 to 2.250 9.000 1.462 3.288 4.250
U. FROM 2.251 to 2.500 9.000 1.750 3.250 4.000
13. FROM 2.501 to 2.750 9.000 1.930 3.320 3.7 50
14. FROM 2.751 to 3.000 9.000 2.100 3.400 3.500
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 3.750 10.000 2.625 3.625 3.750
18. FROM 3.751 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-l/47<. 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 thermowell shall be inscribed at the top end of the 
thermowell above the weld area.

t1 Each thermowell shall be cleaned, and all dirt, metal chips, or ocher foreign 
material shall be removed; and a l/2"-square head carbon steel plug shall be 
installed to protect the thermowell until the thermocouple element is installed.
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Steams
INCORPORATED

ENGINEERING STANDARD

STANDARD NUMBER
DN 00.5

? ' THERMOWELL INSTALLATION
’ STANDARD DETAIL

V

page_Jl. OF__L_

ISSUED 2/27 HO 
REVISED 4/11/74

DIVISION USAGE
MM

APPROVA

Div. t

V-14 NPT f.50” - 0.01 NOTES:
1. FOR STANDARD THERMOWELL

SPECIFICATIONS AND DIMENSIONS 
SEE PAGE 3 of 5.
FOR USE ON MAIN STEAM HOT REHEAT, 
COLD REHEAT, BOILER FEED PUMP 
DISCHARGE, AUX. STEAM & BOILER 
FEED PUMP TURBINE DRIVE SYSTEMS 
ONLY.

0.437" Z 0.062 FILLET WELD 
~ MAX. ANGLE

"A" = SEE TABLE
"B" = .65 x Tm < 2.25" 

* .7 x Tm > 2.25"
"C" = 2.50 + (Tm-"B")
"D" - "A"-2.50-Tm

GUN POINT 
DRILL
0.062R. APPROX.
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STANDARD NUMBERDIVISION USAGE

ENGINEERING STANDARD

SAMPLE NOZZLE 
MAIN STEAM LINE ISSUED 5/18/73 

REVISED 9/Ibllk

0.599' 1/16"_ 1/32'
2-1/237-1/2'

Direction of Flow

1-3/16"1/8" Dia. Sample Holes

For details of nozzle installation see Sheets 3 and 4 
Surface finish to be 16 RMS.
Mark permanently to indicate direction of flow.
Nozzle to be fabricated of same material as pipe. 
Maximum operating conditions 3000 PSIG Q 1015° F.

7. For buttweld transition see Std. DE 21.9.
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DIVISION USAGE Stearns-Soge?
ENGINEERING STANDARD

STANDARD NUMBER

DP30.1

APPROVALS 
Des. Sact.OP^r^ 
Sect;, SuDV^. !..> 
0 i v. OJr^'

PAGE 2 OF__ 3

PIPE INSULATION 
THICKNESS SCHEDULE ISSUED 2*20-70

INSULATION 
SCHEDULE NO. PP 1 2 3 4 5 6 7 8 9 10

TEMP. °F
PIPE SIZE

ISO 200 300 400 500 ! 600 700 300 900 1000

139 299 399 499 599 | 699 799 399 999 1099

1 1/2" & 
Smaller

LUC£ 1 1/2* 1 1/2" 1 1/2" 1 1/2" 2" 2" 2 1/2" 3" 3 1/2’ 3 1/2"

2" AS .
LU

1 1/2" 1 1/2" 1 1/2" 1 1/2" 2" 3" 3" 3" 3 1/2" 4"

2 1/2"
LU

1 1/2" 1 1/2" 1 1/2" 2" 2" 3" 3’ 3" 3 1/2’ 4"

3"
a.
o- 1 1/2" 1 1/2" 1 1/2" 2" 2 1/2" 3" 3" 3 1/2" 3 1/2" 4"

4"
CS3

LU
1 1/2" 1 1/2" 2" 2 1/2* 2 1/2" 3" 3 1/2" 3 1/2" 4" 4 1/2"

6"
oo
z 1 1/2" 2" 2" 2 1/2" 3" 3 1/2" 4* 4" 4 1/2" 5"

8" ►—CJ
LU

1 1/2" 2" 2 1/2" 3" 3 1/2" 3 1/2" 4’ 4 1/2* 5" 5 1/2"

10"
►—o
asflu 1 1/2* 2" 2 1/2" 3" 3 1/2" 4" 4 1/2" 4 1/2" 5" 5 1/2"

12"
—j
LU
Zz 1 1/2" 2" 2 1/2" 3" 3 1/2" 4" 4 1/2" 5" 5" 5 1/2"

14" 0.0.
C/3
as
LU 1 1/2" 2" 2 1/2" 3" 3 1/2" 4" 4 1/2" 5" 5" 5 1/2"

16" O.D. 1 1/2" 2" 2 1/2" 3" 3 1/2" 4" 4 1/2" 5" 5" 5 1/2"

18" 0.0. 1 1/2" 2" 2 1/2* 3" 3 1/2" 4" 4 1/2" 5" 5" 5 1/2"

20" 0.0. 1 1/2" 2" 2 1/2" 3" 3 1/2" 4" 4 t/2" 5" 5" 5 1/2’

24" 0.0.
& LARGER

1 1/2" 2" 2 1/2’ 3" 3 1/2" 4" i :/2" 5* ? 5" 5 1/2"

NO EXPANSION JOINTS REQUIRED EXPANS;:i JOINTS REQUIRED 
SEE STD :?30.1 PAGE 3

SINGLE LAYER INSULATION OQUBLE ‘.^"R INSULATION REQ’D
I EXCEPT :• .!NES Uj" & SMALLER

NOTES: I. INSULATION THICKNESSES SHOW ARE ECONOMIC THICKNESS FOR FUEL COSTS Or %1..
2. INSULATION THICKNESSES SHOWN ARE FOR CALCIUM SILICATE[OR MINERAL FI3ER 

WITH ALUMINUM LAGGING. HAVING A SURFACE RESISTANCE OF 0.68°F - Hr.
3. INSULATION THICKNESSES SHOWN ARE BASED ON 95°F AMBIENT TEMPERATURE, I50°c 

TEMPERATURE, AND '’0" M.P.H. AIR VELOCITY.
4. ASSUMES I 1/2" MINIMUM INSULATION AVAILABLE.

: ' 3.T.U. OR LESS.
•5 SIMILAR "K" FACTOR'
-/b.t.u.

, COLD FACE
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DIVISION USAGE
SHlFI

Stearits-Llo^er
IHCOK»OIIAT(B O

Engineering Standard

STANDARD NUMBER 

DP30.i 

PAGE___:APPROVALS 
Des. Sect.*

QFj

avv&TIITSect. Suovffl. ^1..
Div.

PIPE INSULATION
EXPANSION JOINTS FOR VERTICAL LINES ISSUED 2/20/70 

REVISED 5/7/75

1/2" Nuts ■ Same material as pipe, 
welded to pipe, 6 req'd (?
60° for pipe sizes 10, 12, 14. 
8 req'd @ 45° for pipes 16"

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

halves) O.D. of ring 1/4" 
less than O.D. of insulation 
layer

Support rods 1/2" (J 
M.S. THRD one end

To suit insulation 
layers -----------

— —V

S

• H ^
tl

EXPANSION JOINT FOR PIPE 
SIZES 10M & LARGER

NOTES
All expansion joints shall be spaced on 12'-1" centers 
0 1" to 1-1/2" space packed with mineral wool suitable for temp. 
CD 8" sheet metal band over joint if jacket is not req'd.
Q> 6" sheet metal band to permit slippage between layers.
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DOCUMENTATION

Page

1. SCOPE

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 requirements in Engineering Standard 
No. FJ60.60T.

C. This Specification also supplements requirements, where specified, in 
Paragraph DOCUfCNTATION of the 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 ano/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 AND QUALITY OF COPIES

The type and quantities of copies for required documentation are specified 
on Engineering Standard No. F060.60T. 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 designated 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-prepared tracing or sepia.
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C. Other Documentation

Page

Where designated by the word "Copies" on Engineering Standard No. 
FJ60.60T, applicable documentation shall be submitted on legible, 
black on 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 
Rocketdyne Division, Rockwell International

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

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

(4) Unit number (if applicable).

(5) (DELETED)

Other documentation submitted by Fabricator shall carry similar 
identification.

e. Unless specifically approved by the Engineer, "typical" or 
"similar" documentation is not acceptable for review.
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f. "Standard Hardware Items" 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 furnished when 
requested by Engineer.

g. (DELETED)

B. Progress Reports

Fabricator shall furnish Engineer monthly progress reports and 
schedule status reports. These reports and schedules shall cover the 
complete status and shipment.

C. Review and Comment

a. (DELETED)

b. All documentation to be certified and submitted by Fabricator 
for interface coordination shall show sufficient details of 
design so that the Engineer may proceed with his overall project 
design where interrelated 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 returned to Fabricator marked either 
"REVIEWED/NO COMMENTS," "REVIEWED/SEE COMMENTS" or "REVISE PER 
COMMENTS AND RESUBMIT FOR REVIEW."
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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 work, whichever is 
earlier. Where Engineering Standard No. FJ60.60T stipulates 
that drawing review is required before release for fabrication, 
"REVIEWED/SEE COMMENTS" shall constitute such release.

f. When the documentation is returned marked "REVISE PER COMMENTS 
AND RESUBMIT FOR REVIEW," the documentation with the noted 
revisions incorporated shall be resubmitted for review and 
comment within one week from the time of receipt of copy by 
Fabricator. The review and comment 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 sibmittals 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 TRMSR05A 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 comment 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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1. (DELETED) 

D. (DELETED)
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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 siijmittal 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 work
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associated herewith will be furnished 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'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 Fabricator, 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 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 
revision numbers or dates.

B. Identify each letter and parcel with the information listed under 
Paragraph 3.A.d. and Fabricator's Shop Order Number, and 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

MM P PP SH FI SP

X

Stearns-Uioger
fMOtNCCfMNQ COnrOftATlON

STANDARD NUMBER
SE00.1

PIPING MATERIAL SPECIFICATIONS
GENERAL NOTES

PAGE 1 of 2

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

APPROVALS

Oes. Sect.____
Sect. Supv.___
Div._________

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", "HEA", "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 remaining 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 water 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 B16.25. 11

11. Each butt weld end transition profile shall in no case exceed the limits 
of ANSI B31.1.
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DIVISION USAGE Stearns-Iloger
ENGINEERING STANDARD

SE00.1MM P PP SH FI SP
X

APPROVALS
Des. Sect.
Sect. Sudv.
Div.

PIPING MATERIAL SPECIFICATIONS
GENERAL NOTES

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
M4 P PP SH FI SP

X

Des
APPROVALS

t. Sect.
Sect. Suov.
Divtm

Sieams-Ho^sr«a>
ENGINEERING STANDARD

STANDARD NUMBER

SEOO.FEA
PAGE_L_0F_ _ L

PIPING MATERIAL SPECIFICATION "FEA" 
CLASS 300 - ALLOY STEEL ISSUED 12/1/76 

REVISED 2/4/80 1,3

MAXIMUM ALLOWABLE PRESSURE AND TEMPERATURE FOR SPECIFICATION:
TEMPERATURE, °F: Up to 800° 850° 900° 950° „ „ ncno„
PRESSURE, PSIG: 415 398 362 305 D° noC US* °Ver 950 c
PIPE MATERIAL Seamless 1-1/4% Chrome - 1/2% Holy Steel, ASTM A335 Grade ?il 

Supplementary Requirements: See Sheet 2._____________________
PIPE SCHEDULE

1/2" thru 2": 
2-1/2" thru 10": 
12" thru 24":

Schedule 80 
Schedule 40 
Standard (0.375" W.T.)

VALVES
2" & Smaller
Class 600 Alloy Steel
Socket Weld_______
Check V3228 
Gate V6524 
Globe V7970

2-1/2" & Larger
Standard Class 300 Alloy Steel
Butt Weld_____________________
Check V3240 
Gate V6479 
Globe V7953

PIPE SIZE i 2" & Smaller 2-1/2" & Larger

FITTINGS
ANSI BI6.11 Class 3000 Forged 
Alloy Steel, ASTM A182 Grade 
Fll, Socket Weld.

ANSI B16.9 Seamless Alloy Steel
ASTM A234 Grade WP11, Butt Weld,
Same Schedule as Pipe.

FLANGES*
ANSI B16.5 Class 300 Forged 
Alloy Steel ASTM A182 Grade 
Fll, RF, Socket Weld, Same
Sch. as Pipe.

ANSI 316.5 Class 300 Forged Alloy 
Steel, ASTM A182 Grade Fll, RF,
Weld Neck, Same Sch. as Pipe.

UNIONS Flanges as specified above where necessary.
BACKING RINGS Not Applicable None Allowed
CONSUMABLE 
INSERT RINGS Not Applicable None Allowed

BRANCH CONNS. Socket Weld Tee. (Use insert 
for reducing)

Full Size Branch: Tee
2-1/2" & Larger: **
Branch 2" & Smaller: **

BOLTS Alloy Bolt Studs ASTM A193 Grade B16, Her. Nuts ASTM A194 Grade 7 
Heavy Weight. See General Notes (Finished Ends).

GASKETS ANSI B16.5, Class 300 spiral wound gaskets with 347 stainless steel 
and asbestos filler and 1/8" carbon steel comoression aace rina.

NOTES: *Slip-on flanges shall be used for vena contracta type orifices and flanged
flow nozzle assemblies.

**If butt weld branch connections (ASTM A182 Grade Fll) are not available for 
branch sizes 24" and larger, then reducing tees (ASTM A234 Grade WP11) may 
be used for up to and including two size reductions. If socket weld branch 
connections (ASTM A182 Grade Fll) are not available for branch sizes 2" and 
smaller, then Class 3000 half couplings (ASTM A182 Grade Fll) may be used. 
All branch connections shall be designed and integrally reinforced in 
accordance with ANSI B31.1
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Sect. Sudv

VALS

.
Div

Sfteams-Soger
ENGINEERING STANDARD

STANDARD NUMBER 
SEOO.FEA

PIPING MATERIAL SPECIFICATION "FEA" 
CLASS 300 - ALLOY STEEL

PAGE 2 nF 2

ISSUED 12/1/76 
REVISED 12/14/79

SUPPLEMENTARY TEST REQUIREMENTS FOR PIPE AND FITTINGS
A. SUPPLEMENTARY TEST REQUIREMENTS FOR ASTM A33S PIPE

a. For 4-Inch Nominal Plae 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 "SI" 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.

B. SUPPLEMENTARY TEST REQUIREMENTS FOR FITTINGS
a. Forged Fittings for Nominal Pipe Size over 4 Inches (ASTM A234 and A182)

In addition to the standard tests specified in ASTM Specifications A234 
and A182, each fitting over 4-inch nominal pipe size shall be ultrasonically 
examined in accordance with ASTM A3S8. The maximum acceptable defect shall 
not exceed 5 percent of the nominal wall thickness.

b. Welded Fittings For Pipe Sizes Over 4" Made From Plate (ASTM A234)
Ultrasonic examination of each plate. The procedure and acceptance standard 
shall be in accordance with Supplementary Requirement "S8" of ASTM A387.
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P PP SH FI SP

X

SSeams-Hoger
ENGINEERING STANDARD

STANDARD NUMBER

SE00.KEB
PIPING MATERIAL SPECIFICATION "KEB"

CLASS 900 - ALLOY STEEL
PAGE 1 OF 3

ISSUED 12/1/76 
REVISED 2/4/80

APPROVALS
Des. Sect.___
Sect. Supv.__
Div.________ 1,3

TEMPERATURE, F: 
PRESSURE, PSIG:

lOfT
1143

1000
608

1015
562

PIPE MATERIAL
Seamless 2-1/4Z Chrome - 1% Moly steel ASTM A335 Grade P22

-----—------- Supplementary Requirements: See Sheet 2.
PIPE SCHEDULE H" - 2": Schedule 80

24" - 6": Schedule 40
2" & Smaller
Class 1500 Alloy Steel
Socket Weld

2-1/2" & Larger
Standard Class 900 Alloy
Butt Weld

VALVES Check V3243
Globe .V7972

Check V201
Gate V405
Globe V501 (T-Pattern)
Globe V506 (T-Patt., Spec. Throt.) 
Globe V510 (Y-Patt., Spec. Throt.) 
Globe V549 (Y-?attern)

PIPE SIZE 2" & Smaller 2-1/2" & Larger

FITTINGS
ANSI B16.ll Class 3000 Forged 
Alloy Steel ASTM A182 Grade 
F22, Socket Weld. **

ANSI B16.9 Seamless ASTM A234 Gr,WP22 
Butt weld. Same Schedule as Pipe

FLANGES
Flanges to be eliminated from this Spec, wherever possible. ANSI
B16.5 Class 900 Forged Alloy Steel, ASTM A182 Grade F22, RF, Socket 
Weld for 2" & Smaller and Weld Neck for 2-1/2" & Larger, Same Sch. 
as Pipe.

UNIONS Flanges as specified above where necessary.
BACKING RINGS Not Applicable None Allowed
CONSUMABLE 
INSERT RINGS Not -Applicable None Allowed

BRANCH CONNS. Socket Weld Tee. (Use insert 
for reducing.)

Full Size Branch: Tee
Branch 2-1/2" & Larger: *
Branch 2" & Smaller: *

BOLTS Alloy Bolt Studs ASTM A193 Grade B16»-Hex Nuts .ASTM A194 Grade 7
Heavy Weight. See General Notes (Finished Ends)..

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

NOTES: If butt weld branch connections (ASTM A182 Grade F22) are not available 
for branch sizes 2-1/2" and larger, then reducing tees (ASTM A234 
Grade WP22) may be used for up to and including two size reductions. If 
socket weld branch connections (ASTM A182 Grade F22) are not available 
for branch sizes 2" and smaller, then Class 3000 half couplings 
(ASTM A182 Grade F22) may be used. All branch connections shall be 
designed and integrally reinforced in accordance with ANSI B31i-1.
1/2" thru 2" Rocketdyne fittings in the receiver shall be_ANSI B16.9 
seamless ASTM A234, Grade KP22, hurt veld, same- as pipe schedule.'
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DIVISION USAGE
Stearns-Hoger

STANDARD NUMBER
MM P PP SH FI SP

X ENGINEERING STANDARD SEOO.KEB
APPROVALS

Oes. Sect. PAGE 2 OF 3
Sect. Suov. PIPING MATERIAL SPECIFICATION "KEB"
Div. CLASS 900 - ALLOY STEEL 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 A155, the 
following tests shall be required:
a. Product analysis on each length in accordance with Supplementary 

Requirement "SI" of ASTM A155.
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 ASTM 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 "SI" 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 REQUIREMENTS FOR FITTINGS 
a. General

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 Ehe required radii to minimize stress 
intensification and discontinuities in thinner sections.
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DIVISION USAGE Sftearas-Cogero
STANDARD NUMBER

MM P PP SH FI SP
X engineering standard SEOO.KEB
APPROVALS

Des. Sect.
PIPING MATERIAL SPECIFICATION "KEB" 

CLASS 900 - ALLOY STEEL
PAGE 3 OF 3

SllOV.
Oiv ISSUED 12/1/76

REVISED 9/6/79

SUPPLEMENTARY TEST REQUIREMENTS FOR PIPE AND FITTINGS (CONTD)
C. SUPPLEMENTARY TEST REQUIREMENTS FOR FITTINGS (CONTD)

b. Forged Fittings For Nominal Pipe Size Over 4 Inches (ASTM A234 and A182)

i

!

In addition to the standard tests specified in ASTM Specifications A234 
and A182, 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 Made From Plate (ASTM A234)
Ultrasonic examination of each plate. The procedure and acceptance 
standard shall be in accordance with Supplementary Requirement "S8"
of ASTM A387.
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DIVISION USAGE Stearns -Roger
ENGINEERING STANDARD

STANDARD NUMBER

SEOO.MBAKM P PP SH FI SP
X
APPROVALS

Des. Sect.
Sect. Suov.
Div.

PIPING MATERIAL SPECIFICATION "MBA"
CLASS 1500 - CARBON STEEL

PAGE 1 OF 2
ISSUED 8/1//9 
REVISED 2/4/80

MAXIMUM ALLOWA 
TEMPERATURE,°F 
PRESSURE, PSIG

BLE PRESSURE AND TEMPERATURE FOR SPECIFICATION:
: 400 500 600 650 700 750 Do not use
: 3170 2995 2735 2685 2665 2520 over 750 F

PIPE MATERIAL Seamless Carbon Steel ASTM A106, Grades B and C
Supplementary Requirements: See Sheet 2.

PIPE SCHEDULE
1/2" thru 1-1/4": Schedule 80 Grade B
1-1/2" thru 4": Schedule 160 Grade B
6": XXS Grade B
8" thru 16": Schedule 160 Grade C

VALVES

2" & Smaller 2-1/2" & Larger
Class 1500 Standard Class 15C
Carbon Steel Carbon Steel-Butt
Socket Weld Check V209 Glofc

.. For Rocketdyne Valve
Weld See R Valve List
ie V558 (T-Pattern)
>e V559 (Y Pattern, Spec. Throt.)
>e V560 (T Pattern, Spec. Throt.)
»e V575 (3-Way)

Check V3159 Gate V413 Glot
Globe V7950 Globe V557 Glot

(Y-Pattern) Glot
PIPE SIZE 2" & Smaller 2-1/2" & Larger
FITTINGS ANSI B16.ll Class 3000 for 1/2"

- 1-1/4: and Class 6000 for 
1-1/2" - 2" Forged Carbon Steel, 
ASTM A105, Socket Weld.**

See Sheet 2

FLANGES
ANSI B16.5 Class 1500 Forged 
Carbon Steel, ASTM A105, RF, 
Socket Weld, Same Sch. as Pipe

ANSI B16.5 Class 1500 Forged Carbon 
Steel, ASTM A105, RF, Weld Neck,
Same Sch. as Pipe

UNIONS Flanges as specified above where necessary.
BACKING RINGS Not Applicable None Allowed
CONSUMABLE 
INSERT RINGS

Not Applicable None Allowed

BRANCH CONNS. Socket Weld Tee. (Use insert 
for reducing.)

Full Size Branch: Tee
Branch 2-1/2" & Larger: *
Branch 2" & Smaller: *

BOLTS Alloy Bolt Studs ASTM A193 Grade B7, Hex Nuts ASTM A194 Grade 2H
Heavy Weight. See General Notes (Finished Ends).

GASKETS ANSI B16.5, Class 1500 spiral wound gaskets with 304 Stainless Steel 
and asbestos filler and 1/8" carbon steel compression zaee rings.

NOTES: * If butt weld branch connections (ASTM A105) for branch sizes 2-1/2" and
larger are not available then reducing tees (ASTM A234, Grade WPB) may be 
used for up to and including two size reductions. If socket weld branch 
connections (ASTM A105) for branch sizes 2" and smaller are not available 
then the applicable Class 3000 or 6000 half couplings (ASTM 105) may be 
used. All branch connections shall be designed and integrally reinforced 
in accordance with ANSI B31.1.

**1/2" thru 2" Rocketdyne fittings in the receiver shall be ANSI B16.9 
seamless carbon steel AST11 A234, Grade WPB, butt.weld same schedule pipe.
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DIVISION USAGE Stearns-Boger
ENGINEERING STANDARD

STANDARD NUMBER

SEOO.MBAMM P PP SH FI SP

X
APPROVALS

Des. Sect.

Sect. Supv.

Div.

PIPING MATERIAL SPECIFICATION "MBA"
CLASS 1500 - CARBON STEEL

PAGE 2 OF 2
ISSUED 8/1/79 
REVISED

SUPPLEMENTARY TEST REQUIREMENTS FOR PIPE AND 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 A106, 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 "Si" of ASTM A106.

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

b. Fittings
1. In addition to the standard tests specified in ASTM Specification A234, 

each fitting over 4-inch nominal pipe size shall be ultrasonically 
examined in accordance with ASTM A388. The maximum acceptable defect 
shall not exceed 5 percent of the nominal wall thickness.

2. 2-1/2" thru 6": ANSI
butt

B16.9
weld,

seamless carbon steel, 
same schedule as pipe.

ASTM A234 Grade WPB,

3. 8" thru 16": ANSI
butt

B16.9
weld,

seamless carbon steel, 
same schedule as pipe.

ASTM A234 Grade WPC,
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STANDARD NUMBERDIVISION USAGE

P PP SH FI SP
X ■

APPRO
Oes. Sect.
Sect. Suov

VAIS

-

Divu

Stearns-Boger
ENGINEERING STANDARD

PIPING MATERIAL SPECIFICATION mQEB 
CLASS 2500 - ALLOY STEEL

SEOO.QEB

PAGE 1 OF 2

ISSUED 8/1/79 
REVISED 2/4/80 2,3

MAXIMUM ALLOWABLE PRESSURE AND TEMPERATURE FOR SPECIFICATION: 
TEMPERATURE,°F: 100 975 1000 1010
PRESSURE, PSIG: 3376 2208 1883 1786
PIPE MATERIAL Seamless 2-1/4Z Chrome - 1Z Moly Steel ASTM A335 Grade P22

Supplementary Requirements: See Sheet 2
PIPE SCHEDULE 1/2" thru 1" : Schedule 80

1-1/4" thru .4": Schedule 160 6":XXS

VALVES
2" & Smaller 2-1/2" & Larger
Class 2500 Alloy Steel Standard Class 2500 Alloy Steel
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-Pattern, Spec. Throt.)
Globe V572 (Y-Pattern)

PIPE SIZE 2" & Smaller 2-1/2" & Lareer
FITTINGS ANSI Bio.U Class juuU tor 1/2"

- 1" and Class 6000 for
1-1/4" - 2" Forged Alloy Steel, ^ 
ASTM A182 Grade F22, Socket Weld'

ANSI B16.9 Seamless Alloy Steel,
ASTM A234 Grade WP22, Butt Welded 
:same schedule as pipe.

FLANGES None Allowed None Allowed
UNIONS None Allowed None Allowed
BACKING RINGS Not Applicable None Allowed
CONSUMABLE 
INSERT RINGS

Not Applicable None Allowed

BRANCH CONNS. Socket Weld Tee. (Use insert 
for reducing.)

Branch 2-1/2" & Larger: *
Branch 2" & Smaller: *

BOLTS Not Applicable
GASKETS Not Applicable
NOTES: * If butt weld branch connections (ASTM A182, Grade F22) for branch sizes

2-1/2" and larger are not available then reducing tees (ASTM A182, Grade 
F22) may be used for up to and including two size reductions. If socket 
weld branch connections (ASTM A182, Grade F22) for branch sizes 2" and 
smaller are not available then the applicable Class 3000 or 6000 half 
couplings (ASTM A182, Grade F22) may be used. All branch connections 
shall be designed and integrally reinforced in accordance with ANSI B31.1.

** 1/2" thru 2" Rocketdyne fittings in the receiver shall be ANSI 316.9,
seamless ASTM A234, butt weld Grade WP22, same schedule as pipe.

1

2

1

3
3
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DIVISION USAGE
MM P PP SH FI SP

X

Steams-Ho^er
ENGINEERING STANDARD

STANDARD NUMBER

SEOO.OEB

PIPING MATERIAL SPECIFICATION "QEB" 
CLASS 2500 - ALLOY STEEL

PAGE_2_0F_2__

ISSUED 8/1/79 
REVISED 12/14/79

APPROVALS 
lea. Sect._____
j«ct. Supv.____
Oiv.__________

SUPPLEMENTARY TEST REQUIREMENTS FOR PIPE AND FITTINGS 
A. SUPPLEMENTARY TEST REQUIREMENTS FOR ASTM A335 PIPE

a. For 4—Inch Nominal Pipe Size ar.d Less 

No special tescs 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 "SI" 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 "35" 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 REQUIREMENTS FOR FITTINGS 
- FOR NOMINAL PIPE SIZE OVER 4 INCHES

In addition to the standard tests specified in ASTM Specification A182, 2
each fitting over 4-inch nominal pipe size shall be ultrasonically examined 2
in accordance with ASTM A388. The maximum acceptable defect shall not 
exceed 5 percent of the nominal wall thickness.
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DIVISION USAGE Stearns-Roger
. ENGINEERING STANDARD

STANDARD NUMBER

SEOO.MBX
tail p PP SH r l SP

lx i
APPROVALS

Oes- Sect.
Sect. Supv.
Div.

PIPING MATERIAL SPECIFICATION
CLASS 1500 - CARBON STEEL 

(BY ROCKETDYNE)**

PAGE _1_ OF _2__

ISSUED 2/4/80 
REVISED

MAXIMUM ALLOWABLE PRESSURE AND TEMPERATURE FOR SPECIFICATION:
TEMPERATURE, °F: Up to 650° 700° 750° Do not use over 750°F
PRESSURE, PSIG: 2340 2230 2010

PIPE MATERIAL Seamless Carbon Steel ASTM A106 Grade B

PIPE SCHEDULE
Jj" thru IV': Schedule 80 Grade B
zy1: Schedule 80 Grade B
3'* thru 6": Schedule 160 Grade B

PIPE SIZE y thru 14", 24" thru 6" .

FITTINGS
ANSI B16.9 Seamless Carbon-Steel,
ASTM A234 Grade WPB, Butt Weld,
Same Schedule as Pipe

FLANGES None Allowed

UNIONS None allowed

BACKING RINGS None allowed

CONSUMABLE 
INSERT RINGS None allowed

BRANCH CONNS. Full Size or Reducing Branch: Tee ANSI B16.9
Pipe Branch 3/4" & Larger*

NOTES: *A11 branch connections shall be designed and integrally reinforced in
accordance with ANSI B31.1.

**A11 piping materials and components specified in this standard are the 
design responsibility of Rockwell International, Rocketdyne Division, 
Canoga Park, California.
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DIVISION USAGE

►W P pp SH FI 1SP

X

Steams o
ENGINEERING sfANOARO

STANDARD NUM3ER 

SEOO.tlBX

approvals

jS. Sect.___
Sect. Supv._:__
01 v.________

PIPING MATERIAL SPECIFICATION ”MBX" 
CLASS 1500 - CARBON STEEL

PAGE 2 OF 2
ISSUE! 8/l/7iJ 
REVISED 2/4/80 i

SUPPLEMENTARY TEST REQUIREMENTS FOR FIFE AND FITTINGS * 1

A. FOR 4-INCH NOMINAL PIPE SIZE AND LESS

No special tests are required.

R. FOR NOMINAL PIPE SIZES OVER 4 INCHES

a. Pi£e

In addition to the standard tests specified in ASTM Specification A106, 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 "Si" of ASTM A106.

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

b. Fittings
1. In addition to the standard tests specified in ASTM Specification A23A, 

each fitting over 4-inch nominal pipe size shall be ultrasonically 
examined in accordance with ASTM A388. The maximum acceptable defect 
shall not exceed 5 percent of the nominal wall thickness.

2. 2-1/2" thru 6": ANSI B16.9 seamless carbon steel, ASTM A234 Grade WPB,
butt weld, same schedule as pipe.

3. 8" thru 16": ANSI B16.9 seamless carbon steel, ASTM A234 Grade WPC,
butt weld, same schedule as pipe.
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0.0. PREP. ^=V€.C!>c^ P.W.H.T. tx*opnwecT\oMv4» bov-Nfl 9vv.«t Vu^rfrCUBTOMER MO/t-R/R JOB No.
BHEtT V OF \

f



material ust

VAen'w

R£VlfWED/NO COMMENTSwvii:v/:D/:-:E commints ElViSc FiR ccmm:m$& R-SL'*M
D

MUc2>L-CO \

ON OR BEFOR :

Slearns-B- ~

C217UU AUG d-80

OHAWN T^L

CHgCKfD U *7. 7 *>-wc./MArL.
W.P,C. \QO*7» *^Vf»VTT ^ 9^ Vt. C»^.O.O. WUA. l^.W.H.T.

currouER ^ fe PROJECT lO MW.e^o<-Ml’V^w-T-^.».< JOB No. 't,-e><l.'E>tt>'S
M>. PREP. ■MEET \ OP \





ISOMETRIC DRAWINGS

FOR

ROCKETDYNE DESIGNED

FOR

LINE NO.'S

FW-200, 201, 202, 203, 228, 231, 232, 

233, 234, 235 & 236 

ST-202 & 203 

CO-201, 203 & 222 

VT-1, 201 & 208
MS-2 (partial), 201, 205, 208, 211, 214 
217 & 220

93





■T-FW-ZOO- MBX TH/5 ISO INCLUDES LINES :
A"- FW- ZOO - MBX 
Z '/z'- FW-ZOI-MBX 
Z'A'- FkV-202- MBX 
2 '/z"- FIV- 203 MBX

MATERIAL LIST

W-P. EL. 339'-Z*
MAT’L.DESCRIPTION

LOOSE MAT'L W.P. EL. 340'-3*
W.P. EL.34l'-4"

w.p. el.b^z'-v'A

FLEXITALUC 6ASXET 
•CG-Z5H

Z'/z"-ZSOO# 
RFWN FLG

W.P. EL

V-FIN-200- Z02

zA'-fw-zoi-mbx

SHT I

COntT on -—■— 
Z'A'- FW- 2QZ-MBX
SHT I

cqnt'd on----^
2 A"- FW-203-MBX

COKIT'D ON

/90' 4"-FW-200-MBXREF c-mt ^FFNT t>hT ZSHT I

i'/b’stud« s/t-'ll (il-plcs)

I '/fe'HCX NUT (IZ-PLCS)

"CG -25H GASXET (Z-PLCs')

flexitallic gasket co.

view A-A (applied 3-FPLCS')

design E.D.S.I ZOOOpsi CHECKED f)
SPEC./MArL. MC-x/CLISQO CAREOki ^T a°pr . T y-Jo Cl-

O.D. PREP.
CUSTOMER MD / S/Z / R PROJECT /O MWe SOLAR PtLOT PLAMT SHEET |



HEF.40MZOOSl'Sl93l,^
CONT'D ON-s 

4”-FW-200-MBX

LINE No. 4 FW- ZOO - M BX DWQ.?3Z,^33,134,‘i35
&

MATERIAL LIST SHT I
DESCRIPTION

LOOSE MAT'L

NOME

4 t \* “Scaa N«pO X 'ac.v, fe.o WO.L.

PF-rW-ZOQ-201

LtAVt J* OF PIPt MYOND 
INTCRFACt tt 515-0' TOP, 
MtlD MT.

4"« W* J'/z'lz mol-

a"* I " E£PUOn& SOCOLET-

4 "< 3/4 ’ ,c3'/z'L& NOI__/Sta&nts-Bijr'jr
. C21700

a I bu n.

DRAWN Ct^rzhux.. */s7*cJUN 11 REVISIONS SHOP WELDING

N.D.E. LINE No. <

4‘- FW- ZOO- MSX
md/sr/r project 10 MWe SOLAR PI LOT PLANT •MEET 2.



LINE no. Z'/z-FW-20I-MBX REF. 40MZOO5131932.^ 
DW0.40MZ005I3I945 ^

MATERIAL LIST

DESCRIPTION

LOOSE MAT'L 
NONE

•(•anu-Ro,
Hi'.* C2170©

« H. Si-I-M* Ns.

:;er 

M 16'$) 

..-gAf-

LEAVE ADDITIONAL 3* OF PIPE FOR FIELD FIT

MD/se/R PROJECT 10 MWe SOLAR PILOT PLANT

■(•anM-BMw
PAMMCATOM HEC. V

M MV Kit, COCMAOO

SHOP WELDING design 9-E>s/pn • 44c pp DRAWN /».->
CHECKED £ /<
APPR^r X

LINE No. . REV.

Z'/t-FVVZOI-MBX A

SPEC. / MAT'L. KSx/dL /SCC. -^C CT

N.D.E.

JOB No.
O.D. PREF. P.W.H.T.

I.D. PREP. SHEET 1 OF 1 1.'-\



LtAVt ADDITIONAL 5" Ot PIPt FOR tltLD FIT

ttesrns-llo.ge r
C21700 xm

at Ha Lit ■ /_H» ►«>_£,
16 *80

,3.T
CUSTOMER MD / SR / E PROJECT 10 MWe SOLAR PILOT PLANT

SHOP WELDING

Stoarns-Bomr
FABRICATORS INC. wNMVUI. COCMAPO

DESIGN /gCvgO PSl > °F

SPEC./MAT'L. MBK/&L t£&G~ rr
N.D.E.

DRAWN > \rz.

jf
/g?

LINE No. ^

Z^-Fw-zoi-Mex
SHEET | OF |



3

___ ./ „ REF.4OMZ00SI3l^3ES
UINE No. 2 yz - FIV-203- MSX PWG. 40M200Sl3>^45/R

MATERIAL LIST

DESCRIPTION

LQOSt MAT'L 
NONE

flo*nu>Sog^
wv- C2W00

nvkMJ-J***.

zr 

N 16 

DJ<J

)SC^

LtAVE ADDITIONAL 5* OF PIPE FOR FIELD FIT

CUSTOMER MD/se/5 PROJECT IO MWe SOLAR PILOT PLAMT

SHOP WELDING

Steantg-Honi
PAIRICATOft* IMC. V

MNVM, cocoa ADO

r

DESMN EO^ /££K>BTK * 44C. °F DRAWN Ua.U-'-* 'f */n/no
SPEC./M»rL. MtX /cClSna-e/HrS,-/.- Cl

CHECKEQ^T/f

N.D.E. CAIiE No. t - REV.

O.D. PREP. P.W.H.T. z'/fe-rwzoj-Mex A
I.D. PREP. SHEET 1 OF 1

I



DETAIL AFOR COfrlT ■ SEELINE No. 4"- FW- Z28-MBX Z'/z~-FW-23fc-MBX
SWT. IMATERIAL LIST

DESCRIPTION FOg CONT. SEC A' SCH l£Q
Z.l/z*-FIA/-2BS-MgVLOOSE MAT'L
SHT. I

NOME 4''» 'Z- '/z" SCH HO *. ao
W.P, EL.
W.P EL. 3LS-l'/z

S W.P. EL. 3L4'-9

W.P. EL
-iUt'-O

FQg COMT. SEEZl/z'-FW-234-MSX W-P. EL.
SWT. I

DETAIL A
HANGER LUG

V-FW-ZZ8-203 W, P. EL.

FOR CONT. SEE
3"-FW- ZZ&-MZK
SHT Z OF ZW.P. EL.

St«arni-Hoeer
FA»«ICATOM« INC. 9 

MNVCft, COLMAOO

REVISIONS Vvcv vX'(o^ > \V/-T_ E.D.S. I ZOOOpsi prawn 4<.rrS*s/SHOP WELDING
'spec./matl. MfcX/CL I500-CAR&Om'?F
N.D.E. LINE No.

4 FW-Z?g-MSXP.W.H.T.
PROJECT 10 MWe 50LAE PILOT PLANT JOB No. SHEET | OF Z1.0. PREP.



L** tto-a’fS-FW-ZZS-MBX ^^y3'931^

MATERIAL LIST

DESCRIPTION

Siearns'Ro, rj

C ?170 0

W Mo £ File No.

er
i'u» 2^
A*J f

ysf'

THIS >SO. INCLUDE.5 LINES 
3''FW-228-MBX ; 4" FW-22b-MBX

CUSTOMER M D X S R / R PROJECT 10 MWe SOLAR PILOT PLANT

SHOP WELDING

StMrnsJtogar
FABRIC ATOMS IMC. v PCMVIK, COLORADO

design F.D.5.1 ZOOO psi • 440 ®p

spec. /mat'l. MBX/CL 1500- CAEgON ST

N.D.E.

O.D. PREP. P.W.H.T.

1.0. PREP.

Q*AWN S?/ : 'efco
CMECKE
APPR^fc- Mrr. 

LINE No.

sVV-r^-^gS-MBX A
SHEET 3 of 2. AA



LINE No. z'/i'-w- 231-MBX 370'-9 "

DESCRIPTION

W.P. EL . 371 '-U"
LOOSE MAT'L

NONE POINT

W.P, EL.

W.P, EL

DETAIL A 
MAT'L —CARB. STL.

5

Sicams-Eo' ..

C?170C , l);> 23 ’8) POINT

REVISIONS A» ^ DRAWN u/s6/*.-DESIGN E D. 1 2000 psi

spec./MArL. M6X/CL 1^00 CA^E>OL ST>
LINE No. C

Z/z-FVJ- 231-MSX
N.D.E.

P.W.H.T.

CUSTOMER MD/Sl?/K PROJECT 10 MWe SOLAR. PILOT PLANT JOB No.



nEF.40MZ005l31«7 A
DWQ.‘)28/l\<)2‘>/i\730/i'

W.P, EL.LINE No. Z'A"- FW- 237-MBX

W.P. EL. 
370'* ©
V,. interface'

MAT’L.DESCRIPTION

LOOSE MAT'L
POINT W.P, EL.

W,P. EL.
DETAIL A 

MAT'L - CARB. STL.W.P. EL. -P/jP

DETAIL A

INTERFACE
POINT

REVISIONS VtL L. DEsioN E.D.S. I ZOOO fsi DRAWNSHOP WELDING

spec./mat'l. Mg x/CL iS00-CAn£CI; ST
LINE No. ,

Z^'-rw- Z72P.W.H.T.O.D. PREP.
CUSTOMER MD / SR / R PROJECT IO MWe SOLAR PILOT PLANT SHEET| OF



W.P. EL, 370'-4-'A". CHAM '/it" <4S*/T-rlOLINE No. 2 '/z -FW-233-MSX W.P. EL.370'-*?" 

^W.P. EL. 370-S/it”
DESCRIPTION A---------

SPLIT RIN6 /SEE GARB.
interface"

DETAIL A ) POINT
.DETAIL A
MAT'L~ CARB. STL

E’/z' x I '/z* RED.

W.P. EL. 37o'-l'/4" 

W.P. EL.BLS'-i'/it" 

W.P. EL. 34.8-O'/e"

AXIS "X"

W.P EL. 34/-9%"

W.P. EL. 34/'--7 V 

W.P. EL,34/'-7"PARALLEL TO
AXIS ”X”

W.P. EL. 338'-9 '/z.'

INTERFACE W.P. EL.POINT

DEwah gPSpsiREVISIONS DRAWN Ou:.JW 16
SPEC./MArL. A'p v . lT ZAf-f-lr- - 7

ES No A . . / Ho N C2Z.

2l4“-FV/ Z33-MBXP.W.H.T.
CUSTOMER MD / SR / R PROJECT 10 MWe SOLAR PILOT PLANT



REF.4OM20O5I3I927A
line no.2^“f W-234-MBX

MATERIAL LIST

,CONT. ON DW6. 4"FlA/-?28-MBX 
f SHT. I OF 2

T° )

\j|r4"« 21/2"BED. W.QL.
K (SCH IfeO * 60)

Z>t-5Z'At° LR ELL

LtAVt ADDITIONAL 3"0t PIPt FOR FIELD FIT

REVISIONS DRAWH/?// 1 €-!i6!SJ

SPEC./MArL.MBX1500 CjQPROFJ CTFri

P.W.H.T.
CUSTOMER M D/ S R/ R PROJECT 10 MWe SOLAR PILOT PLANT

SHEET 1 OF j



line no.2 l/2'V W-235-MBX DWQ.-928^ 944^

MATERIAL LIST

w.Rn tlo'- 9"

^+"'2I/2"RED. W.O.L. 
k (SCH 160 » 80)

CONT ON DW6 4" FW-226-MBX 
SHT I OF 2

2 '/z" -bCe0 L.R. ELL

LCAVE ADDITIONAL S"OF PIPE fOR H&LD FIT

design E,US, | ZOOO w » 440 °fSHOP WELDINGREVISIONS
spec. / hatl. M & X / CL I e>00 -CARft-.:' j u

REV

cl/2,,FA'-2‘»£-MBXP.W.H.T.O.D. PREP.
PROJECT 10 M*e SOLAR PILOT PLANT



REF,<-OM2005I3I927A
lineno.2 1/2 FW-236-MBlf DW0.-92a&544&

MATERIAL LIST

MAT-L.

— WP EL 370 - 6 */&'

nLUlAii .L. .t
(scH.ieo^'-*

LEAVE ADDITIONAL 5* OF PIPE FOR FIELD FIT
Stearns-Rcj c.

C 2 17 C 0
M Nc CL. ! Nc.

J:,‘ 2 3 V
REVISIONS V>M_ R. E.D.S.I 2000 psi , 440 °f

CHSCKEO^-/?
spec. / mat-l. lv!6\ / CL 1^00 -CAREOi' t TL

customer M D/5 R/ R project 10 MWe SOL AP PIlOT PLANT SHEET 1 Of I



REF. 40M ZOOS 1-31^30
LINE NO. 4'-ST- Z02-GE.X DWQ.93I/6V932A433

DESCRIPTION

LOOSE MAT/L
NONE

----4' -ST-202- QEX

CONT'D ONA'^ST-ZOZ-GEX
SHT. 2

SHOP WELDING DESIGN LT6 / \T\bREVISIONS

SPEC./MAT'L. QOyCwn He v ,I-rt*

P.W.H.T. 4"- ST• 2.02 - QFX
CUSTOMER K/ID / SE / E PROJECT IO MWe SOLAR PILOT PLANT JOB No. or 21.0. PREP.



4PU200SI3I93Z ARBF.40M2OO5I3I93O& 
D^I0.40M^005I3I93) ALINE NO. 4"- ST-202-0EX 4OM20OSI3I933 A

MATERIAL LIST

CONT'D OKILOOSE MAT'L A' -ST- 2Q2.-QEX
NONE SHT )

LtAVt S* Ot PIPt BtYOND JOINT 
OtTtttOR tltLD NT.4 " A I * WOL SCH. XXS

FOR CONT. SEE
4w_<5/ni_/ar v

4"x r wol

THIS ISO. INCLUDES LINES
4"-ST-202-QEX (ASME) 
4"- ST-203-KEX ^NSl)

V- 201

FLASH TANK
(rf) ~ REF

drawn ..c, y'Z-'' S/3o /*oDESION £D5 / ITIS EN « IOIO °F
spec./mat-l. GX-K/ ClTSOO - A: ir>v sTl

P.W.H.T.
PROJECT IO MWe SOLAR PILOT PLANT

SHEET £ OF £



REF.40M;
LINE NO. 3"- CO - 201 - QE X

MATERIAL LIST

LOOSE MAT'L
NONE

yV.R. El. 354'- <e Z/\U "

W.P. EL. SAT-O'/g"-

W.P. EL. 352'-03/l"

W.P. EL. 34Z'-33/i4*-
W.P. EL ■ 34L-93/lt"

LLAVEt 5“ OP PIPt btYOND PW ® tLi4liOj"

CONT'D ON
Slsarns-R^c.

C21700 

i" L f l.le 4 C x ?

3'LC0-Z0J-QEX
EL- 34Z/-lt/4"-SHT 2

DRAWNSHOP WELDINGREVISIONS
checked yy

SPEC./MArL. QFX /n> 2fiQr> ALLOY gyggL

N.D.E.

3*-CO- 201-QEX
CUSTOMER MD / SR /W PROJECT 10 MWe SOLAR PILOT PLANT SHEET 1 OF 2



REF.40M2005im3i CONT'D ONLINE No. 3"«4'CO-201-QEX DWG. ?33A93»A 943
3''-C0-2OI-qEX

MATERIAL LIST SHT. 1

LOOSE MAT'L
NONE

W.P. EL ■ 338'- ^34

W.P. EL . 333- 3 3/4

W.P. EL.

W.P. EL . 333

AOV- 2901

3"« I " SWA&E

W.P. tL. 330'- 3 Vz '
FO-CO-201-201

CRAWO)L 4 V 3" RED.

EL. 330-3 '/z.'

V-2QI Of)

JUi 11
drawn V .oSHOP WELDINGREVISIONS cmcc v1 v- lot<l.tvtsnj

P^r ^2., pKeC*- -f %t l«C CHECKED/-,
SPEC./MArL. O.E//C7 2&OQ ALLDV STfjT

O.D. PREP. P.W.H.T.
CUSTOMER MD /SR / R PROJECT 10 MWe SOLAR PILOT plant joe no.

SHEET 2 OF 2I.D. PREP.



DWG.40M20O5/3/935 Aline No. 3"-CO -203-M&X

MATERIAL LIST

LOOSE MAT'L

3"-CO- ZQ3- MBX

LtftYt 5* 0^ PIPt fctlfOND INTtR- 

fftCt Ct SU'-O" FOR FltLD FIT.

,Q£or

i* • . C2170D JUK : MNVCR, cot. OK ADO

DRAWNSHOP WELDINGREVISIONS DESION £, p. S, 200 PSI »
m Nn Hl». Ifc. C?C SPEC./MAT-L. MBX /Cl ISOOf.ARP.r>MRTfFI APPHp^ / tr -i-Z'

LINE NO. (

3W- CO»2Q2?-MPxP.W.H.T.
CUSTOMER MD / SG. / PROJECT IO MVVe SOLAR PILOT PLANT JOB No. SHEET /



BEF.40M200SI3I929
P^o-AQMZoosiamzLINE NO. 3"-CO - 222-QEX

MATERIAL LIST

DESCRIPTION

LOOSE MAT'L

2-CO-ZI I gKJX3 "a Z "RED.
TYP-6-PLCS TrP-4- PLCS

ZM-CQ-Z0S-RN1X

SECTION
TTP -4--PLCS

Z CO -214 RNX
2 CO - Z17 RNX3 CO-Z2Z-Q EX

TYP-C.-PLCS

Z CO - ZZO-RNX

Vz'1 C.S, PLATE

3"- CO - 2QI-QEX

VIEW
TYP-4-PLCS

C21700 REVISIONS SHOP WELDINQ DRAWN ' -zZaZZ ‘■/t /e.tp'o °pI77S PSl 0
CHECKED.

SPEC. / MAT-L. QCy/r, I 7 5,00 ALLOV ?TPr.
M Wo

N.D.E. LINE No. ,

P.W.H.T. 3-C0-222-QEXCUSTOMER PROJECT JO MWe SOLAR PILOT PLANT
SHEET | OP |



114

ref. 40M20051S1934A,
LINE NO. 4-VT-201-KW

MATERIAL LIST

IN4\T 1L 
KWl: OROA MDLV-

INCLUDED ON THIS ISOMETRIC:

DESION Lr\~-/ ^>00 PSI f IOCREVISIONS iL.V.'fev. SHOP WELDING

AeX/ CL °>OV - STl

P.W.H.T.
project 10MWe SOLAR PILOT PLANT JOB No. SHEET 1 OF 1I.D. PREP.

r



une No. 3'vT-2D8-QEX

I"-SCH 80 
PIPE CQEX)

3"- SCH ICO 
WELD CAP

90’INI VERT

VM.P- t-V-

CONT. ON SHT 2 OF 2

JO. If ■

a h* ££■ l W. **«, IOIO °F

»PEC./MAT'L.G»EX/C) 7X00 Al l oy CTgFl

N.D.E.

P.W.H.T.
MD/SiyR phoject IO MWe SOLAR PILOT PLANT

SHEET 1 OF 2



= '/w-r „r v REF.40MSOOSI3I937A:-928A j-9£9A;-930A
LINE No. 3 V I - COa-QtX. DWG.-93l£.j-93gA;-9:33A;-S34A;-937&;-936A

MATERIAL LIST

DESCRIPTION

Sl*arr-:>T1<
C21?C0

a nc £!.■ /. ifc

MAT'L. REQ'N.

Jb» ib
037

CUSTOMER MD / SR / R PROJECT IO MWe SOLAR PILOT PLANT

SHOP WELDING

Stearns-Boger
FABHICATOMS INC V

DeHVEt, COLORADO

DESION Z - PSI s Op DRAWN n

SPEC./MAT-L. /L’Z Z5C<. -£„'.C ■■ STi
CHECKED  ̂J'./ fsTi- . ^

N.D.E. UNE No. / REV.

O.D. PREP. P.W.H.T. 3VT-206-aty a

1.0. PREP. SHEET 2 OF 2



4CM20C515i92TA; 4CM20051S1937ALINE No.

MAT'L.description

■J'lt, TYP 6 PLCS, ASTM A-557 GR52, CLASS 1 
-GRIND BUTT WtLD TLUSM LOCAaY 
^ <TYP & PLCS

DtTML ri

1.000-'.SM THRU 2 -1 
HOLES IN LINE

notcs:

7 All c:.V£ki ;.Ni -jn r isss.
ARc FASRICAT onj 

2) FW _OCAT 3\. V-j IT. ISOS.
ARc reNTATWt PfNDIMS 
TOWMSEMD £ BOTTOMS AFf-=a/AL

Itsaras- loger

-IHi-' C? ITqO ..JH - DCHVKII, COLORADO

REVISIONS .Su'S.Vv. DESIGN £“.0.3. DRAWN TDl
spec./mat’l. oex / ci'zsco-alloy sh

P.W.H.T.
project 10M We SOUR PILOT PUNT

SHEET 1 OP 41.0. PREP. ••



une no. 6'iM5-20l-QtX 40M2C05ISW26A, 40M2C05I51957A

MATERIAL LIST

DESCRIPTION

INCLUDED ON THIS ISOMETRIC: W
A'lMS-JOS-RNX, 6“-MS-2C5-QK,4!lMS-206-RNX, i'lMMOS-QEX, 
4-MS-21T-RNX, 6-M5-217-QEX, HlMS-g^O-RNX, 6-MS-220-QEXSlearns-Bog ir

C 2 17 00 JJ 30 130

REVISIONS CW-w ”S.v. SHOP WELDING DRAWN TDl1775 psi
CHECKED

spec./mat’l. QEX/CL2500-ALLQYSTL

P.W.H.T.
project lOMWe SOLAR PILOT PLANT joe no.

SHEET 2 OP 4



UNE No. &-MS-?01-QtB 40M200515192B A, 40M20051519i7A

MATERIAL LIST

DESCRIPTION

IHClUDtD ON THIS BOMtTIMC'.
4-MS-211-RNX, 6!M&-211-QEX>4-M5-2M-RNX)6-MS-2l4-0tXSlearns-Rogcr

c?noo J«t iO’EO

REVISIONS &>. DESIGN _ 1775 PSI 1010 ppQ
spec./mat-l QOX.^CL?bOC AUC*t STL

project lOMY/e SOLAR PILOT PLANT JOB No.
SHEET S OF 4I.D. PREP.



ref. 40M 900SUI929A-. 3J0A-,931 A;
LINE NO. 6-M8-201-QtK

MATERIAL LIST

DESCRIPTION MAT'L.

&5TM t-SW^
GR22CU DETAIL

DETAIL

INClUDtDONTUISLSCMrrMC; ** fcxixAV'LG N.C.P. 
b-M5-Z-QE5 * 2'W.O.L.

Slearns-Rc

DRAWN JFMiok °f rr*REVISIONS SHOP WELDING DESIGN i.D.5. 1775 PSi/ile No /
spec./mat-l. QtX / Gl2oC'C- AL10\ 6TL

project tOMWe 50LAR PILOT PLANT JOB No.
SHEET 4 OF 4



. S-R f:2

ly Y. i 0 

(for Purc'ir’o)

D. O. f:. NO. /.OP / DO - ?.0S

for

PRIMARY PIPE SUPPORTS

for

10 MWe SOLAR PILOT PLANT

SOLAR ONE 

DAGGETT, CA.

Prepared by:

Stearns-Rcger
ENGINEERING CORP.^

PROJECT NO. C-21700
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C-21700
S-R E2

SPECIAL INSTRUCTIONS

An asterisk has been placed in the right hand margins to denote changes to 
this "For Bid" Specification. The subject changes were made to conform this 
document to awardee's proposal and subsequent updating and/or negotiations.

All further changes to this "For Purchase" document shall be made by the 
issuance of a numbered revised copy.

-1-

125





C-21700
S-R E2

SPECIFICATION
R5R

PRIMARY PIPE SUPPORTS

1. SCOPE

A. The scope of the work hereunder shall consist of furnishing, 
preassembling and delivering 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 ano 
descriptive data shall be provided by the Seller for approval by the 
Engineer.

C. The Engineer is furnishing Pipe Hanger Schedules and 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. SUPPLEMENTS

The following Stearns-Roger Incorporated supplements are included with and
form a part of this Specification:

A. Volume I, P60-1, Primary Pipe Support Design Drawings 138 pages, and 
Pipe Hanger Schedules 10 pages. Rev. 3, dated July 2, 1980.

B. Specification No. FJ50.50, 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. EJM.37.1, 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 Regulations:

A. Pipe supports and accessories specified herein shall, as a minimum, 
meet the requirements of Paragraphs 120 and 121 of ANSI Standard Code 
for Pressure Piping, ANSI B31.1-1977 Edition with Addenda through
Winter 1978, hereinafter referred to as the "Code."

B. The material, design and fabrication criteria to be used in the 
manufacture of the pipe support assemblies and components shall be in 
accordance with MSS-SP-58-1975 Edition, "Pipe Haingers and Supports."
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C. Welding symbols shall be in accordance with Stearns-Roger Engineering 
Standard EJ14.37.1.

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

E. In addition 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 Order is 
signed. If there is a conflict between any of the requirements of 
this Specification and the requirements of the Williams-Steiger 
Occupational Safety and Health Act of 1970, Part 1910, "Occupational 
Safety and Health Standards," as amended and/or any other applicable 
statute, ordinance or code, then the requirement which is 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.

D. Survival 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 .25 g 
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 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 and tagged for 
easy identification and installation.
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C. The work shall include the furnishing of all documentation 
requirements as detailed in Paragraph DOCUMENTATION.

D. Shop prime painting of all pipe support assemblies as specified 
herein.

6. 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.

F. Hanger assemblies as noted "by others" in the Pipe Hanger Schedules.

7. ENGINEER'S DRAWINGS

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 drawings supplied after award of contract, 
supersede all hanger schedules.

B. The Engineer's drawings show the structural steel available for 
supporting the hangers, and the support arrangement and size.

C. ITT Grinnell figure numbers have been used on all detail drawings and 
hanger details. This is for identification only and is not intended 
to exclude acceptable equivalent components of the vendor. After 
award the Seller is responsible for revising to his nomenclature.

8. 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 attach 
the piping to the structure. The definition 
is independent of the contract scope.
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C. Hangers................................. as used herein generally refers to
suspension devices capable of resisting 
downward acting forces only. Hangers are 
included in the more general definition of 
Pipe Supports.

0. Structure......................... as used herein shall mean the system of
primary members of the building or other 
supporting structure.

E. Supplemental
Structural Steel ... as used herein shall mean those necessary

additional structural members which are 
components of a pipe support assembly as 
defined above.

9. DESIGN AND CONSTRUCTION * 1

A. Pipe Supports

a. General

(1) Each Primary Pipe Support ana 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 ana 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) The hot load for each spring as it appears on the Pipe 
Support Design Drawings and Pipe Hanger Schedules does not 
include the weights of the lower components. The Seller 
shall add 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 hydrostatic load 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.

i

i
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(5) Component materials shall meet the requirements of ANSI 
831.1, 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.

C-21700
S-R E2

b. Flexible Pipe Supports

(1) Flexible pipe supports shall allow thermal expansion of the 
piping in a normal manner and in no way restrict pipe 
movement. Variable type spring support units used as part 
of the hanger assemblies shall be of the enclosea and 
guided 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 side of the spring can for ease in 
observation and adjustment after installation. Each spring 
assembly shall have hot and cold position indicators 
installed to ensure proper support loading.

(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 devices shall have a minimum 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.

DS-5

131



C-21700
S-R E2 9

(7) Unless specified otherwise, travel stops shall be provided 
on all constant support devices for hydrostatic test 
purposes, and shall be installed with the device set in the 
cold position. Travel stops shall be of the type that can 
be engaged at any point through the full working range of 
the support, minimizing field readjustment of supports 
during future hydrostatic test and maintenance procedures.

d. Hanger Rods

(1) Hanger rods shall be of solid round 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 rods will not be 
permitted.

(3) Rods less than 1/2-inch diameter will not be permitted.

(4) Continuous threaded rods up thru 7/8-inch diameter may be 
used.

(5) Welded eyeroas or weldless eyenuts shall be used for all 
Rod Hangers.

e. Pipe Clamps

(1) Pipe clamps shall be made of a sufficiently heavy material 
and/or stiffened to hold the loads, plus an allowance for 
hydrostatic 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 welded attachments

I

a

<
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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.

f. 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 
provided with lock nuts.

B. Supplementary Structural Steel and Attachments

Hangers and supports will 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 hangers and 
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

After fabrication, all exposed surfaces shall have oil and grease 
removed by solvent cleaning; loose mill scale and powdered rust 
removed by mechanical cleaning; and shall have all burrs removed and 
sharp edges eased. Solvent cleaning shall precede mechanical 
cleaning.

B. 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 installed in a corrosive environment.
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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 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 * 1 2

A. To the greatest extent possible, the components comprising each 
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 Seller1until 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 and 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 1 2 3

A. General

Documentation shall be furnished in accordance with Specification No. 
FJ50.50, Engineering Standard No. F060.60, and the requirements 
specified herein.

B. Exceptions or Modifications to Specification No. FJ50.50

a. Paragraph S.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.D.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. FJ60.60

a. Pipe Support Design Drawings

(1) Item 2A of Standard FJ60.60 shall include detailed shop 
drawings for each hanger for the Engineer's approval and/or 
comnent.

(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 
FJ50.50, show the following information for each hanger:

(a) Manufacturer's figure number, type, size, arrangement 
and weight.

C-21700
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(b) Details of integral pipe attachments required for 
field 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 all bolt holes.

(j) Seller's drawing revision letters.

b. Operation and Maintenance Manuals

Item 4A of Standard JF60.60 shall include catalogs of all 
standard hanger components.

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. Packjng and classification description.

15. ENGINEERING SCHEDULE

Engineering schedule shall be as follows:

A. Erection and operating information

a. Maintenance and operating instructions

Date or Sequence 
Required_____

At time of shipment

I
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Date or Sequence 
Required_____

b. Erection instructions At time of shipment

B. Shipping papers

16. SHIPPING SCHEDULE

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 October 1, 
1980.
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BID DATA

NAME OF BIDDER F & S Central *

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

Date
*

Aug. 1, 1980
Note: effort should be made to have 
drawings at F & S Central previous to 
the above date

2. SUBCONTRACTORS

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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Spec* No. FJ50.50______________

DOCUMENTATION

1. SCOPE

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.

8. 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.

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.
All references to "Buyer" herein shall apply to the Buyer or the Owner.
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. FJ60.60. 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 Mo. 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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2. TYPE. QUANTITIES AND QUALITY OF COPIES (CONTD)

C. Other Documentation

Where designated by the word "Copies" 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 
common 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 common 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 1," "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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3. DOCUMENTATION BY SELLER (CONTO)

A. General (Contd)

f. "Standard Hardware Items" 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 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 couments.

B. 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 
Engineer 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 SEILER (CONTD)

C. Review and Comment (Contd)

d. Drawings and data will be returned to Seller marked either "REVIEWED/ 
NO COMMENTS," "REVIEWED/SEE COMMENTS" or "REVISE PER COMMENTS AND 
RESUBMIT FOR REVIEW."

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 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, "REVIEW/SEE COWIENTS" shall constitute such release.

f. When the documentation is returned marked "REVISE PER COMMENTS AND 
RESUBMIT FOR REVIEW," the documentation with the noted revisions 
incorporated shall be resubmitted for review and comnent within
3 weeks from the time of receipt of copy by Seller. 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 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 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 
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. Seller will be notified of review by a stamped copy of Stearns-Roger
Form 02.145 or TRMSR05A 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 comnent 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 outlined herein be cause for delay of equipment 
deliveries, except as otherwise specified herein.
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3. DOCUMENTATION BY SELLER (CONTD)

C. Review and Comnent (Contd)

1. 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 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 equipment 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 relative 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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3. DOCUMENTATION BY SELLER (CONTD)

D. Operation and Maintenace Manuals (Contd)

c. Maintenance

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 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 
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 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 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 work associated herewith will be 
furnished to Seller for review as soon as possible after Engineer'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 oe detailed or fabricated by 
Seller until the HOLD is removed by Engineer.

Ste arns ;Roger
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4. DRAWINGS BY ENGINEER (CONTD)

C. Within 30 calendar days after the date of transmittal 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. 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 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 all specified documentation have 
been received by Engineer.
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Stearns-Eloger
.ENGINEERING STANDARD

STANDARD NUMBER 

FJ 60.60

DOCUMENTATION REQUIREMENTS 
PROJECT: SOLAR ONE
CONTRACT/REQUISITION"NUMBER: $-R E2
TITLE: PRIMARY PIPE SUPPORTS

C-21700

ISSUED 10/22/79 
REVISED

TYPE OF DOCUMENTATION TYPE OF 
COPIES

FOR R EVIEW FINAL REVIEW
REQ’D

BEFORE
FAB.**

CTFY.
FINAL
ISSUE
***

NO.
OF

COPIES

WEEKS
AFTER

AWARD*

NO.
OF

SOPIES

“X" I 
IF 1 

REQ'D]

1-ENGINEERING DRAWINGS

A-Outline, General Arrangement 
and Principal Dimensions

Repro-
ducibles
Prints

B-Cross Sections
C-Foundation Requirements, including 

Loadings S Anchorina Locations
0-Physical Locations of Piping 

and/or Wiring Terminals
E-Lontrol Diagrams
F-Electrical Schematic Diagrams
G-Wiring Diagrams,Inclucina Internal

External and Interconnecting
H-Standard Hardware Items »

2-ERECTION OR INSTALLATION INFO.
Repro-
ducibles

6 X X x-A-Shop Fabrication Drawings
Prints 4 4

B-£rection or Installation Drawings
C-Erection or Install. Instructions -iCopies

3-SPECIAL DOCUMENTATION
A-Performance Data, including Curves Cooies
8-Desiqn Calculations Cooies 1
C-Test Reports HCopies II
0-Code Papers and Certificates HCopies 1 1
E-Shop Fah. and/or Welding Proced. Cooies _____ !________ 1
F-Shop Fabrication Reoorts Copies *_______ 1______
G-Welder's Qualification Reports Copies l H
H-Operatinq Certificates Copies

4 4

II

A-Oneration and Maintenance Manuals Manuals 1
B-Recommended Spare Parts List for 1 

Year's Ooeration, with Unit Prices Copies 1
C-Bills of Material Cooies a it
O-Oefinitive Drawing List Copies

*-Entn'es in the column "WEEKS AFTER AWARD" designate which types of review (Except 
documentation are required. Blank spaces in this column denote that 
review documentation is not required.

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

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

This form supplements requirements, where specified, in Article 4. in 
the Specification.

where 
otherwise spec­
ified, send all 
documentation 
o:

Jtearns-Roger 
ingineering Cor^> 
P.0. Box 5888 
Denver, CO 

80217
Attn:
R.K. Brushel

Rev. 5-79 147 FOSM 02.224
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WELDING SYMBOLS

PAGE 1 OF 1

ISSUED 5/5/78 
REVISED

LOCATION
SIGNIFICANCE

ARC AND GAS WELDING SYMBOLS

BEAD FILLET PLUG OR 
SLOT

GROOVE
SQUARE V BEVEL U J

ARROW SIDE
GROOVE

WELD
SYMBOL

/ U

/ , /
K > f >l__1 A

OTHER SIDE

__O_/
GROOVE

WELD
SYMBOL

\ IS \s / > u
v

1/ >

BOTH SIDES NOT
USED

k y NOT
USED

II v , - H]? \ 11 A / v n
NO ARROW
SIDE OR
OTHER SIDE 
SIGNIFICANCE

NOT
USED

NOT
USED

NOT
USED

NOT
USED

NOT
USED

NOT
USED

NOT
USED

IDENTIFICATION OF ARROW SIDE AND OTHER SIDE OF JOINT 
AND ARROW-SIDE AND OTHER-SIDE MEMBER OF JOINT

WELdTnBF SIDE

OTHER SIDE OF JOINT^7

ARROW OF ARROW SIDE
WELDINS OF JOINT
SYMBOL-^ ^

// JOINT

^----------------- “/Ss'OTHGR
SIDE OF JOINT

OTHER SIDE
OF JOINT

ARR^VT"5r / 1/
WELDINS SYMBOL

ARROW SIDE
OF JOINT—,

// OTHER SIDE
7------"rr* 0F J0INT

ARROW^ '/y
OF -y

WELDINS SYMBOL

ARR
OF

OW SIDE
JOINT

J0"*T
VJ'"- ARROW nr

WELDING SYMBOL

-ARROW SIDE 
\ OF JOINT JOINT

\ /^--^wY-other

J0I“T
/ ARROW OF

K WELDING
1/ SYMBOL

)

pARROW SIDE
MEMBER OF
JOINT ^___

2^9 Z/other

// //MEMBER
// OF

jomT
kRROW OF WELDINS SYMBOL

LOCATION OF ELEMENTS OF A WELDING SYMBOL
FINISH SYMBOL - 

CONTOUR SYMBOL

SNOOVE ANBLE; INCLUDED 
ANBLE OF COUNTERSINK 
FOR FLUB WELDS

ROOT OPENINB-, DEPTH OF FILLINS 
FOR PLUS AND SLOT WELDS

EFFECTIVE THROAT

size; size or
STREN8TH FOR 
CERTAIN WELDS

SPECIFICATION, PROCESS, 
OR OTHER REFERENCE

Tail (may se omitte
WHEN REFERENCE 
IS NOT USED)

BASIC WELD SYMBOL 
OR DETAIL REFERENCE

LENBTH OF WELD

PITCH (CENTER-TO-CENTER 
SPAC1NB) OF WELDS

FIELD WELD SYMBOL

ARROW CONNECTING REF­
ERENCE LINE TO ARROW
SIDE OR ARROW SIDE 
MEMBER OF JOINT

WELD ALL AROUND SYMBOL

NUMBER OF SPOT OR 
PROJECTION WELDS

REFERENCE LINE
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Stearns-Roger

PRIMARY PIPE SUPPORTS 
PSS AREA 
P60-1

REVISION NO. 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:

Cover Sheet
Pipe Hanger Index, Rev. 5
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-FW-2-13 3 
H-FW-2-21 3 
H-MS-2-6 1 
H-MS-2-11 2 
H-MS-2-12 1 
H-MS-2-20 1 
H-MS-2-25 2 
H-MS-2-27 2 
H-MS-2-28 2 
H-MS-2-29 2 
H-MS-2-30 2 
H-MS-2-35 2

H-MS-6-1 3 
H-MS-6-2 4 
H-MS-8-2 2 
H-MS-8-3 3 
H-MS-10-3 2 
H-MS-10-4 2 
H-ST-9-1 3 
H-ST-13-2 2 
H-VT-1-20 2 
H-VT-1-25 3 
H-VT-11-1 3 
H-VT-11-2 2

H-VT-12-1 3 
H-VT-12-2 3 
H-VT-12-3 3 
H-VT-12-7 2 
H-VT-12-9 2 
H-VT-12-10 2 
H-VT-12-11 2 
H-VT-12-12 1 
H-VT-12-13 2 
H-VT-12-14 2
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DIVISION USAGE Steams-Eo^erINCORtOftATfO CJ
ENGINEERING STANDARD

STANDARD NUMBER
MM p | pp SH FI SP FE03.0

1
approvals /

Dev.

Vn.tll ——
PIPE HANGER INDEX

VOL. P60-1

PAGE_L. OF_____

ISSUED 2-14-75
REVISED

HANGER NO. REV HANGER HO. REV HANGER NO. REV HANGER NO. REV

H-FW-2-1 1 H-MS-2-17 0 H-ST-13-1 2 H-MS-10-1 1
H-FW-2-2 0 H-MS-2-18 0 H-ST-13-2 2 H-MS-10-2 1
H-FW-2-3 0 H-MS-2-19 0 H-MS-10-3 2
H-FW-2-4 0 H-MS-2-20 1 H-ST-14-1 1 H-MS-10-4 2
H-FW-2-5 0 H-MS-2-21 1
H-FW-2-6 1 H-MS-2-22 1 H-VT-1-2 0 H-ST-6-1 (Delete)
H-FW-2-7 0 H-MS-2-23 1 H-VT-1-3 0
H-FW-2-8 0 H-MS-2-24 1 H-VT-1-4 0 H-ST-9-1 3
H-FW-2-9 0 H-MS-2-25 2 H-VT-1-5 0
H-FW-2-10 0 H-MS-2-26 1 H-VT-1-6 0 H-VT-12-12 1
H-FW-2-11 1 H-MS-2-27 2 H-VT-1-7 1 H-VT-12-13 2
H-FW-2-12 1 H-MS-2-28 2 H-VT-1-8 0 H-VT-12-14 2
H-FW-2-13 3 H-MS-2-29 2 H-VT-1-9 0
H-FW-2-14 1 H-MS-2-30 2 H-VT-1-10 0 H-ST-8-1 1
H-FW-2-15 0 H-MS-2-31 0 H-VT-1-11 0
H-FW-2-16 0 H-MS-2-32 3 H-VT-1-12 2
H-FW-2-17 0 H-MS-2-33 2 H-VT-1-13 0
H-FVJ-2-18 0 H-MS-2-34 1 H-VT-1-14 0
H-FW-2-19 2 H-MS-2-35 2 H-VT-1-15 0

•FW-2-20 2 H-VT-1-16 0
h-FW-2-21 3 H-MS-3-1 1 H-VT-1-17 2
H-FW-2-22 0 H-MS-3-2 0 H-VT-1-18 2
H-FW-2-23 2 H-MS-3-3 3 H-VT-1-19 2
H-FW-2-24 1 H-MS-3-4 2 H-VT-1-20' 2
H-FW-2-25 2 H-MS-3-5 1 H-VT-1-21 2
H-FW-2-26 2 H-MS-3-6 1 H-VT-1-22 2
H-FW-2-27 1 H-MS-3-7 1 H-VT-1-23 2
H-FW-2-28 2 H-MS-3-8 1 H-VT-1-24 -1 ♦Indicates Drawir g
H-FW-2-29 1 H-VT-1-25 3 is Revised this Issue
H-FW-2-30 1 H-MS-6-i 3 H-VT-1-26 2

H-MS-6-2 4
H-FW-9-1 2 H-VT-11-1 3
H-FW-9-2 1 H-MS-7-1 0 H-VT-11-2 2
H-FW-9-3 2 H-MS-7-2 3
H-FW-9-4 2 H-MS-7-3 3 H-VT-12-1 3
H-FW-9-5 1 H-MS-7-4 2* H-VT-12-2 3
H-FW-9-6 1 H-MS-7-5 2* H-VT-12-3 3

H-MS-7-6 3* H-VT-12-4 2
H-MS-2-6 1 H-MS-7-7 3* H-VT-12-5 2
H-MS-2-7 0 H-MS-7-8 2* H-VT-12-6 2
H-MS-2-8 0 H-VT-12-7 2
H-MS-2-9 0 H-MS-8-1 2 H-VT-12-8 1
H-MS-2-10 0 H-MS-8-2 2 H-VT-12-9 2
H-MS-2-11 2 H-MS-8-3 3 H-VT-12-10 ?

' • MS-2-12 1 H-VT-12-11 H?
n-MS-2-13 0 H-MS-9-1 0 1
H-MS-2-14 0
H-MS-2-15 0 PROJECT NO. C- 217001n-rlO — c— 1 0 1

1
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FUNCTIONAL REQUIREMENTS
AMAunr "rfp:

MARK
N*

HOT
TEMP
PF)

dperatkaSl
(HODUOAO

(LBSJ

PIPE
O.O.
(IN.)

INS.
THK
(IN.)

HYDRO
LOAD
(KIPS.)

. BATE e-t2-8o

uoc
N* VERT

Y

MMREdO. 
VERT.DIST 
(FT./IN)

BASIC
SUPPORT
TYPE

PIPE .-liLiV:

PIPE SUPPORT 
SELECTION

T DESIGN DATA
otWNCQSY . vme*

FIG.N»-
TYPE

TT
(IN)

ic?
(LBS7

IN.)

ROD
SIZE
(IN.)

COLD
LOAD
(LBS.)

ASSY
WT.

LBS.)

STR.
DESBN

LOAD
(KIPS)

REMARKS

H-FW-2-/ 440 4,50 4HC iATtC 6Y OTHERS. (PlPe FAtfKAToR)

-2 ay- spec. £-1 see
Vg OV ooe
'r,<,DN 6DB

ooe
ZS4-if. !%,DN VSU t9ze

see s.d.l. ODE ft • /•« Fm • . ggr 
fx * .£*SDE

SDE &SDE Pjr • l-AH 
Fw */•£#

E88 Z%aH ao-y .4
CSH &I-H ■ 4

?22 / ON VSH 9a *

1917 /72i.
%p/y

*W-
-!U lifcDN SDE.

/20 SDE g:l
Zt^ON cs# 80-V 5/& /./

-20 • 7

S££ S.0.£. 4/VC Sf-rtte. 8Y OTHERS (ftfie fAB*KATO/n

NOTES
MIR. VERT. DISTARCC FROM BOTTOM OF STEEL TO { OF RIPE 
OR BOTTOM OF LOOS CORRESPOROIRO TO MAX. «° SMIRG AROLE 
FROM VERTICAL.
VSR VARIABLE SPRIRG HARGER.CSH CORSTART SUPPCOT 
RARGER, R RIGID, HYO HYDRAULIC SNUBBER, ARC ARCHOG, 
ode Some.
Y SPRIRG SCALE LBS./IR.(FOR VARIABLE SPRIRG RARGER).
STYLE: S SINGLE ROO ASSY, T TRAPETE ASS'Y.F FLOOR SUPPORT, 
0 DUAL ROO ASS'Y,

® IIEf«T,OFlLo4ST)lARCERCCO»ORSTSMI,>IC*TEI1 B> 1101 "ICU®E

ANALYSIS I D. CODE PIPE material:
T/YI-FM-OI-A-Z/Z ASTM A/OS SEE

REFERENCES
/=73-4 A

PIPE HANGER SCHEDULE
RECa/ve# FEED WATER 1

- ___ Si—WM Bogw I
— — — — — — 10 We SOLAR PILOT PLANT DAGGETT, CALIFORNIA J

Au. DfrA/j-z SM9 CHECKED BY! MM DATE: * -/•*» JOB Ni
Fnd fitly am APPROVED BY . ,50 oate:?A/«6 C-21700

REVISIONS BY SCH owe isa ii~ SCHEDULE N* FYY / SHEET N> / OF /



FUNCTIONAL REQUIREMENTS
ANAUST Ur**, DATE Z-I+So

PIPE SUPPORT DESIGN DATA
KSMNEOBY^PPL 0*rE£/4ft

MARK
N»

HOT
TEMP
PF)

oKusnaS^.
(HODUOAO

(LBS)

PIPE
0.0.
(IN.)

INS.
THK
(IN.)

HYDRO
LOAD
(KIPS.)

uoc
N<

oil
COL

PLACEMENT
0-*>H0T MIN-REdr

IT
®

BASIC
SUPPORT
TYPE

PIPE SUPPORT 
SEUECTION

(LBS./
IN.)

SR.f?
(IN.)

C0$
LOAD
(LBS.)

ASSY
WT

;lbs.)

STR.
DESBN

LOAD
(KIPS)

REMARKS
X VERT.

Y
z VERT.OIS 

(FT./IN) 3C
FK5.N*-
TYPE

9ZE TT
(IN)

4-40 475 4.50 2^ //.A. ~ O -4 - /? F - - - - - - - /.b 8V spec ez see oerA/i

-24- /OB 5 J 1 tw -'4- y+ up - VSH S 8Z /o - 520 *4 /Z/3 - /■3
-es 039 ZOif- O -/Mo - R s - - - ~ - - f.Z
-ze. 726> 225 -yz o --’/s - f? F - - - - - - - .9
-Z7 4&9 -i 235 -a o - R s - - - - £ - - .7
-28 450 IZB -yz 0 - R F - - - - - - - .7
-23 53Z 245 -/ o -/'4> - R S - - - - £ - - .9
-30 59 7 Zbo o -Jji - R s - - - - </z - - /./
-3/ 3Z1 Z05 -‘Ho o -/% - R F - - - - - - - /./ Rm PFR ARAAT
■3Z 414 270 -fa Vk/M % - VSH s 82 - 108 % 395 45 .5

try spec, et t>e^Ato.
&!D PB* Ft-* Up-*.-/!

-33 887 ' ' 285 -'4 ho vp -*o - VSH s 88 9 - 400 % 9/2 ib3 /.0 ay brec. eg t-Anlf
Btfi PE/+ Fi-Otf-E.- AHH4.T-

H-FM-9-! 440 22b 2.8/5 2 At'A. 405 -/fc o - R F - - - - - - - .7 bv spec ez see dcta/l

-2 no HO -!% o -'5lo - /? S - - - - Vt - - .3
-3 !ZZ 4/S o -Vo - R F - - - - - - - .2
-4 252 420 -7% 0 - R s - - - - ”<4 - - ■ 4
-5 ern 430A 1%. o V/o - R s - - - - % - - .5
-a 399 ' +45f 5k UP JL. - VSH s 82 b - 708 % 452 - .5

____ !

I Q MIN. VENT. Dl
NOTES

ITOM OF STEEL TO OF PIPE
ANALYSIS 1.0. CODE pipe material: PIPE HANGER SCHEDULE

f?£C£/V£/r FBEDWATER
STANCE FROM M r-FW-OZ-A-4/3 ASrM A/Ob Gft.Q

VR Ml 1 IWP vr LUva WRKtarVMVtRU iu ma. r »wiru rrqlc 
FWN VEftTlCAL.

(?) V$N VARIAILE SMIM HAAGEfi.CSN CONSTANT SUPPORT 
WMEA. A RI6I0, HYO NrORAUOC 9NUS0CA. ANC ANCNOR,
ODE WIDE.

(T) r SPRING SCALE US./l".(FOR VARIAOlE SPRING HANGER).
$ STYLE: % SINGLE ROO ASSY, T TRAPEZE ASS'Y.F FLOOR SUPPORT, 
w 0 DUAL ROD ASS'Y.

® S^TUM.“cJiWlS?s:-,,,c‘T£0 “ "°T

1

REFERENCES
P/3- 4-A

10 Me SOLAR PILOT PLANT DAGGETT. CALIFORNIA |

CHECKED by: MIM date: A-hte JOB N<
C-21700FnR Ajfi 5ifa APPROVED BY . /*> date: V'/*»

REVISIONS OWE BY SCH PPG ISO. US. SCHEDULE N* PM- 2 SHEET N* / OF / |



FUNCTIONAL REQUIREMENTS
UMMT MA '•sum, nwt 3-z & -arj

RPE SUPPORT DESIGN DATA

MARK
N*

HOT
TEMP
PF)

0PEt«nc»S
(HOT) LOAD 

(LBS)

PIPE
O.O.
(IN.)

INS.
THK
(IN.)

HYDRO
LOAD
(KIPS.)

UOC
N*

019
COl

PLACEMENT'
.D-^HOT ®

MIN-REdD.
®

BASIC
SUPPORT
TYPE

PIPE SUPPORT 
SELECTION K.®

(LBS./
IN.)

ROO
SIZE
(IN.)

co&
LOAD
(LBS.)

ASSY
WT.

[LBS.)

STR.
DESIGN

LOAD
(KIPS)

REMARKS
X VERT.

Y
z VWT.OIST 

(FT./IN)
FB.NF-
type

as TT

?<eO SEE S.D.L. O.ttZS 4£ - zo O /^M o - SDE - - - - - - - - %\:i by others (Rocketdyne)
-2 1 - 25 o EtotDf/ o - GDE ft::?
-3 - 30 o Z%Df/ o - GDE —

fit ■» l.o
Fm » .4

-4 { - 32 o 3'^DN o - GOE - - - - - - -
-5 390Z 5.0 3SF -‘//(* 3\DH y«. 4-0 CSH 5 45 5 - itoi - 5.5
-6 SEE S.D.L. - 45 o 4&OV O - SDE - - - - - - - - Pftl

*»*/./ 3 V SPEC, e-z . 5= BET4.^
-7 \ - 50 o S's+D* o - SDE - - - - - - - - ftM
-8 - 55 o Ce^gOH o - 6D£ - - - - - - - - ;

-9 1 - <2>0 o 7 ON o - GDE - - - - - - - - ft:'?'
-1C | - <45 o O - GDE ft.tf :
-// 3/4? 3.5 75-V o S'hbLN o - CSH s S/H-A 5/ io'/z - / - - 4.0 !
-!Z SEE s.d.l. - 30 o a&z* o - GDE - - - - - - - - 7,:':Z
-13 - as o 9'4.0V o - GOB - - - - - _ — - .4

Ft • .4
-/4 - 40 o /0%lW o - GOE - - - - - - - - y.v.%
-15 - 95 o //%M o - SDE - - - - - - - - 5s:fs

6808 7./ I05M toe. tZ%TM o - CSH s 80V-C «7 /4<4 - - - S.o
-/7 SEE S.D.L - HO o <3 ON o - GDE - - - - - - - - ftwl!
-m - ns o /44flV o - SDE
-/9 - /20 o /5\w o - SDE a:;:f
-20 - 125 o o - GDE
-2! /OS3 1.2 /37 toz n%.DH /‘/4 CSH 5 8DV-8 44 20 - - - 1.4
-22 1.2 /4/ / nfyDN 'Sz - CSH S 80V-B 44 I9li _ % - - 1.4
-23 /208 /.4 /43 /3%w -/ - CSH s gOV-B 43 /O - % - - /.*

1048 ).Z 147 8‘fo*l -% - CSH s aov-a 37 /2 - s4 - - 1.4
-25 S99 t.O <49 4^av / - CSH s aov-e 23 & - n - - 1.2
-2<e f25Z i.4 !5Z ■>% /%w - VSH s 98 <0 - <30 1051 - <,(*

-27 979 /./ 158 !%UP 5% - VSH s 98 9 - too *4 H54 /•3
NOTES

Q MIN. VENT. DISTANCE FROM BOTTOM OF STEEL TO ( OF PIPE 
OR BOTTOM OF LUOS CORRESPONDING TO MAX. H° SWING ANGLE 
FROM VERTICAL.

0 VSN VARIABLE SPRING HANGER,CSH CONSTANT SUPPORT 
HANGER. R RIGID, NYD HYDRAULIC SNUBBER. ANC ANCHOR,
GDE WIDE.

0 r SPRING SCALE LB$./IN.(F0R VARIABLE SPRING HANGER).
$ STYLE: B SINGLE ROO ASSY, T TRAPEZE ASS'Y,F FLOOR SUPPORT, 
W 0 DUAL ROO ASS'Y.
0 OPERATIONAL (HOT) AND COLD LOAM INDICATED DO NOT INCLUDE 
W HEIGHT OF LONER HANGER COMPONENTS.

ANALYSIS 1.0. CODE pipe material: PIPE HANGER SCHEDULE
T/W-MS-OI-A-IZ/S Asm 4335 P22

AM/AY SrEAAl

SlM|ra«-Bogw

REFERENCES

10 MUe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
re* roHVk/B CHECKED ttl.WM date:3 / ,o 1 JOB N-* I

[c-21700 1Rl3-l42^ PDA StD APPROVED BY . f*o DATE: •»///£*
REVISIONS BY SCH DWG ISO. LS SCHEDULE N* HIS- Z (SHEET N* ! OF £ 1



FUNCTIONAL REQUIREMENTS
ANALYST ‘IV7JU. OWE

PIPE SUf’PORT DESIGN DATA
OESMNEOSY^Nk date }-2

MARK
N*

HOT
TEMP
PF)

opbutksSl
(HOT) LOAD 

(LBS)

PIPE
O.D.
(IN.)

INS.
THK
(IN.)

HYDRO
LOAD
(KIPS.)

IOC
N«

019
COl

PLACEMENT^
.D-^HOT MM. REGI

5T
®

BASIC
SUPPORT
TYPE

PIPE SUPPORT 
SELECTION A®

(LBS7
IN.)

ROO
SIZE
(IN.)

111 w
[LBS.)

STR.
DESIGN

LOAD
(KIPS)

REMARKS
X VERT.

Y
Z YERT.OI' 

(FT./IN, %w FIG.N»-
TYPE

SIZE TT

H-MS-2-2S &I5 ti.frZS 4% .7 /L,Z Ifaop -3'4 - VSM s a - 75 S/e 773 - .0 BY SPEC. E.2 SEE DETAIL
-21 2099 2.4 /454 7‘4 UP zk - VSH s 90 !Z - 225 / 2380 - <2.6
-30 994 /./ 732 Vo, UP 4c - VSP s 6268 5 - 200 *4 //Ob - 7.3
-3! See S.D.L. - o o ' AA7C F - - - - - - - IA1&Z a 7 OTHERS (PIPE FABRICATOR)
-32 see s.d.l. !■&. 220 o O -"/H. - Pt6De F - - - - - - fix *B.S* fia'i *.OK BY 5PEC. £2 SEE DETAIL
-33 7325 2.0 235M •24 o -Ztf - 7? s - - - - % - - 2.7
-34 /Z78 7.4 2S5 -4% !%D4 -/’k VSH s 90 /O - 520 3/4 7707 - l.tfi
-35 7347 2.7 Z(p5 o % - R 5 - - - - - - 3. (p
-3^ Sf£ S.D.L. 200 -a ^//tn DV o - G-ee ~ - - - - - - F? - 3.C 8/ SPEC. E-2
-37 2& t8J8 -’t.f Z80 -ib 4,0^ % - VS77 V BZ u - sso 4 z&.Ji85 775 .SlGtorM) 8/ SPEC. £-2 DETA71. Z^TZ*

.

NOTES
0 MIN. VENT. DISTANCE FROM BOTTOM OF STEEL TO ( OF PIPE

OK SOTTON OF LUOS CORKESPOHOIKO TO MAX. 4° SWING ANGLE „ 
FROM VERTICAL. 2

0 VSH VARIABLE SPRING HANGER,CSH CONSTANT SUPPORT 
HAMER. R RIGID, HYD HYDRAULIC SNUBBER. ANC ANCHOR,
GDC GUIDE.

0 r SPRING SCALE LBS./IN.(FOR VARIABLE SPRING HANGER).
0 STYLE: S SINGLE ROD ASSY, T TRAPEZE ASS'Y.F FLOOR SUPPORT, 
w B DUAL ROD ASS'Y.
0 OPERATIONAL (HOT) AND COLD LOADS INDICATED DO NOT INCLUDE 
^ HEIGHT OF LONER HANGER COMPONENTS.

ANALYSIS I D. CODE PIPE MATERIAL: PIPE HANGER SCHEDULE

MA77V STEA/A
T/W-MS-7-A-72/S (MS 2 ■ 22,21.30 ASr/H A33S P2Z
T/W-MS.2-A- V7/S(MS.Z-3HhAD A

A Stoanu-BogM
A

REFERENCES
PI3-I4Z A

MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIAA 10

A Rc\/. H-P1*>'2-3&<* ?7 ‘Vi'/tk Gtrr CHECKED BY! WM DATE; -4 i-8o JOB
C-21700A FOR 3/D m APPROVED BY! /*=■ DATE:

N* REVISIONS OATE BY SCH owe ISO. LS SCHEDULE N! 7AS-2 SHEET N« 2 OF 2



FUNCTIONAL REQUIREMENTS
ANALYST rff/T'L DATE

PIPE SUPPORT DESIGN DATA
DESIGNu>vtJami date 3 x fe

MARK
N*

HOT
TEMP
CF)

oPERAmaS
(HOT) LOAD 

(LBS)

PIPE
O.D.
(IN.)

INS.
THK
(IN.)

HYDRO
LOAD
(KIPS.)

LOC
N*

OIS
COl

PLACEMENT c 
.D-»HOT ffi

MM-REdO.
®

iBASIC
SUPPORT
TYPE

PIPE SUPPORT 
SELECTION A<3»

(LBS/
IN.)

ROO
SIZE
(IN.)

<s»
COLD
LOAD
(LBS.)

ASSY
WT.

LBS.)

STR.
DESIGN

LOAD
(KIPS)

REMARKS
X VERT

Y
z VERT.DIST 

(FT./IN)
FIG.NT-
TYPE

9ZE TT
(IN)

H-MS-S-I 9<pO U22 &.(rZ5 4'/g A3 201 -y* hup - VSH s 62G8 /£> - 260 /2SZ - 1.5 BY SPEC. £2 SEE DETAIL
-z see s.d.l. - O o o - ANC F - - - - - - - LAT&L BY OTHBPS CP/PE PABKICATVR)
-3 \ / 7 330 o O - P*GOe F - - - - - - - A* • OO fv *+.Q ar spec. E2 see detail

-4- /83S Z./ 145* / o - p s - - - - % - - 3.3
-€ 93S /./ 305 ihi. - VSH s 82G6 9 - ZOO 34 755 - /■3

Z300 2.(* 3V o o -%<o /? s - - - T6 - 3.4
-7 1331 1.5 asm o - R s - - - - % - _ ZJ
-8 21/7 2.4- 350* -'H* TkVP ~ VSH s e-toe /£ - 450 / 25 H - 2.8

©

©

MIN. VERT. DISTANCE FROM BOTTOM OF STEEL TO £ OF PIPE 
OR BOTTOM OF LUOS CORRESPONDING TO MAX. 1° SWING ANGLE 
FROM VERTICAL.
VSH : VARIABLE SPRING HANGER,CSH CONSTANT SUPPCftT 
HANGER. R ' RIGID, HYD = HYDRAULIC SNUBBER. ANC ANCHOR,
GOE ~ GUIDE.
((^SPRING SCALE LBS./IN.(FOR VARIABLE SPRING HANGER).
STYLE: ^SINGLE ROD ASSY, T TRAPEZE ASS'YjF"FLOOR SUPPORT, 
IF1 DUAL ROD ASS'Y.
OPERATIONAL (HOT) AND COLD LOADS INDICATED 00 NOT INCLUDE 
WEIGHT OF LOWER HANGER COMPONENTS.

ANALfStS I D. CODE
T(W/X-MS-3-A‘3l3ft

7\

references

P/3-2&.

pipe material:
Asm A33S PIZ

A

A
A
A

FnM ft id
REVISIONS SCH ISO.

PIPE HANGER SCHEDULE

MA/M STEAM

10 We SOLAR PILOT PLANT DAGGETT, CALIFORNIA

CHECKED BY!
APPROVED BY
SCHEDULE Nt MS-3

DATE: 1-/-80
date:V</«i*

JOB NT 
C-21700

SHEET N* / OF /



FUNCTIONAL REQUIREMENTS
MAUST DATE 3-Ji-r*

RPE §UW>OftT DESIGN DATA
KSMNEOIY j**. OKTt 3 2 '>fo

MARK
N»

HOT
TEMP
PF)

aPEiuax»£
(HOnUMO

(LBSl

PIPE
O.D.
(IN.)

INS.
THK
(IN.)

HYDRO
LOAD
(KIPS.)

UOC
N*

019
COl

PLACEMENT^
.D-»HOT M ft REGt

57
®

BASIC
SUPPORT
TYPE

PIPE SUPPORT 
SELECTION K.®

(LBS/
IN.)

ROO
SIZE
(IN.)

co$
LOAD
(LBS.)

ASSY
WT.

[LBS.)

STR.
DESIGN

LOAD
(KIPS)

REMARKS
X VERT.

Y
Z YERT.OI' 

(FT./IN]
FIG.N»-
TYPE

size TT
[\H)

H-MVt-l quo I4-24- 6>.b25 4Vi \.C* 227 '/ifc 4/14, UP \% - VSH S B-266 11 — 340 7/b Ifets - 1.6 B6 SPEC. E2»SEE DETAIL
♦ -2 i (0.(0 2>S 4Vi 5.0 24SU '/lb O 44 - R F — — — — — — - 5.5 *

H-MS-6-1 460 172 2.375 0.2 236N '7/14, 76 UP 27/14, - V5H 5 6-26* 3 — 35 ‘/z 203 - 0.3 BV SPEC. E.2, SEE DETAIL
-2 324 2.375 3i4 0.4- 346U -^(4, I'/fcUP 1 7(4. - VSH S 46 <0 — 42 ■*& 376= - o.-s I
-3 I3&7 6>.&25 4'/z 1.5 O O Vz - R F — — — — — — 2.2 \

H-MS-IO-I 460 as 2.375 3'/i U.A. 400 '"/Ifc VzuP 276 — VSH S B-248 1 — 21 Vt 4(o - 0.2 BV SPEC.E-2, SEE DETAIL
-2 7fc 415 -’'/ife Vz uP 2^4. — VSH S Br2t8 1 — 21 Vz ST — O.Z I
-3 150 427 -7/lfo O 274 - R s — — — '/z — — 0.2
-4 6>l2 435*1 -1 O - R F — — — — — — - 0.1 1

NOTES
Q MIN. VENT. DISTANCE FROM BOTTOM OF STEEL TO £ OF PIPE

OR BOTTOM OF LUGS CORRESPONDING TO MAX. 4° SWING ANGLE 
FROM VERTICAL.

0 VSN VARIABLE SPRING HANGER,CSH CONSTANT SUPPCflT
HANGER. R RIGID, NYD HYDRAULIC SNUBBER, ANC ANCHOR,
GDE GUIDE.

0 t SPRING SCALE LBS./IN.(FOR VARIABLE SPRING HANGER).
TO STYLE: S SINGLE ROD ASSY, T TRAPEZE ASS'Y.F FLOOR SUPPORT,
w D DUAL ROO ASS'Y.
0 OPERATIONAL (HOT) AND COLD LOADS INDICATED DO NOT INCLUDE
W WEIGHT OF LONER HANGER COMPONENTS.

ANALYSIS I D. CODE pipe material: PIPE HANGER SCHEDULE

MAI LI STEAM
T/W-M5-I-VI2/5 (M5-4,M5-S
T/W-ST-I3-A-I/I CM5-IO) A

A StMum-Bogw
A

REFERENCES
PI3-I CMS-4., M5-6) A

We SOLAR PILOT PLANT DAGGETT, CALIFORNIAA 10 M

/S CHECKED 0ATE'.4-/-fl<? JOB us
C-21700A FOR BID \. GUI APPROVED BY: flo date: 7//w

PI3-8 045-10) A Nt REVISIONS OATE BY SCH owe ISO. LS SCHEDULE Nt MS-6. SHEET Nt 1 OF 1



FUNCTIONAL REQUIREMENTS
ANAUST J' ^7-SEDATE Z-?6 »>

RPE SUPPORT DESIGN DATA
OESMNEDar i#*! DATE } -7

MARK
N*

HOT
TEMP
rn

oPER/maSi
(HOT) LOAD 

(LBS)

PIPE
O.D.
(IN.)

INS.
THK
(IN.)

HYDRO
LOAD
(KIPS.)

LOC
N*

DIS
COl

PLACEMENT ‘ 
.D-^HOT

©
MRiREdD.

®
IBASIC
SUPPORT
TYPE

PIPE SUPPORT 
SELECTION K®

(LBSy
IN.)

ROD
SIZE
(IN.)

®
COLD
LOAD
(LBS.)

ASSY
1 WT 
(LBS.)

STR.
DESIGN

LOAD
(KIPS)

REMARKS
X VERT.

Y
z VERT.DIST 

(FT./IN)
FIG.N*-
TYPE

9ZE TT

1 8S5
%.E

9>.D. L. 10.75 5 - 275
AlS 0 O o - AMC. F — - — — — — - LATER BY OTHERSCFlPE fabricator

-2 i 1.3 440 o o -1%. - RtGOE. F — — — — — — — F* » 2.5Cwr 9.? BY 3PEC.2-2.5EE DETAIL

-s ItAO 2-HO 4&1 ■'/6 o -2^ - R 5 — - — — s/4 — - 2.4
*4- 770 1.2 475 -'V, 1 DU -1 - VSH S R& 6 — 75 4.71 - 1.4-

-5 421 0.1 462 -vs DM -'/Z - VSH 5 R6 c» — 42 ^6 362 — 0.6

23G.7 3.7 464 3/4 0 ■IV - R F — - — — — — - 4.0
-7 350 565 2te 1.0 442 1 O ~ R F — - — — — — - 1.1

-8 SEE S.D.L. 3.4 500 '’/2 o o - GDE 5 _ — — — V — - 2-5CZz -K.1
-Q 857 1.5 505 '/ifa o '/4 - R 6 — - — — V2 — - 1.7 BY ^PfC. J 

aio mu m -/
r octaii. Am+r**.
it-D’K

-to ‘•Co sza ■'/ito 'Atm UP Yu. - VSH F 62 F 4 — 400 — 441 - i.6 Gy s*mc. e* oarAiL. *.*794.
Bid ha m-A45- 7-? j+mm±T.

NOTES
Q HIN. VERT. DISTMCE FROM BOTTOM OF STEEL TO £ OF PIPE

OR BOTTOM OF LUGS CORRESPONDING TO MAX. 4° SWING ANGLE 
FROM VERTICAL.

(?) VSH VARIABLE SPRING HANGER,CSH CONSTANT SUPPORT 
HANGER. R RIGID, HYD HYDRAULIC SNUBBER, ANC ANCHOR,
GDE GUIDE.

(?) IT SPRING SCALE LBS./lN.(FOR VARIABLE SPRING HANGER).
PQ STYLE: S'SINGLE ROO ASSY, T TRAPEZE ASS'Y,F FLOOR SUPPORT,
w IF DUAL ROD ASS'Y.
(5) OPERATIONAL (HOT) AND COU) LOADS INDICATED 00 NOT INCLUDE . 
w HEIGHT of LONER HANGER COMtlNENTS.

ANALYSIS I.D.COOE pipe material: PIPE HANGER SCHEDULE
T/W/K-M5-4-V5/3/I A335 PI)

A MAIM STEAM

A SlMnti-BogM’
A

references

P13-2 A

10 MUe SOLAR PILOT PLANT DAGGETT, CALIFORNIAA
A CHECKED Bl./Ubn date: -F .-ao JOB Nt

C-21700A FOR RiD APPROVED BY . fU DATE: M/i 1 «o
Nt REVISIONS DATE BY SCH DWG ISO. LS. SCHEDULE Nt M5-T sheet n* i of i



FUNCTIONAL REQUIREMENTS
ANAUST 3t/KlH** OAT* 3 *i-K>

PIPE SUPPORT DESIGN DATA
OCSMNEDBY itotL, DAI* f-l

MARK
N»

HOT
TEMP
PF)

oPEfumaS 
(HOT) LOAD 

(LBS)

PIPE
O.D.
(IN.)

INS.
THK
(IN.)

HYDRO
LOAD
(KIPS.)

LOC
N<

oil
COl

PLACEMENT^
.D-^HOT MViREd1

*T
®

IBASIC
SUPPORT
TYPE

PIPE SUPPORT 
SELECTION K®

(LBS7
IN.)

.’8
(IN.)

COL&
LOAD
(LBS)

*asr
WT.

:lbs)

STR.
DESBN

LOAD
(KIPS)

REMARKS
X VERT.

Y
z VERT.DK 

(FT./IN) 3C FB.NT-
TYPE

SIZE TT

HMS-I-/ 0C.5 see s.D,c. £.625 - 310 0 o o - AE/C F - - - * - - ar or/tffi (pipe pabrkatw')

530 SEE S.D.I. 2.375 z* - 330 o O o ~ APC F - - - - - - 14TOSL a y others cafe fabricator)

ats 40<* 4.50 4 .5 MN '//<* o ‘/4 - fit P - - - " “ - - 1.0 by SPEC. 32 SEE DETA/E

H-ST-13-1 960 *96 3.50 3l/i MA. 956V -hi o z'/h. - R s - - - % - - .4 BY SPEC. 22 SEE DETAIL
■Z < /Z4 1 i * 967 O o Hi - g s - - - - It - - .2 1

H-iT-14-l Ep&O 2.375 5% M.A. door- Hs o ~i% - R s - ' - - - - ■8 BY SPEC, eg SEE DETAIL

NOTES
0 MIN. VENT. DISTANCE FROM BOTTOM OF STEEL TO £ OF PIPE

OR BOTTOM OF LUGS CORRESPONDING TO MAX. 4° SWING ANGLE 
FROM VERTICAL.

0 VSH VARIABLE SPRING HANGER,CSH CONSTANT SUPPC^T 
HANGER. R RIGID, HYO HYDRAULIC SNUBBER, ANC ANCHOR,
GOE GUIDE.

0 X SPRING SCALE LBS./IN.(FOR VARIABLE SPRING HANGER).
CD STYLE: S SINGLE ROO ASSY, T TRAPEZE ASS'Y.F FLOOR SUPPORT, 
w D DUAL ROO ASS’Y.
CD OPERATIONAL (HOT) AND COLO LOADS INDICATED DO NOT INCLUDE 
^ WEIGHT OF LOWER HANGER COMPONENTS.

ANALYSIS 1.0. code pipe material: PIPE HANGER SCHEDULE

PI A IE/ STBAAA
T/H-MS-I-A-I2/S MS-9.ST-i.ST-V ASTM A335 P// EXCCPT ST-6 4/Ofr
T/H-ST-ia -a -I/I CST-/3, ST-141 A

A 8tMnu*Bo0Mr
A

REFERENCES
Pi 3 -i ^

10 MUe SOLAR PILOT PLANT DAGGETT, CALIFORNIA 1A
A CHECKED BY: Ai/At date: * i-8o JOB Nt

C-21700A FnA bid Sin APPROVED BY: /«• date: V'/fcc
Pi3-8 Nt REVISIONS DATE BY SCH PPG ISO. LS. SCHEDULE Nt MS-9 (SHEET N« / OF / |



FUNCTIONAL REQUIREMENTS
AHAUST OKtll lV-Av

RPE SUPPORT DESIGN DATA
auMKnmiftm, owc*an

MARK
N«

HOT
TEMP
CF)

0FERxna& 
(HOT) LOAD 

(LBS)

PIPE
O.O.
(IN.)

INS.
THK
(IN.)

HYDRO
LOAD
(KIPS.)

LOC
N«

DISPLACEMENT^ 
COLP-^HOT

VERT.
Y

MtiREdD.
VERT.DIST 
(FT./IN)

..BASIC
(SUPPORT

TYPE

PIPE SUPPORT 
SELECTION

FB.N'-
TYPE TT

(IN)

K®l
(LBSy

IN.)

ROO
SIZE
(IN.)

COLD
LOAD
(LBS.)

ASSY
WT.

(LBS)

STR.
DESKN

LOAD
(KIPS)

REMARKS

A H- vr. /- / 9bO USD /. 7 ^ AV VSH 520 1018 Br oTUSKS (ROCSSTOYNC)
see sp.l VeDN 60S a: sr spec. BS see oenm.

iffcPH
Z%.DN aoe

-5 sioH GDE fx* .3 Pa * . ^
4^e.0fV GDE

-7 98/ 5'kM CSH 80-V %
-8 see s.d.l. 5%DH ST7L

G^OAt
-IQ 7%W <2£>£ a:
-// 5%,0/V at:?

1152 1.5 9'yfi.DH -‘■ft. csH 8!-H
see s.d.l. 9%DAJ GDE fig* f.

tQ%.CH GDE ft* * /•© 
Fk* VJA:,.,-;-/5

-/« !3iiD/V GDE
-n .4 vr /a av 7^* <rsy 84II/-C
-/a io\dh

t&fifxzmw.'jm
CSH aov-c

-!9 SOV 80V'-C .4
G%.DH BLH-C .7

29* .4 .5
-22 ra// SOF-2 Vt by shec. ez see verA/c

•* ShtVM aov-c
-24 *23 2V* VSH .9
-25 .2 Tf^O/V *4- VSH 8-266 .2
-20 2.375 .7

44tJ.tr Aj y

a/ s/°gg 22 sfg acra/z
H-vr-ii-i 13 58 IO.-7S 134 -K* 16 OH VSH szo 1208 T

NOTES
MIN. VCNT. DISTANCE FROM BOTTOM OF STEEL TO ( OF PIPE 
OR BOTTOM OF LU6S CORRESPONDING TO MAX. 4° SWING ANGLE 
FROM VERTICAL.

CONST)HYDRAULIC SNUBOER.START SUPI 
ANC AM

(2> VSN VARIABLE SPRING I 
HANGER, R RIGID, HYO
gde Guide.

® t SPRING SCALE LB$./IN.(FOR VARIAILE SPRING HANGER).
$ STYLE: S SINGLE ROD ASSY, T TRAPEZE ASS'Y.F FLOOR SUPPORT, 
w 0 DUAL ROO ASS'Y.
0 OPERATIONAL^WTjMgD^COL^LO^IHDICATEO DO NOT INCLUDE

ANALYSIS I D. CODE | pipe material: PIPE HANGER SCHEDULEr-VT- I-A-4/B-2 1 *STM A335 P22 StCEPT PT.I34 ASTM A335 SH
tv-vr- t-A-5
T/W- ST-I3-A-I/I CM-vr-l-eu

RECEIVER FLASH TANK VENT

StearpHUgar

REFERENCES'

10 We SOLAR PILOT PLANT DAGGETT, CALIFORNIAAn fiPTMut. 6HA
FfiA AAr.ftMT/mMkKM em. CHECKED SYl/tiW date : 4-i-*> JOB Nt

C-21700PI3-6 fkt. FSiH MiO ££Z approved by: 1u OATE^I'le.
REVISIONS BY SCH OWS ISO. LS. SCHEDULE Nt VT-! ISHEETNt / OF 2 |



FUNCTIONAL REQUIREMENTS
ANAUST X WDATE ?- 74 -SO

PIPE SUPPORT DESIGN DATA
OCSNNED BY 7ff*C DKTl S-. f4-fo

MARK
N>

HOT
TEMP
PF)

0FE1WK»& 
(HOT) LOAD 

(LBS)

PIPE
O.D.
(IN.)

INS.
THK
(IN.)

HYDRO
LOAD
(KIPS.)

UOC
N*

OIS
cot

PLACEMENT*'
.D-^HOT MM.F J?ieUd.

DIST
IN)

®
BASIC

SUPPORT
type

PIPE SUPPORT 
SELECTION K.®

(LBSV
IN.)

ROO
SIZE
(IN.)

co$
LOAD
(LBS.)

ASSY
WT

[LBS)

STR.
DESIGN

LOAD
(KIPS)

REMARKS
X VERT.

Y
z VERT

(FT./ ac
FI6.Nt-
TYPE

9ZE TT
(IN)

H-vr-u-e 9fa6> 1823 10.75 5 8.9 -a •% - I/S// s a-ze* 18 - 450 / 2070, 3.8 BY spec. £8 See oerA/t
H-VT-lZ-t no 2.37S 3% ■ Z zoz % 2 - CSH s 8/H 9 - £ - - ■ 8

-z !Z7 ■Z 204 % /% M / - VSH F 98 2 - 13 108 - ■ 8
-3 3az .3 2fZ o •jiL - 8 P- ~ - ' - - - .5
-4 see s.d.l. .Z 2/3 o 0 - #+6D£ F - - - - - - -

-5 124 .2 2/7 O 0 •11. R F - - - - - - - .3
-fa If .2 220 O o -Z'4! - F - - - - - - -
-1 1 99 .i 2?5H ‘//fa o -z%. R s - - - '/Z - - .3
-8 27 f .4- 232 /& -iyz - VSH s 98 5 - 3/ ‘/z 240 - ■ 5 BYSfi£C.iiZ SiA4t/<T ALSO APf. OAA

ZE DCrMIL
ODATC /V* ZW

-V no .Z Z3SF o -z* - f? s ' - - - hz - - .Z BY SPEC. EZ SEE DETA/L
-10 nz .3 Z4Z o -/ ' R F - - - - - - - .3 ■ 1___________________
-u 88 .2 244 o - R s - - - - - - .8 T

see s.o.l. - 247 O o O - ANC - - - - - - - - LAr&F, <9K OTHERS CPtPE FABRICATOR)
-13 137 .2 249 o -Ik. R 5 - - - - - - .8 BY SPEC. EZ SEE DETA/L
-14 138 ■z 2S5N o - R S - - - - ‘/z - - - .2
-IS J 104 .2 242 4-0 VSH $ B-8</8 / - 8/ 94 30 .3 BY OTHERS C3CO

Musr also ACCOMoHAT* Ml on

-ffa 94 .2 246 -Jik. -% VSH s 6-248 / - 2/ fa 8/ 30 ■ 3 ZZ.VHf&Jxai/aMr* 'itZ M
-17 “ 188 .3 277 VSH s 88 3 - 70 >/z 183 30 .4 BY OTHERS CSCE)
-18 fafaO H44- fa.faZS J hfa 28fa -If*. boDH 3/,o VSH s 88 /o - 580 *4 //// 70 J-8 11 Z!9 ■1 .3 2*?A YaDH -H*.

__
VSH R 88 4- - 94 - 807 30 .4 \

___
ZJ

NOTES
0 MIN. VENT. DISTANCE FROM BOTTOM OF STEEL TO [ OF PIPE

OR BOTTOM OF LUGS CORRESPONDING TO MAX. 4° SWING ANGLE 
FROM VERTICAL.

0 VSN VARIABLE SPRING HANGER,CSH CONSTANT SOPPC.TT 
HANGER, R RIGID, HYD HYDRAULIC SNUBBER, ANC ANCHOR,
goe Guide.

0 N SPRING SCALE LBS./IN.(FOR VARIABLE SPRING HANGER).
TO STYLE: $ SINGLE ROO ASSY, T TRAPEZE ASS'Y.F FLOOR SUPPORT,
W 0 DUAL ROO ASS’Y.
0 OPERATIONAL (HOT) AND COLD LOADS INDICATED OO NOT INCLUDE 
w WEIGHT OF LOWER HANGER COMPONENTS.

ANALYSIS I D. CODE pipe material: PIPE HANGER SCHEDULE
RECEIVER FLASH TANK VENT

r-VT-l-A-4/B-Z Asm A33S P22 £/C£fir PT./45* ASTM A335 ft!
W-VF- f-A-5 A

/\ SRMrm-BogM’A

REFERENCES
P/3.6. A

10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIAA
A CHECKED BY. 4/M DATE: -t 1-&C. JOB NJ

C-21700A FOK Bid 5* CHrr APPROVED BY! IU, date: */'/«■>
Nt REVISIONS DATE BY SCH DWS ISO. LS SCHEDULE Nt VT-! ISHEETN* 2 OF 2 1



i EXIST,
’ W0X4O LEVEL 15 

LOCATION PLAN
ELEVATlQk) LQOKIM& EAST •f LOCATION Of STEEL ATTACHMENT 

LOCATION Of PITE ATTACHMENT

A 2* O'

VENDOR ENG. REV. REFERENCE DRAWINGS

xh v fe *3 c.S. ft. ('ex rM=QA ReWeo A/S fire / Vl r(7. xfe7iu C.S, ftESV
Pipe, fftvENGINEERING RECORDNOTES. o

pipe temperature: 44o F
STRUCTURAL DESIGN U>AO: Fx =0.11., Fy 1(0. SK
pipe size: 4.5" o.D- = o.l <. a^s ,/'*
PIPE INSULATION: 2'/t" ny: ■■V'K, 'Z # 
PIPE HATERIAL: ACrM GR.B

COMPONENT DESCRIPTION

<- / y/.-'
10 HWe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONSOATC

PROJECT N« C-21700 jLINE M -l11. Fv/-:'’.-H!-a|maRK N*WFVU-?-ANALYSIS 10. COPE |t/v'\ " '



LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

PLAN

VENDOR ENG. REV. REFERENCE DRAWINGS

ELECTRICAL

PIPE ALI6UIAEVIT GU1D& SIM-FIG. 2S6?

ENGINEERING RECORDNOTES
PIPE TEMPERATURE "c
STRUCTURAL DESIGN UOAO: Ay - - 3/C Ay - . i'X"

pipe size: ./ - 0 "t->' t/
PIPE INSULATION: ^ a
PIPE MATERIAL:^-iTA/ A/OU C'^O

COMPONENT DESCRIPTION
scale:
NONE 11165/8

10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONSDATE I (j,TT
ANALYSIS ID. COPE | T/W- FIa/- Q/- A - V/: PROJECT N* C-21700 |LWE |mAMR n«//-a>^-Z-2



LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

VENDOR ENG. REV. REFERENCE DRAWINGS

pipe AuamAEvrrsoiDE sim.fig, 2540

ENGINEERING RECORDNOTES ^
pipe temperature: 4AO F 
structural design load: f - ,2k -
PIPE 9X.f.4-5 "O-O- 
PIPE INSULATION: "
PIPE HATERIAL: A/0& • &

COMPONENT DESCRIPTION

IH65/8

10 HUe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
ANALYSIS ID. CODE | r/W- FW'^/-A'2/Z PROJECT N« C-21700 |LINE N« ■</-,'|Ch/-^-/</^|maRK N« pJ-FlA-Z'S



LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
jfr LOCATION OF PIPE ATTACHMENT

VENDOR ENG. REV. REFERENCE DRAWINGS

ELECTRICAL

PIPE ALiam/iEVIT GOIDE SIM-RG.
ENGINEERING RECORDNOTES

pipe temperature:
STRUCTURAL OLSKiH XOMi. fx~.4k- ,4-k
pipe size: 4-.5''£,,.E>-
PIPE INSULATION: £
PIPE HATERIAL:/\<^yTAi A/06> <>A-^

COMPONENT DESCRIPTIONDESIONEO
scale:
NONE 11165/8

10 HWe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONSPATE
T'/v-^’- Tit project n» c-21700 |lpie A/SA |mark h'J/-FIa/~2-4-ANALYSIS ID. CODE



LOCATION PLAN

4- LOCATION OF STEEL ATTACHMENT 
-jfr LOCATION OF FIFE ATTACHMENT

W8X/&

PLAN

VENDOR ENG. REV.

PIPE ALI6HI/IEVIT G01DE SIM-FIG.

ENGINEERING RECORDNOTES B
FIFE temperature:^44^ F
STRUCTURAL DESIGN UOAO-. /"v = /. 4k Fir.8k 
FIFE SIZE: 4-' lo"0- V'
PIPE INSULATION: 2^ ' ^ _
PIPE HATERIAL: C./A ^

COMPONENT DESCRIPTION REMARKS

11165/8
10 HWe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS

PROJECT N« C-21700 |lwe N» 4‘FM- Z-M8A |mark Nt FfrU/-2-SANALYSIS ID. CODE | 7~/lA/- ^MZ-QZ-A'- 2/2



t UKor A

TOS EL. 271-1'/i"

DO HOT HELD ACROSS WIDTH OF FLANGE

£< B,eC.G-"je-R TOuJE-U

-Jo

notes ,
pipe temperature: ~V 
stroctural design load: 'Z B V. 

pipe size: B -•"
PIPE INSULATION: 7i "
PIPE MATERIAL: i\C' \ ’ I ' ^ • 'o

ENGINEERING RECO«o
DESIGNED rny^/ OCCKED

DATE :i/27/Br> DATE i-zz-so 3/z-)/gn
REVIEWED -V fr</i APPROVED

DATE 3 >? o'/O DATE
PROJECT

DATE
ANALYSIS ID. CODE | T/l'.l /■ ' '"/?

ITEM REdD
STRUCT, WELDING LUG FIG.

COMPONENT DESCRIPTION REMARKS
scale:
NONE S t e a rnsjRoge r

11165/8

REVISIONS
PROJECT N* C-21700

10 MWe SOLAR PILOT PUNT DAGGETT. CALIFORNIA 

|line n» .V'-rvLi-y-MhA [mark N«H-FlO-2.-S~



i n
• ii
i Hi ni__ii

Eyist.

PLAN

. B
tL. z<cd-lsAi~" TBqM

A-A

-I’-

(^TouJEE

JL

'O'i2 < ^ 
X CT

(COLD StTT)
LEVEL ID /
LOCATION PLAN ^ 1TOuJEP'

+ LOCATION OF STEEL ATTACHMENT 
H(fr LOCATION OF PIPE ATTACHMENT

av -- \ Vu." r-v\.

VENDOR ENG. REV. REFERENCE ORAWMGS

STRUCTURAL
ELECTRICAL

PlS-4
SS?.-4

ENGINEERING RECORD
aESICNED OCOKED f/Y-.y

DATE DATE
NCVICWCD i) AP^ROVCD

oat DATE
fROJCCT B&R il'v iK V.

OATE *,-11-fra ^.lr,
ANALYSIS 10. CODE | T A - r/S

A.

ripe ALi6Nt/iEyrr<SoiDE sim.fig. 2S(p
notes:
pipe temperature: 44 o 
structural design umo: 
pipe size: " o.u
PIPE INSULATION: ?Vi" 
PIPE MATERIAL:

■|. ■ l.l W. . fL.

i \ \\ofc 6v.. V.,

ITEN RECfc) COMPONENT DESCRIPTION
scale:
NONE Stearns-Roger

REMARKS

11165/8

REVISIONS 10 MUe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

PROJECT M C-21700 |LME N» 4- 'v; '|maRK N« y\-y^-y .7



N>

PLAN A-A

motes:
pipe temperature: 44o°v-
structural design uoad: F,,* F^o.^k.
pipe size: <4.5" o.Xj.
PIPE 1NSUIATI0M: 2,/z.‘'

/\STI1 MOCo &R.BPIPE MATERIAL:

VENDOR ENG. REV. REFERENCE DRAWINGS

STRUCTURAL
ELECTRICAL

Pi^-4
4 ^-2.-4-

ENGINEERING RECORD
DESIGNED vji/’.y OCCKED r, ‘

DATE 4/y / /Rr> DATE
REVIEWED W't' •/ ■ APPAOVEE

DATE • • DATE
PROJECT RDR 1 I P. V.

DATE <z>-ri-xA ■. IT '.Kft______
ANALYSIS ID. CODE | TVv/ - PW- £?l -A'” .‘/Z

REVISIONS

ITEM RE*
scale:
NONE

PIPE ALIGNMENT guide SIM.FIG.

COMPONENT DESCRIPTION

S t e a rns-Roge r
REMARKS

11165/8

10 MUe SOLAR PILOT PLANT DAGGETT, CALIFORNIA

PROJECT N» C-Z1700 {LWE N» 4“. - MPA I MARK N« - ft



"tj
CO EL. 23&'- /O Vifc"

Exist. wi0x22^

PLAN

©

A-A

-I
^ ^.To*aIER-^i

ty\ST.
W\Ox22

1
\s

L |"CCoLD CET^

LEVEL & fl ^
LOCATION PLAN C^ToourV,

•f LOCATION OF STEEL ATTACHMENT 
jt LOCATION OF PIPE ATTACHMENT

- 2-'/4" PM.

E, - I.OV:- M<

NOTES.
pipe temperature: 4^o r;,c' 
STRUCTURAL DESIGN UkAO'.
pipe size: 4. r" i ■.
PIPE INSULATION: 2 'At"
PIPE MATERIAL: ;':r'0 A,r-. i;

VENDOR ENG. REV. REFERENCE DRAWINGS

STRUCTURAL
ELECTRICAL

Pi?.-4
S3U- 4

ENGINEERING RECORD
XSIOMCO -ft ' ' OCCKED

DATE DATE * i
AC VIC WED ap^hovcd

DATE + •■ - - ' DATE
fAOJCCT PDf? X' vf'

DATE A-tl-VO I-. \y . vo_____
ANALYSIS ID. CODE | T/pI - F W-O I - A'

REVISIONS

ITEM REdD
scale:
NONE

PIPE ALIGNMENT GUIDE SIM.FIG. 25k

COMPONENT DESCRIPTION

SI e a rns ;R oge r
REMARKS

IT165/B

10 MWe SOLAR PHOT PLANT DAGGETT. CALIFORNIA

PROJECT N» C-21700 IlWE N« 4"-FuJ-MPflMARK N« H- F'M-? -4



A
4- LOCATION OF STEEL ATTACHMENT

location of pipe attachment

AY- fcrJ'DH

NOTES
pipe temperature: -'l-Vo ° V7
STRUCTURAL DESIGN UGAO: F I, 5tC
pipe size: 4.5"0-0, 1
PIPE INSULATION: Z'/l"
PIPE MATERIAL: A£rm A|0^ ^ ^

VENDOR ENG. REV. REFERENCE DRAWINGS

STRUCTURAL
ELECTRICAL

PIV4
S3E-4-

ENGINEERING RECORD
KSfQNCD OCCKED

DATE nn. ? /«."> DATE • : vr/<r/>
AE VIEWED APPAOVfD

DATE - ■ DATE
PAOJCCT RDF? K- Y'DATE fn-n-Kr>
ANALYSIS ID. CODE | "T/liJ - F \>i-n \ -A-?./?

REVISIONS

ITEM RECft)
scale:
NONE

PIPE ALI6NI/>ETIT GO'DE SIM-FIO. 254o

COMPONENT DESCRIPTION

SI e a rns-Roge r
REMARKS

MI65/8

10 MUe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

PROJECT N« C-21700 |LWE N» 4"-F^-'2-MPA |maRK N« M-FUM-lO

|



. 77 3 v '.c DO NOT HELD ACROSS WIDTH OF FIANCE

---o
LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
^ LOCATION OF PIPE ATTACHMENT

a*- '
OPERATIONAL (EOT) ADD COLD LOAD! 
INDICATED DO EOT INCLUDE (EIGET 

OF DONEE IANCER CONPONENTS
SPRING DATA

FIONA TYPE

v|_ EL COLO LAAO N.A.

T T. CONST. SUPPORT
VENDOR ENG. REV. 'O."M flit. nSfAt/ /g/».REFERENCE DRAININGS

V1-. 1 FIFE CLAMP FIG, 295ELEV. LOOKING kiowm
'!■, '■ DIA, R, H. TOP, W, E. ROD FIC. 271

DIA. R. H. THD. ROD FIC 140
Vr“ DIA. R. H. HEX NUT

DIA. STRUCT. WELDING LUC SHORT FitENGINEERING RECORDNOTES
pipe temperature: 4--'' "i 
structural design load. ■ , : 
PIPE SIZE: 4.E." r-.O.
PIPE INSULATION: / •/.. '
PIPE MATERIAL: 7 • ;i i l f r ,

COMPONENT DESCRIPTIONOCCKED
scale:

11165/8NONE

PROJECT 10 MUe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONS
PROJECT N« C-21700 |UNE N« 4-'-FW-?.-HPA |MARM N« H-FW-2-11
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DO NOT HELD ACROSS WIDTH OF FLANGE

EX IS'l. vOSylS" 

TOS EL. 224-S^'

LEVEL 7
LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
LOCATION OF RIFE ATTACHMENT

a*- -
A*- -3VOFDUTIOEAL (ROT) AID COLD LOADS

INDICATED DO IOT IICLUDI Til GET
OF LO«R KAIGER CONPOIDTS VOL. Pfcr- |

SPRING DATA
FI6.N*

VI.P. EL. SlC-S'/tCc" COLD LOAD

VENT. TRAVEL C.TO N.

T T. CONST. SUFFONT

fa" DIA. F. S. CLEVIS W/PIN FIG. 299VENDOR ENG. REV. REFERENCE DRAWINGS
Vl" PIPE CLAMP FIG. 295

ELEV. LOOKING UOPUl DIA. R. H. THD. W. E. ROD FIG. 278
ELECTRICAL SPRING SEE DATA

VL" DIA. R. H. HEX NUT
" DIA. STRUCT. WELDING LUC SHORT FICENGINEERING RECORDNOTES

pipe temperature: A
STRUCTURAL DESIGN LOAD: > L '

pipe size: .L.
PIPE INSULATION: . .
PIPE MATERIAL: /\ ,n \ MfV, ; L, .

COMPONENT DESCRIPTION REMARKSDESIGNED
scale:
NONE 11165/8

OATE
10 MUe SOLAR PILOT PLANT DAGGETT, CALIFORNIA

REVISIONSOATE

Project n«c-217qo [line n« |i,;.'■ pi>\ [mark n«H- FW-z- IZi /VI- i .ANALYSIS ID. CODE
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DO DOT HELD iCMM WIDTH OT VUHGI

ekist. -------

TOS EL. 2a4'-57/8.,‘

LEVEL 7
LOCATION FLAM

-f LOCATION Of STEEL ATTACHMENT

4* LOCATION OF PtFC ATTACHMENT

OnUTIOHAL (HOT) AID COLD UUM
micATD do nr ikubs ixioit

VOL. P^-|of um unn coiFonm

WP EL. 2'5‘- Z 221 •

COLO
VEIT. TIUNEL C TO H. r 1 ^
T T CONST DUPPONT

DIA. WELDLESS EYEMUT FIC. 290VENDOR ENG. REV.ELEV LOOKING EfrfeT y,« PIPE CLAMP FIG. 295
DIA. R. H. THD. ROD FIC. 140

A Ref nee /res-t / 4 gpep !%. 0"t. o*/
SPRING

WwA. PIN W/COTTER PIN FIC. 291
yl hDIA. STRUCT. WELDING LUG FIC. 55ENGINEERING RECORD

REMARKSCOMPONENT DESCRIPTION

structural oesiqn load: o.^k. 

pmc size: ^ " o-t>,
PIPE INSULATION: -2 7a"
PIPE MATERIAL: M PvvOlb 6R. B.

11165/8

10 MMe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
REVISIONS

PROJECT N* C-21700 |LHE N» 4"-F\0-?-H\ iMARK N« H FyM-g- IBANALYSIS ID. COPE | T ■ Q|..



DO HOT HELD ACROSS WIDTH OF FLANGE

TOS EL. '2.24'-5/8

EL. 225,-SV|__

LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

a x- -7-r 
A x- -Vh.-OPERATIONAL (EOT) AID COLD LOADS 

INDICATED DO NOT INCLUDE FRIGHT 
OF LOVER HANGER CONPONENTS

SPRING DATA
TYPE

COLD LOAD

T T. CONST. SUPPORT

VENDOR ENG. REV. DIA, F. S. CLEVIS H/PIN FIG. 299REFERENCE DRAWINGS
ELEV. LOOKING UOKn\ DIA. WELDING LUG C- 7-," H. S. 53

'j.')^"DIA. R. H. THD. BOD FIC. 140
ELECTRICAL SPRING

T.< DIA. R. H. THD. ROD FIG. 140
•fo" DIA. R. H. HEX NUT
n/fi» DIA. STRUCT. WELDING LUG FIG. 55ENGINEERING RECORDNOTES

pipe temperature: ^A-o'F
STRUCTURAL DESIGN LOAD.

pipe size: 4.

PIPE INSULATION: Z'/z"
PIPE MATERIAL:

COMPONENT DESCRIPTION REMARKSOCCKEDDESIGNED
iZ'j-in s/z-ileo 3 scale:

NONE 11165/8
3 - y- .t/2 DATE

10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONS
N ■' 1 LNE N» 4"-FlA/-'2.-MPft [mark N«H~ PW• -14ANALYSIS ID. COPE | T/W - F W - OI - A -/? PROJECT N* C-21700

k



LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
-jfr LOCATION OF PIPE ATTACHMENT

VENDOR ENG. REV. REFERENCE DRAWINGS

PIPE ALIGNMENT GOIDE SIM.FIG. 2E»4p

ENGINEERING RECORDNOTES 0
pipe temperature: r
structural design udao: f-'y^'dSk /~y.-3k)k
PIPE SIZE.
PIPE INSULATION: 2 ^ „
PIPE MATERIALS^.■> Aik '.'

COMPONENT DESCRIPTION

10 MUe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONS
|une h*4-"/c~ia/-2-MfA 1 mark h* H-AiA/- 2-/5ANALYSIS ID. COPE | T/W-.{ V/ . ^ /-A ~ Z/Z Project n< c-21700



s

VENDOR ENG. REV. REFERENCE WUWflWOS
~P9tZ~PIPMO

ITRUCTURAL
tLCCTIIlCAL

S3t~3

Xo

iTwe*.

-f LOCATION OF STEEL ATTACHMENT 
-jt LOCATION OF FIFE ATTACHMENT

AY= \¥llp Dti

VOL . f6>0-/

PlPB ALI6NWEVJT GUIDE SIM-FIG. 25k
notes:
PIPE TEMPERATURE: 44 O / 
structural oesksn load: ry - £
pipe tnx..4-5 O-O- 
PIPE INSULATION:^/';.'" « a
PIPE MATERIAL: A-!OCo ^

ENGINEERING RECORD

‘.Sk
DESIGNED^ AH At OCCKED V V

OATE 1 S- OATE • y ',1 >
/V, ,< APPROVED

OfffC K ' r; DATE
I HIOJCCT FfrP
1 OATE rf-. '/y-A-zS /:. i V;
ANALYSIS ID. COPE [ t/W -FH/ '/-.>/g>

ITEM REdD COMPONENT DESCRIPTION
SCALE-.
NONE

Stearns-Roger
REMARKS

MHS/B

REVISIONS 10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

PROJECT N« C-21700 [UNC H»4"FhV- Z-fif&A I MARK N» H'FW- Z'/b

)



4
LOCATION PLAN

•f LOCATION OF STEEL ATTACHMENT 
jjl LOCATION OF PIPE ATTACHMENT

AY= / y,C VN

PLAN

VENDOR ENG. REV. REFERENCE ORAWMGS

PIPE ALI6HIAE.VIT GOID£ SIM-FIG. Z%U>
ENGINEERING RECORD

COMPONENT DESCRIPTION

structural design load: fy-?. Zk rz-2M 
pipe size: 4-o'' •
PIPE INSULATION: 2 /Z a
PIPE MATERIAL:6*, &

SI e a rns-R oge r
X! #;,.t 11165/8

10 MUe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS

|LME Nt^^-Z-^^lMARK H*J/-fW-2-/7ANALYSIS ID. COPE | T/vJ'F'Al 3!- A ~ 2/2 PROJECT N» C-21700



LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

VENDOR ENG. REV. REFERENCE DRAININGS

P/PE <ALI6NMEK)T <al)(D£ SIM-FIG. ZLU>
ENGINEERING RECORDNOTES. 0

pipe temperature: 4-40 ^
STRUCTURAL DESIGN UBAOIA-'/^A rg.-23 k 
PIPE Ulf.4-4" O.D- 
PIPE INSULATION: ^ /4/'
PIPE MATERIAL:^ ^

COMPONENT DESCRIPTION REMARKS
scale:
NONE

10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
[lme [mark Ni/V-p-^/-2-/^1analysis id. code | t/W-FW-o/-A--£fz PROJECT N« C-21700
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DO MOT WILD ACROSS WIDTH OF FLANGE

LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

Ax- -V'

Az-
VOL. P<£,<9-/

araUTIOML (HOT) in) COLD LOADS 
ISDICATKD DO HOT INCMITS RIGHT 

OF LORD KAHG2H COMPOHBITS

SPRING DATA

VENDOR ENG. REV. REFERENCE DRAWINGS
" DIA. F. S. CLEVIS W/PIN FIG. 299ELEV. LOOKING SOUTH

332-3 -%T*DIA. WELDING LUC C-TI^’h. S. 53
P/PE ROTATED 30' ^"DIA. R. H. THD. HOD FIG. 140

jfo" DU. R. H. HEX HUT
SPRING

4^?*'DIA- STRUCT. WELDING LUG FIG. 55ENGINEERING RECORDNOTES.
COMPONENT DESCRIPTION REMARKS

scale:
NONE

structural design load: jjk
11165/8

PIPE INSULATION: 2 >/e»
PIPE MATERIAL: AST'M /)/06 &K. &

10 MUe SOLAR PILOT PLANT DAGGETT. CALIFORNIA
REVISIONS

ANALYSIS ID. CODE 17/W -FW- ( f -A - -/" PROJECT M C-21700 |LWE N« MSA I mark H* H-FA/- Z-ft



NOTES
pipe temperature: 440V 
structural design load: , 7 k 
pipe she: 4. 5" / „
Pipe imsolatwm: 24thk:.
Pipe matv. A;'tM A/ob ^ &

ENGINEERING RECO RD
DC9IGNC0 AUM OCCKED MU' FOA

CMTC 3 -4 A ■ • OATE 3/77/fn
ftCVlC^fD x&'A APPROVEO jC'K ->/('

OATE ^ i-YP OATE lis/Sn
PROJECT

DATE
ANALYSIS ID. CODE | £.£g AEOVE 1 fill

ITEM RECto

Gtijyjurr /t. datraet? rY> % X 8 'xS
^‘'pipe scu u*o 6 R B (g/Mj.:)

COMPONENT description REMARKS
scale:

HOHt 
i

Slearns-RoPer U166/B

REVISIONS 10 HUe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

PROJECT N» C-21700 |UNE 2-MBA |mark N« M-/V- 2-2O
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B.O.P. EL.

LOCATION Pt AM

+ LOCATION Of STEEL ATTACHMENT
LOCATION OF PIPE ATTACHMENT

E)UST. IlMOxiT

ELEVAT10U LOOKlUG WEST 5ECTIOKJ A-A m. P6E>-/

DO NOT WELD ACROSS WIDTH OF FLANGE

VENDOR ENG. REV. REFERENCE DRAWINGS

fie visa* £./*•
e vise* u/ci-o sy'v&QfS

ENGINEERING RECORDNOTES
pipe temperature: 44o°F 
structural design load: 2. .s' 

pipe size: -1
PIPE INSULATION: Tl'il"
PIPE HATERIAL: ,n/. g,

scale:
NONEiCPaovK

OATE
10 Mo SOLAR PILOT PLANT DAGGETT. CALIFORNIA

REVISIONS

PROJECT N« c-moo [LINE N» I" T M- •' I ■' |MAHN N* H'FVJ-2-2|ANALYSIS IP. COPE | T/~
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DO NOT WELD ACROSS WIDTH OF FLANGE

L </2" 

T.O.S. EL
aitj, 3*, il'-oizz

a^VMIQU L00KU4G EAST

LQCATIQM PLAN

•f LOCATION OF STEEL ATTACHMENT
LOCATION OF FIFE ATTACHMENT

Az- o

VENDOR ENG. REV. REFERENCE ORNMNOS

V?11 v 3% C^t r^K.NELECTRICAL

VL'x io,Vl4“ f’.c,. ft. r&v FtfO
y?11 v a"* c-c.. It fev fato

Pipg (v.yENGINEERING RECORDnotes:
COMPONENT DESCRIPTION REMARKSDESIGNED

STRUCTURAL OESION IOAOI F./z l.'Z.K,

FIFE SIZE: 4-.5“O.D. F - 
PIPE INSULATION: Z'/t," Myz'0.3'K,Hz-3.3'K 
PIPE MATERIAL: AST M A'Ct <? U.H

11165/8

10 HUe SOLAR PILOT PLANT DAGGETT, CALIFORNIAPROJECT
REVISIONS

ANALYSIS ID. CODE |TAv-FW-1 - A-?/2 . X-FW-1-A-k PROJECT N« C-21700 |UNE N» 4"-FW--Z-MP,l|MARK NtH' FVJ-2-2Z



00

ao.p. el,

T.O.S LOCATION PLAN

-f LOCATION Of STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

AX *= -'/il.''
A2 = " 74"

ELEVATIOU LOOKING WEST 5ECTIOKJ A-A

DO NOT WELD ACROSS WIDTH OF FLANGE

VttlOOK EMC. REV. REFERENCE OR Ml INGS

REMARKS
SAODEi*.. f'n IZ.

COMPONENT DESCRIPTION
ENGINEERING RECORDNOTES „

pipe temperature: 44 o f
STRUCTURAL DESIGN LOAD'. I,(^ I a
pipe size: r >.l-.
PlI’E INSULATIOM: ' • ■
PIPE HAURIAL:

scale:
NONE

3-£3~-<j0 wi-xn
11165/8

10 Me SOLAR PILOT PLANT DAGGETT. CALIFORNIA
DATE

ANALYSIS 10. CODE XT/UJ 'fW <'■* s*-y/'3 PROJECT M C-21700 [LINE N»4"-FW-2 IAeA|MARK N«H-PA/-2-23



DO HOT HELD ACROSS WIDTH OF FLANGE

E X i ST. v\J i ox \1

+ LOCATION OF STEEL ATTACHMENT
4|t LOCATION OF FIFE ATTACHMENT

OPERATIOIAL (IOT) AD COLD LOADS
IIDICATID DO SOT IICLUDI IIIGIT

SPRING DATA

VtHT. TMHCL C.TO H.

VENDOR ENG. REV. DIA. F. S. CLEVIS W/PIN FIG. 299REFERENCE ORMVMO*
ELEV. LOOKING SOUTH 4-" DIA. WELDING LUG C-7£fi. S. 53 g

44-1' DIA. R. H. HEX NUT
SPRING

^4" DIA. PIN W/COTTER PIN FIG. 291
44-" DIA- STRUCT. WELDING LUG FIG. 55ENGINEERING RECORDNOTES.

pipe temperature: 4-400f
STRUCTURAL DESIGN LOAOI U3k 
FIFE size: 4-■•5 0.0.

PIPE INSULATION: £/•?"
PIPE MATERIAL:/^ A/ A/0&> <5#B

COMPONENT DESCRIPTIONMLM
scale:

11165/8

10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
PROJECT N» C-21700 Tlwe 2-M3A |mark n« H fW-2-24\T/u> - r IV - a- j - '/SzANALYSIS ID. CODE
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DO NOT HELD ACROSS WIDTH OF FLANGE

TOS EL. 120 '-O

2 - £4 X- 5-4- r £i - W )

LOCATIOW PLAN

-f LOCATION OF STEEL ATTACHMENT 
4|fr LOCATION OF PIPE ATTACHMENT

Ax- -%>"
Az-

VOL. Fbo-I

VENDOR ENG. REV.

ELEV. LOOKING EAST 2/8" DIA. F. S. CLEVIS H/PIN FIC. 299
4-" DIA. HELPING LUG C-7ifrH.S. 53 ftPIPE. KOTATEJD ^50

S 33-/

5/&‘ PtA W/^gHER Pl^TE FI6 (bO

5/g'QU.. R. H. HEX NUT
ENGINEERING RECORDnotes:

COMPONENT DESCRIPTION
STRUCTURAL DESIGN LOAOI /, ?
pipe size: 4-. 5 "0.0.

PIPE INSULATION: 2'/''"
PIPE MATERIAL: AZTM /l/bi) &K3

11165/e
3.-/7-$Q

10 IWe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONS
analysis ig code \ ) - rw -r'1-/! --773 PROJECT N» C-21700 Ilwe h*4''FI//-Z-A10A [mark hh&W-Z-ZS



B.o.P. EL,

TO.S LOCATIOW PLAN

+ LOCATION OF STEEL ATTACHMENT 
Tjfr LOCATION Of PIPE ATTACHMENT

AX - - 
A2 = "

EXISTS
DO NOT WELD ACROSS WIDTH OF FLANGE

E LEVA! I OKI LOOKlUG NORTH 5ECTIOM A-A

VENDOR ENG. REV. REFERENCE DRAWINGS

"P//VE £>&*.£ C/Z. (wbENGINEERING RECORDNOTES
pipe temperature: 440°f
STRUCTURAL DESIGN LOAD: . A? 
PIPE SIZE . <3
PIPE IHSULATIOH: 2.% ‘ rsnCK 
PIPE MAIIKIAL: ASKn St/ei,

COMPONENT DESCRIPTION
scale:
NONE

10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONS
/ Afry 02. -A- -4 S3 PROJECT N» C 2170Q |line H'tiftQ'Z-ZC,ANALYSIS ID. CODE



'3
.1

-5
1

CO

DO NOT VELD ACROSS WIDTH OP FLANGE

ELEV. LOOKING SOUTH

NOTES
pipe temperature: 44-0°F
STRUCTURAL DESIGN UDAO. . ~7K 
PIPE SUE 4,S"O.D.
PIPE INSULATION: Z'/V
PIPE MATERIAL: ASTM >\\OG GK.B

VENDOR ENG. REV, REFERENCE DRAWINGS
PIPING

STRUCTURAL
ELECTRICAL

pq-io

ENGINEERING RECO«D
DESIGNED OCCMEO IrttE h\/H

DATS n p-z/zo OATE f.-zs-no
REVIEWED APPROVES jgww

DATE f‘? OATE 3 27-flP
PROJECT

OATE
ANALYSIS ID. CODE | T/US S'U/ iM

REV

REVISIONS

LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
T|fr L'" "ATION OF PIPE ATTACHMENT

A x- -Vg1'
A z- - ^4."

VOL. PC.0-1

ITEM REflk)
scale:
NONE

DIA. F. S. CLEVIS W/PIN FIC. 299 
>/?■■ DIA. ADJUSTABLE CLEVIS FIC. 2l70

'll" DIA. R. H. _™d._rod n.G._lA0____
y?« DIA. F. S. TURNBUCKLE FIG. 230
'/t." OTA. R. H. -L. H. HID. ROD FIC._2S3
't-L" DIA. R. H.
'/7 11 DIA. STRUCT. MELDING LUC SHORT FI

COMPONENT DESCRIPTION

Stearns-Roger

?/<Sr2?0

REMARKS

11165/8

10 MUe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

PROJECT M C-21700 |UNE N» 4''- FvU-2-MB<\ |MARK N«H-T=vJ-^-ZT



* ~l/&.O.P. EL,

T.O.S LOCATION Pt AN

115-0 -f LOCATION OF STEEL ATTACHMENT 
jfr LOCATION OF FIFE ATTACHMENT

A x » -DO NOT WELD ACROSS WIDTH OF FLANGE
ELE.VATtOU LOOKING EAST 5ECTIOM A-A

VENDOR CNG. REV. REFERENCE DRAWINGS

ENGINEERING RECORDNOTES
ripe temperature: 44o°F 
structural design udao: o . -1 k_

COMPONENT DESCRIPTION
scale:
NONE

"P. Sj-gd 1-21-tO
11165/8? - ,7 -ASH

PIPE IHSULAEION: 2-71"
PIPE HATERIAL: AsTH Avofc 6R 6

PROJECT 10 Me SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
ANALYSIS 10. CODE | ~T / y.v \ - j-4 V : O PROJECT N« C-2WOO |UNE N» -4>LFLU-Z.-He/jMARK N«H F,LU Z~Z&



LOCATIOW PLAN

+ LOCATION OF STEEL ATTACHMENT 
H|fr '‘.ATION OF PIPE ATTACHMENT

1____ 'ky DIA. F. S. CLEVIS W/PIN FIG^_299 ________
i~ 4ry Fife clkhp. rco. '
1 ft'l DIA. E. H. THD. HOD FIC. I AO_____________

VENDOR ENG. REV.ELEV. LOOKING EAS\ REFERENCE DRAININGS

k" DIA. R. H. -L. H. THD. BOD FIG. 2 >3_____
Vi,11 DIA. 8. H. HEX NUT__________ __ ___
t/i" DIA. STRUCT. WELDING LUG SHORT FI f. "S5ENGINEERING RECORDNOTES

structural design load: /. /k 

pipe size: 4. S'" o.D.

PIPE INSULATION: ^y^."
PIPE MATERIAL: L,

11165/8
10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

REVISIONS

ANALYSIS ID. COPE | T/tO -FUJ -<S>£ 'S? - 7/ 3 PROJECT N» C-21700 [LWE N» |MARK N«H-RaVZ- Z<\



DO NOT WELD ACROSS WIDTH OF FLANGE

E*lcjr. v,110*22

LOCATIOW PLAN

4- LOCATION OF STEEL ATTACHMENT 
Ln'NATION OF FIFE ATTACHMENT

A X- -
Az- -

Yl" DIA. F. S. CLEVIS W/PIN FIC. 299VENDOR ENG. REV.ELEV. LOOKING SOUTH
PlPF. CLAMH Fife. 2^^

Vl" DIA. R. H. THD. ROD FIG. 140
'/l* DIA. F. S. TURNBUCKLE FIG. 230
l/i<4 DU. R. H. -L. H. THD. ROD FIG. 213
‘/l" DU. R. H. HEX NUT

f:~55—'/)„ DIA. STRUCT. WELDING LUG SHORT FIENGINEERING RECORDNOTES
PIPE TEMPERATURE: 440°F 
STRUCTURAL DESIGN U3A0. , V'/C

DESIGNED

11165/8
l 10 HUe SOLAR PILOT PLANT DAGGETT. CALIFORNIAPIPE INSULATION: Z-Yi"

PIPE HATERIAL: A;;'II Av C, -K l' REVISIONS
PROJECT N» c-21700 |LWE M 4". FW-2 - I IP.* InAHK N«H-FvU-2.-30ANALYSIS ID. COPE | T/U^ C'* 4 V/S
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2L« IWSULAXlOVi

•010X32mxtsTS

O
LOCATION PLAN

EWbT LOIO DO NOT WELD ACROSS WIDTH OF FLANGE
ELEVAT\OU LOOKING NOR T/j 5ECTIOM A-A

-f LOCATION OF STEEL ATTACHMENT
h|l location of pipe attachment

A X = -/#*'
A2 =

VOL. P 60-1

VENDOR ENG. REV. REFERENCE DRAWINGS REV
E PIPING Pl-SO
0 STRUCTURAL 533-3
C electrical

B
A

6_
5
4_

h
2

NOTES
pipe temperature: 44#'S' 
structural design load: - 7/< 
pipe size: p.87£*0 .£>.
PIPE INSULATION: 2. '
PIPE MATERIAL: st/a* 3

ENGINEERING RECORD
DESIGNED

DATE
TrTTT CHECKED FUP
J/Jiy7r CUTE 30 T-Z7-PO

REVIEWED U9s«*t approved vr/oif
CUTE 3 //- fo DATE 3 27-20

PROJECT
DATE

ANALYSIS ID. COPE \ T/iU-/rA'-G2 s! '//3

&

ITEV REGD
2Xl" Ptre yitsoe /va^/2. <L*t> S Wyjr

COMPONENT DESCRIPTION REMARKS
scale:
NONE Stea rns-Roge r

II165/8
* SiknEfi
REVISIONS TO HUe SOLAR PILOT PLANT OACCETT. CALIFORNIA

PROJECT N« C-21700 [LINE N« ^V-r»/-^-//anlMARK Nt H /wit/-/-/
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DO NOT WELD ACROSS WIDTH OF FLANGE

exist, wioxia

TOS EL. I2o'-0"

EL. 11S'-5’/,4,"

ELEV. LOOKING WORTH

4

NOTES
pipe temperature: <44-0°F
STRUCTURAL DESIGN LOAD. 0.3 (<■ VPS
pipe size: 2.SIS'" 0,t>.
PIPE INSULATION:
PIPE MATERIAL: ASTM IK\OG GP- &

VENDOR ENG. REV REFERENCE DRAWINGS
PIPING

STRUCTURAL
ELECTRICAL

33 3-1

ENGINEERING RECO RD
DESIGNED CHECKED HZ® r\)F

GATE Z/Z//&0 DATE
REVIEWED JIV/'M APPROVES VfFM

DATE to DATE \ 2 y-so
PROJECT

DATE
analysis id. code \-[/U/-Fit/- 02-A ~ V//Z

REV

I tSie&eo
revisions

5-
\9v i
oo

7'-a*

, (EXIST.

/P.S.'tO

-40

LOCATION PLAN

4- LOCATION OF STEEL ATTACHMENT 
L''~.ATION OF PIPE ATTACHMENT

A X- - «'V
- 'S/*/lu“

VOL. P bO-{

ITEM RECK)

DIA. F. S. CLEVIS W/PIN FIG. 233 
2.'/;" DIA. ADJUSTABLE CLEVIS FIG.

DIA. R. H. THD. ROD FIG. IAO
Vz11 DIA. F. S. TURNBUCKLE FIG. 230
VzM DU. R. H. -L. H. THD. _ROD FIC^_2
'tz"__DIA. R, H. HEX NUT _ __

DIA. STRUCT. WELDING" LUG SHORT
COMPONENT DESCRIPTION

scale:
NONE Stearns-Roger

Fir is-
REMARKS

11165/8
10 MUe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

PROJECT N« C-21700 |LINE N»gfe’-FW-q-MPAl»«ANN NtH-FW-4-2.



;

* n/B.o.P. EL.

T.O.S LOCATION Pt AN

-f LOCATION Of STEEL ATTACHMENT 
jfr LOCATION Of PIPE ATTACHMENT

Ax - 
A2 =^//ST U>,° ^ DO NOT WELD ACROSS WIDTH OF FLANGE

ELEVATIOU LOOKlUG KJORTW 5ECTIOKJ K-t\

VENDOR ENG. REV. REFERENCE DRAWINGS

ENGINEERING RECORDNOTES
pipe temperature: 44^ ^ 
structural design ioao: . 2. K 
pipe size: 2-S~rs-~0"P- 
PII'E INSULATION:
PIPE MATERIAL: */oc. £,«.£

COMPONENT DESCRIPTION
scale:
NONE

2/?! 2.TO

1)165/8
DATE

10 MUe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONSDATE
PROJECT N« C-21700 |LINE H*W9-MBA ImaRK N«H-/>-f^3'S */ VS 3-ANALYSIS 10. CODE



£

DO NOT WELD ACROSS WIDTH OF FLANGE

ELEV. LOOKING klOKTW

NOTES _
pipe temperature: 44o°t~ 
structural design load: O- A- K 
pipe size: 2.B1S'‘o.D,
PIPE INSULATION:
PIPE MATERIAL: ASTH /MOfc . ii

VENDOR ENG. REV. REFERENCE DRAWINGS
PIPMG

STRUCTURAL
ELECTRICAL

P1-IO
JL*3z.L

ENGINEERING RECO|RD
DESIGNED '-MX.7 CtCCKED

DATE 2 /?.//<*” DATE
REVIEWED APPROVED yir-'/n

DATE •: /O - »?T DATE
PROJECT

DATE
ANALYSIS 10. CODE | ~\/uJ-FUf-C2

REVISIONS

LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENT 
jfr L''"ATION OF PIPE ATTACHMENT

Ax- -iV 
A z-

vol. p&a-i

ITEM REdb
scale:
NONE

IVi".
9Vr.n

DIA. F. S. CLEVIS W/PIN FIG. 299 
DIA. ADJUSTABLE CLEVIS FIG. ^QO

'h" DIA, R. H. THD. ROD FIG. 140
y?" DIA. F. S. TURNBUCKLE FIG. 230
'/tJ DIA- F. H. -L. H. THD. ROD FIC^_2 53 
'll" DU. R. H. HEX NUT________

DIA. STRUCT. WELDING LUG SHORT FI
COMPONENT DESCRIPTION

Stearns ;.R oge r

a. 55
REMARKS

11165/8

10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA

PROJECT N« C-21700 [LINE N« zy2-"-LlV-q- HI<a|mARK N«H- -4.



£

-4- LOCATION or STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

Ax- ' 2S/W‘
Az- -"/it*"

VOL. P C0-I

notes: 0
pipe temperature: 44-d F
STRUCTURAL DESIGN UOAO: r' r\ f '
pipe size: 2.g>7s'" 0.0.
PIPE INSULATION: 2."
PIPE MATERIAL: AST IA A IO(o 6R.b

VENDOR ENG. REV.

REFERENCE DRAWINGS

STRUCTURAL
ELECTRICAL

pq-in
5~3?- j

ENGINEERING RECO«o
DESIGNED CtCCKED PVU

DATE ?/?j/an DATE z-xr-Ho a?lto
RCVteWED APPROVCO

om i-to-Zb DATE ■i-2-i-XO
pfiojccr

OATS
ANALYSIS ID. CODE | T/UJ-FtO-CZ

REVISIONS

ITEM RECR>
scale:
NONE

yz" DIA. F. S. CLEVIS M/PIN FIG. 299 ^
A* . OTA• WELDING.LUG.C-?^.S,'. 53 (PY WglA.") 

DIA. R. H. THD. ROD FIG. 1A0
/Z" DIA. F. S. TURNBUCKLE FIG. 230 
72,“ DIA. R. H. - L. H. THD. ROD FIG 
J/z" DIA. R. H. HEX NUT 
Vz" DIA. STRUCT. WELDING LUG SHORT FI

’ COMPONENT DESCRIPTION
:. 55

Slearns-Roger
i.!ji’,LHi i

11165/8

10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

PROJECT N» C-21700 |UNE N» g/z'-FW-^-MnAlMARK NtH-FW-4->"
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DO HOT HELD ACROSS WIDTH OF FLANGEEXl^T. WlOSlZ

TOS EL. le.o'-O'

LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
LOCATION OF FIFE ATTACHMENT

A X- "'Vu®"
OPERATIOHAL (HOT) AID COLD LOADS

VOL. P C.O-!

SPRING DATA
FIG N*

EL. IIZ'-lO^/lte"

COLO

^fDIA. F. S. CLEVIS W/PIH FIG. 299VENDOR ENG. REV.
ELEV. LOOKING EOJTH p^i''dia. heldihc lug c-t^h. S. 53 fl y fas.

DIA. R. H. THD. ROD FIG. 140
SPRING

g# DIA. R. H. THD. ROD FIG. 140
ayblA. R. H. HEX NUT

f/frVLk. STRUCT. WELDING LUG FIG. 55ENGINEERING RECORDNOTES:
FIFE TEMPERATURE: 5<feOc,t-
STRUCTURAL DESIGN LOAD! . 5 )\
FIFE size: 2-.'o' O.D.
PIPE INSULATION: 2."
PIPE MATERIAL: / -.■/'‘■A M'X- GF V .

COMPONENT DESCRIPTION REMARKSDESI8WE0
date v-zr-sa

10 fMe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONS
analysis ig cope I T/iJ -fuJ' PROJECT N« C-21700 |LINE N« ^"-FW-q-MeAlMARK N«H-

01 ,



•n
.t

tos at., 
snw

LOCATION PLAN

•f LOCATION Or STEEL ATTACHMENT 
4|t LOCATION Or P*l ATTACHMENT

PLAN

REFENCNCE OUMNNOS

CLECTHICAL

Ptpg. PIPE ALIGNIAEMT SOIDE SIM .FIG. 2Sb
ENGINEERING RECORDnotes:

pipe temperature: <?6>0 & e^tioni

STRUCTURAL DC SION xdw.F^- I.3K t3K ..Bgf.

COMPONENT DESCRIPTION

SI e a rns >11 oge r 11165/8
10 NHe SOLAR PHOT PLANT DAGGETT, CALIFORNIAPIPE MATERIAL: ftcrM A 335 /°2Z REVISIONS

[lwe n«g‘MS- 2-ty•/: Jmark wH-MS-3- faANALYSIS to. COPE | r/V '-''.' '-OI T3/6 PROJECT N* C-21700
X - A/-, ,"<> ■ X



LEVEL M-
LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT
j/k location of pipe attachment

PLAN

VENDOR ENG. REV. REFERENCE DRAWINGS

PIPE AU6NIA&VIT GUIDE SIM-FIQ. ZSU>
ENGINEERING RECORDNOTES „

pipe temperature: /c~
structural design ioao:= Fg .u>k 
pipe size: ■&> £5 "o. D,
PIPE INSULATIONS^''
PIPE MATERIAL:^£;T~Af A33b / -Z

COMPONENT DESCRIPTION
scale:
NONE 1U65/8

10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
PROJECT N* C-21700 |UNE Nt^'^/^-g-gf^lMARK N« H.AiS‘2- 7 |ANALYSIS ID. CODE | r/W-AtC -Of ~A -'/Z/J5



LOCATION PLAN
-f LOCATION Or STEEL ATTACHMENT 
-jfr LOCATION OF PIPE ATTACHMENT
AYr^’P*/

VENDOR ENG. REV. REFERENCE DRAWINGS

S3Z-S

PIPE ALI6HI/IEVIT GOlDfc SIM-FIG. 2S(o
ENGINEERING RECORDNOTES

pipe temperature:
STRUCTURAL DESIGN UMO: F/ = > FjT* •3k
pipe size: L’.O’Z5 
PIPE INSOLATION:4.^,,
PIPE MATERIAL:A335 F2Z

COMPONENT DESCRIPTION
:»I0NEDI At/ At

scale:
NONE

10 MV/e SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONS
PROJECT N* C-21700 |LME N»<^‘^S-^-g£e|MARK H^H-MS'2-BANALYSIS ID. COPE | T/W-F1S~ O/-A - fe/G



level /e
LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

AV= 7"£>a/h/sx/s
PLAN

VENDOR ENG. REV.

PIPE ALtam/tENT GO'D£ SIM-FIG. 25k
ENGINEERING RECORDNOTES.

structural design load: f*- /M Fg-. 7A 
pipe mx:. 6“6>2‘5''&-E>- 
PIPE INSULATION:
PIPE MATERIALIST-/!^ /4.3_35 /^2.2 10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

REVISIONS

project n» c-21700 June wb'WlS-Z-QEBXvM**. h*H-MS-'d-*} IANALYSIS ID. COPE | 7 /W-AlS>- Of ~A -/^'S



viA%\e> ^

LOCATION PLAN

■f LOCATION OF STEEL ATTACHMENT
^ LOCATION OF PIPE ATTACHMENT

PLAN

VENDOR ENG. REV. REFERENCE ORAWMOS

PIPE ALI6H(7\E.vit SiMD£ SIM-FIG. 256?
ENGINEERING RECORDNOTES COMPONENT DESCRIPTION

STRUCTURAL DESIGN LOAD: -y 2-Zk /./k
AFPROVtC I1165/8

10 HUe SOLAR PILOT PLANT DAGGETT. CALIFORNIAPIPE MATERIAL:/)g 7-^/ /V3 PZ2 REVISIONS
PROJECT N» C-21700 |LME H*j)-MS-Z~IOANALYSIS ID. COPE | r/*/- ' tl/ ~ A -/“S- £
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VO HOT HELD ACROSS WIDTH Of TLAHCB

EXVST. \we>x 24 
tos EL.eir-iV

EL. Zno'-Sg,

LEVEL \\SUPPOPCT PprOsTEO 
^0° WORTVA LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

A*- o 
A2* o"OPEUTIOIAL (HOT) AID COLD LOADS 

UDICATZD DO HOT IXCLUDI TIICHT 
OF LOHSH K1XCER COHPOHZXTS

Pipe Rctit;(EL

EL.
v£pr. t.v^sl cio h.
t T COMST. WPPCHT

VENDOR ENG. REV. I" DIA. F. S. CLEVIS W/PIN FIG. 299REFERENCE DRAWINGS
I" DIP.. VJfcLDlO€.~UXa, C-- 7/la'H.S.SS

ELEV. LOOKING SoJTH I1' DU. R. H. HIP. W. E. ROD FIG, 278
S£E DATA Fem Sa*64. g /Q9J>

t** DTA. R, H, TUP. ROD FIC. 140
Hour., 4.0*0 c*' <^*ty S/se I" DIA. R. II. HEX NUT

DIA. STRUCT. WELDING LUC SHORT FICENGI,VEERING RECORDNOTES
COMPONENT DESCRIPTION

STRUCTURAL DESIGN LOAO! 4-, O fclp^
pipe gize. G».
PIPE INSULATION: At'/t,"
PIPE MATERIAL: Pz 2.

11165/8. af£.C?1£?
DATE

10 MWe SOLAR PIL01 PI ANT DAGGETT. CALIFORNIA

|PROJECT N» C-Z1700 |uMr. N» Cj'-MS-g-Orp.lx*31* N*H-M5-g.-|Tanalysis id. code



LEVEL
LOCATION PLAN

STEEL
+ LOCATION (V STEEL ATTACHMENT 

LOCATION OF FIFE ATTACHMENT

VENDOR ENQ. REV, REFERENCE UUWMQS

A Reu/sso S'D.Aya * *hj*j./sas xt# PIPE ALI6Nt/>&V<T QUIDS SIM-FIG. 25%.
ENGINEERING RECORDNOTES.

FIFE temperature: 9k-0°F 
structural oesion u>ao: Fw-

COMPONENT OESCRIFTION

in 65/8
PIPE INSULATION: 4.72."
PIPE MATERIAL: As<-rr) \ \>22.

10 HUe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONS
PROJECT N« C-21700 |LHE N» - OI kIhaWK N« M-1\ :> - - IT/i»I V , r,', ■ /ANALYSIS la CODE

X - ■/ - St-i



LEVEL ^
LOCATION PLAN

-f LOCATION Or STEEL ATTACHMENT 
^ LOCATION OF PIPE ATTACHMENT

LXiCV. W&yiS

PLAN

VENDOR ENG. REV. REFERENCE DRAWINGS

PIPE ALI6HMEMT GlMPE SIM-FIG.
ENGINEERING RECORDNOTES.

pipe temperature:
STRUCTURAL DESIGN UOAO: O. \ 1C , V - 0.4 K.
PIPE SIZE Cp,lo25" O.D,
PIPE INSULATION: 4'/a"
PIPE MATERIAL: /|S, . i pri:.

COMPONENT DESCRIPTION REMARKS
scale:
NONE 11165/8

10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONS
PROJECT N« C-21700 |UNE N» fa11-HS-7-O;: [MARK N« H-KS-Z-I /l<t- M-~: f - I'1ANALYSIS ID. CODE



--o
level a

LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
LOCATION of pipe attachment

EXIST. W10*22

PLAN

VENDOR EN6. REV. REFERENCE ORAWMOS

PIPE ALI6M/IENT G01D£ SIM-FIG. 2S(o
ENGINEERING RECORDNOTES COMPONENT DESCRIPTION

structural oesion ioao: V*- i.ok ^ f - o,'|i< 
pipe size: Cp i'oz :" o,u.
PIPE INSULATION: 4'/?'
PIPE MATERIAL: Ac,n i A Vi.'', V "

11165/8

10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
PROJECT N« C-21700 |LME N« A,"-| Ov p [MARK N«ANALYSIS ID. COPE | T/iaJ- f



ro
o

PLAN

i n
■ n i n
i i>nr

STEEL,
EL. ZZA'-O1/^,'

A-A

4.

_L

i>r-
x

t- i" (Cold SEX')

notes
pipe temperature: 9(^0° F"
STRUCTURAL DESIGN U3A0: =
pipe size: G.(oZ.s" o.o.
PIPE INSULATION: 4 72"
PIPE MATERIAL:

2.0 1C . K. i.o it

A STM A VC'2 l

VENDOR ENG. REV. REFERENCE DRAWINGS

STRUCTURAL
ELECTRICAL

Pis-i
53.7-4

ENGINEERING RECO•RD
DESIGNED 1) 1./C'/ OCCKED

DATE DATE 't'
REVIEWED APPROVES

DATE H-’ifi'SO DATE
PROJECT RPR 2 K. '1.

DATE <b-n-K/) O. Vo____
ANALYSIS ID. CODE | T/IaALK.- 0| - A-Vz'/S

REV.

REVISIONS

LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

AV= n

ITEM REdD
scale:
NONE

PIPE ALI6NI/IEMT GUIDE SIM-FIG. 25k

COMPONENT DESCRIPTION

Si e a rns-Roge r
REMARKS

1U6S/8

PROJECT N*

10 MUe SOLAR PILOT PLANT DAGGETT. CALIFORNIA 

C-21700 |LINE N* fal,-US-7-f?':y|MARK N» IS 1

I



DO HOT HELD ACROSS WIDTH OF FLANGE

TOS EL 224'-5 8

EL. Zti-Sp,

LEYE
LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
-jfr LOCATION OF PIPE ATTACHMENT

Ax- o"
Az- o"

vot. P C.o- \

OFDUTIOIAL (HOT) AND COLD LOADS 
IHDICATED DO MOT IHCLUTS RIGHT 

OF LOHZB HAHG2H COMPONENTS
SPRING DATA

FI6.N* TYPE

VENDOR ENG. REV. REFERENCE DRAWINGS
\'h* DIA. F. S. CLEVIS W/PIN FIG. 299pq - 2.ELEV. LOOKING W£ST
I1/;1' DIA. WELDING LUG C-7.%H. S. 53 6/

SPRING
ly^'DIA. STRUCT. WELDING LUC FIG. 55ENGINEERING RECORDNOTES:

pipe temperature:
STRUCTURAL DESIGN LOAD: 8 VC
pipe size: L-l-vs’ c.d.
PIPE INSULATION: 4;^..
PIPE MATERIAL: Asr, v /vo .., ,

COMPONENT DESCRIPTION
scale:

11165/8NONE

10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
REVISIONS

PROJECT N« C-21700 [LINE N« L/'-M^-^-OFejMAWK N«H-MS-2.-IfeANALYSIS ID. COPE iT/UJ-KS-O |-/ -|2/-T
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LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

PLAN

VENDOR ENG. REV. REFERENCE DRAWINGS
P9-3

PIPE ALI6HI/IEVIT GUIDE SIM-FIG. Z%U>
ENGINEERING RECORDNOTES: o

pipe temperature: 9P
STRUCTURAL DESIGN UOAO'./^rV. /.5k
pipe size: (/p..
PIPE INSULATION: 4^."
PIPE MATERIAL:A 335 ' “

COMPONENT DESCRIPTION REMARKS

Si e a rns-Iloge rAt VIE WED 11165/8v-j?.» 70

10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONSGATE Ife’/tZ-gQ_________ I IA.I2
ANALYSIS ID. COPE \Tfy/-At6~0!~ A'/ch PROJECT N« C-21700 Ilwe H* t>"A/S-2-Q££\»UK



LEVBL 5
LOCATION PLAN

•f LOCATION OF STEEL ATTACHMENT
4* LOCATION OF PIPE ATTACHMENT

PLAN

VENDOR ENG. REV. REFERENCE ORAWMOS
B9-3

PIPE ALI6m/>EMT GOlDfc SIM-FIG. ZS(o
ENGINEERING RECORDNOTES

pipe temperature: B
STRUCTURAL DESIGN UOAO'. A gH F-v-/. 4k 
PIPE size:
PIPE INSULATION: 4/^"
PIPE MATERIAL:^ 47-;^ P2Z

COMPONENT DESCRIPTION

10 MUe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
PROJECT N» C-21700 [LINE ** H~/43-Z-J8ANALYSIS 10. CODE | T/lV-M '- 'V-
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-f LOCATION OF STEEL ATTACHMENT
LOCATION OF FIFE ATTACHMENT

PLAN

VEHDOS ENG. REV, REFERENCE ORMUMBS
P<9-3

Hbk Rzv>5£.d £■£>. <? PIPE AU6N>y\eV4T<50)D& SIM-FIG. 25k
ENGINEERING RECORDNOTES: u

fife temperature: Jfao P
STRUCTURAL DESIGN UMO'. Fv -/( ^ F?-3.£k 
fife sze: & • Cp Z5 "£>. T>.
PIPE INSULATION: d-'/g" ^ _
PIPE HATERIAL:A3St? P22

11165/8

10 HUe SOLAR PILOT PLANT OACCETT. CALIFORNIAREVISIONS
project n» c-21/00 |lwc H*,', C'-'V.'^Imawk H*//-A<3-2'ZoANALYSIS ID. COPE 1 7?'//-//-'- P/-- - 1^/6
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DO HOT WELD ACROSS WIDTH OF FLAHGE

LEVEL 3
LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

Ax-
Az- iW

VOL. P4>0 -•/

OPBUTIOIU. (HOT) ADD COLO LOUS
IHDICATBD M HOT IHCLUDI RIGHT

OF LOHHH HUGER COKPOHERT3
SPRING DATA

FKJ N*

COLO LAAO

VENT. TRAVEL C.TO H.

T T CONST. SUPPORT

VENDOR ENG, REV. REFERENCE ORAWINGS

ELEV. LOOKING SOUTHWEST
PIPE ROTATEP 4-5' ELECTRICAL SPRING cc>/fjCrivPEo /mi)

S/g' TSlk. R. H. HEX HUT
DIA. STRUCT. WELDING LUG SHORT FitENGINEERING RECORDNOTES

pipe temperature: 900 °F
STRUCTURAL DESIGN UOAO. // 4 L
pipe size: A-02 ■
PIPE INSULATION: 4/it" 7

PIPE HATERIAL: A 5 74! A3%^ AJ~-

COMPONENT DESCRIPTIONCKCKfD
scale:

11165/8NONE

10 HUe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
PROJECT N» C-21700 I LINE N« & 'MS-2-QBb\>U** N« H-A/g-g'g/ANALYSIS 10. COPE | r/W-MS .gt ~/2/',



ex/<.T WSxis DO NOT HELD ACROSS WIDTH OF FLANGE

3
LOCATION PLAN

4- LOCATION OF STEEL ATTACHMENT 
ijfr LOCATION OF PIPE ATTACHMENT

A*- /"
Az-OFERiTIOliL (HOT) ADD COLD LOADS 

IIDICATD DO DOT INCLUDE niCHT 
OF LONER HANGER COMPONENTS VOL. t Ce>0-1

SPRING DATA
TYPE

COLO L^AO
VENT. TNML C.TO M.

VENDOR EMG. REV. REFERENCE DRAWINGS

ELEV. LOOKING NORTH
pipe, ratated 90 SPRING W/emSMftb LaAoARH)ELECTRICAL

Z/s'' DIA. STRUCT. WELDING LUG SHORT FI(ENGINEERING RECORDNOTES:
pipe temperature: V.
structural DESIGN UOAO. /. 4 4

COMPONENT DESCRIPTIONAHA
scale:Irtf-Po ?l-tO

11165/8NONE
n j y- -go

PIPE INSULATION: 4.%"

PIPE HATERIAL: A'-'^rA-! A 3?4 KJ'J
10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS

PROJECT M C-21700 |lWE N«/> "MS-Z-QaP, I MARK N«ANALYSIS IQ COPE A -fZ/&



£X/Sf \A/Sxri5 

TOS EL.\M'-5V

DO HOT HELD ACROSS WIDTH OF FLAHGE

8 -3

LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

A*- 'ty 
Az- -/"

VOL.

OPniTIOUL HOT) AHD COLD LOADS 
UDI CITED DO EOT IHCLUDI RIGHT 

OF LOVES HAHCXH COKPOHEHTS

SPRING DATA

IVF EL /S5'-4-% COLO LAAO

CAen/s ygjsVENDOR ENG. REV. REFERENCE DRAWINGS

ELEV. LOOKING NORTH
pipe rotate!) 90 spring Load AM

tyfi" DIA. R. H. THD. ROD FIC 140

^g"DIA. STRUCT. WELDING LUC SHORT FI(ENGINEERING RECORDnotes:
pipe temperature: ‘JVo°f.
STRUCTURAL DESIGN LOAD. /. 6 A
PIPE «u: (r. V 2.-j'.?’to­
wn INSULATION: '
PIPE MATERIAL: A 33‘j P3Z

COMPONENT DESCRIPTIONDESIONEOI Af/.Af
Stearns •Roger

11165/8

10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
ANALYSIS ID. COPE | T/)A/0 I - t'JLS PROJECT N» C-21700 |LNE [MARK N«



DO HOT WELD ACROSS WIDTH OF FLANGE

LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
-jfr LOCATION OF PIPE ATTACHMENT

A*-/Is,"
Az-V'

VOL. t fao-l

OPERATIOI1L (HOT) AND COLD LOINS 
INDICATED DO NOT INCLUDE RIGHT 

OF LOIR HANGER COMPONENTS
SPRING DATA

FIG. M

^ EL lf4-'-/0%
COLD L'VU)

T T. CONST. SUPPORT

VENDOR ENG. REV. REFERENCE DRAWINGS
PIPE CLAMP FIG, 295^ELEV. LOOKING MoRTHtv'ESF 

PIPE 4-5^ SZ2- 3
ELECTRICAL SPRING

5/p>''mK. STRUCT. WELDING LUC SHORT FI(ENGINEERING RECORDNOTES
pipe temperature: Jfoo0f 
structural design load: /, 4-k
PIPE SIZE, (p.bzz' O.T>- 
PIPE INSULATION:4^,'"
PIPE HATERIAL: A5TA! A '-J

COMPONENT DESCRIPTION

10 HUe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
PROJECT Nl C-21700 |uNE H*6"MS-2 Q£3 |MARK WH-MS-Z Z4-10. COPE | r/w -A!:'-k~



£X/ST WSxIS DO MOT HELD ACROSS WIDTH OF FLAMS
15-0

LEVBL 3
i nrATintu w aai

■4- LOCATION op steel attachment

LOCATION of fifc attachment

OmATIOUL (SOT) AMD COLD MASSUDICATB BO SOT IICLUSS RIQBT
or Lovn uicra csronsTs

SPRING DATA

M/P EL. /54'-4 '/X

T T. CONST. SOFFONT
^ O/Sj. 5. CtLfl/nVENDOB ENG. REV. REFERENCE DRAWINGS
Of* PIPE CLAMP FIG. 295/4ELEV. LOOKING NORTH 5%'* DIA. R. H. TOD. W. E. ROD FIG, »7I

SPRING
DIA. R. H. THD. ROD FIG 140

fex/teyisejf f/sf Z/p," DIA. R. H. HEX NUT
5/fi,"DIA. STRUCT. WELDING LUG SHORT FitENGINEERING RECORDNOTES.

pipe temperature: p

STRUCTURAL DESIGN LOAD: 1.2k 
PIPE SIZE.
PIPE INSULATION: 4^" ,

PIPE MATERIAL: ASTM A 335 rZZ

COMPONENT DESCRIPTION

scale:
11165/8

10 NUe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
PROJECT N» C-21700 luNE N* '? "MS-2- 1 V-i I MARK N« H-A/S-S- 2 5ANALYSIS 10. COPE | J 'K/-/7 '-O - '1



DO MOT WELD ACROSS WIDTH OF FLANGE

fc/IST w 14 X 30

Lem 3

LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

A X-/^"
A t-'Z'/j."OmiTIOm (HOT) AH) COLD LOADS 

IIDICATED DO SOT IICLUDI RIGHT 
OF LOVER HAHCra COHPORHTS

SPRING DATA
TYPE

HOT LOAD

COLO
VENDOR ENG. REV. VERT. TIMWtL C.TO H.

44" DIA. F.S. CLEVIS FIG. 299REFERENCE DRAWINGS W/PIN
ELEV. LOOKING NORTHEAST PIPE CLAMPFIC. 295,4

4^" OIA. RH WE.ROO FIG 278PIPE ROTATED 45 SPRINGELECTRICAL SEE DATA
S/q" DIA R H THD ROD FIG 140
■%/" OIA. HEX.NUT R.hTANALYSIS ID. CODE
3A/''/0IA. WELD LUG shcrt fig, 55ENGINEERING RECORDNOTES.

COMPONENT DESCRIPTION REMARKS
scale:
NONE

structural design load: jk

PIPE SIZE: ..’...:’'.''>0.Dy
pipe insulation: .^^thk. 
pipe material: ASTm A 3 Si/

11165/8

10 HWe SOLAR PILOT PUNT DAGGETT, CALIFORNIA
REVISIONS

PROJECT N» C-21700 |LWE N» 4 "M3 - Q331 MARK N«
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DO MOT WEU> ACROSS WIDTH OF FLAWS 8
£)c/sT W8x 1 5

TOS EL.|<i,4,-5V
f

EL.ifra-^i_____

:==)

WPEL. 15^-8%'

ELEV. LOOKING WEST

4

tS-o11

/& fewstr#

9

‘O

' ^

/

+0/

&

ToweR

VENDOR ENG. REV

ANALYSIS ID. CODE

OfnATIOIAL (|0f) AID COLD T^APS 
UDICATB) DO ROT IICLUDI mOR 

OF um IAICIR CONTOURS

LEVELS
i nr.ATimii w am

•f LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

A X. --fc"
A Z« 3%"

VOL. P^-/
SPRWB DATA

FIONA

HOT LOAD
COLO LOAD

VENT TNAFEL C.TO H.

TTOONST. SUPPONT

SIZE

979 &
/L54- &
/3Ct" OP

N/A.
NEFEWENCE 0WANHN0S

STRUCTURAL
ELECTRICAL

r19 - 3
S 32-3

ENGINEERING RECORD
DCSIONEO MCAf OCCKEO Ft/tf

DATE 3.4.-0,0 DATE —ir r C' '■-, ■?') kD
REVIEMED ■J/ f/ V '1 APPROVED SFr/y-i

CMTE DATE •; •/• £0

PROJECT
DATE

3/4!! OIA.F.S. CLEVIS FIG. 29»
PIPE CLAMP FIC. 295*

3/4" DIA. RHWE.ROO FIG 278

W/PIN

SPRING
W DIA R HTHD ROD FIG. 140
3/f" DIA. HEX .NUT R.H.

9(p0e>f.
NOTES'.
pipe temperature: 

STRUCTURAL DESIGN LOAD:

pipe size: ^.^’ZS'o.d.

1-3 K.

pipe insulation: ^.^thk.
pipe material: astai a336 P22

i 3/4-" OIA. WELD LUG SHCRT FIG. 55
ITEM REdb COMPONENT DESCRIPTION

scale:
NONE

Stearns <Ro£er
<«c osPoatitD ^9 11165/8

REVISIONS

PROJECT N» C-21700

10 MMe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

June n*/2-O”3[mark n« hMS-2-~27
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DO MOT WELD ACROSS WIDTH OF FLAMCB

£>flST W a X /£

+ LOCATION Of STEEL ATTACHMENT

LOCATION OF PIPE ATTACHMENT

& Z* 3 bf-'OmATIOUL I MOT) AID COLD LOADS 
IIDICATB) DO DOT HCUU RIOR

or lom lAion compombts

SPRING DATA

1/3 V*-
VENDOR ENG. REV.

f/fi" 01 A. F.S. CLEVIS FIG. 299REFERENCE DRAWINGS W/PIN

ELEV. LOOKING NORTH PIPE CLAMP FIG. 295>

5ft"DIA. RHWE.ROO FIG 278Pipe I?o~t >'7£ /J
SPRINGELECTRICAL

5ft" OIA.RHTHO ROD FIG UP

‘p/fi” OIA. HEX.NUT R.H.ANALYSIS 10. COPE

-‘ft" DIA. WELD LUG shcrt fic. 55ENGINEERING RECORDnotes:
COMPONENT DESCRIPTION REMARKS

scale:'-.■e-t-pn •- 21-rnSTRUCTURAL DESIGN UMO: .3 K
pipe size: <j>.6>20oit. "
pipe insulation: 4 thk.
pipe material: A335 P22

11165/8
•! J /

10 We SOLAR PILOT PLANT DAGGETT, CALIFORNIA
REVISIONS

UNE h»6> MS-2 <?£/?!mark n«m MS Z-23PROJECT N«C-?)700
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DO DOT HELD ACMSS Hum at IUMGI

\ nrATinm pi am

+ LOCATION OF STEEL ATTACHMENT
LOCATION OF PIPE ATTACHMENT

OnUTIOUL I DOT) UD COLD LOADS
UDICATB DO DOT IICLUDI WBOB

VOL. P&0-/of lord jukii coironm

SPRING DATA

WP EL. /S3'-3

VEHDOB EH6. REV7 /" DIA. F, S. CLEVIS H/PIH FIC. 299REFERENCE ORAWINQS
ELEV. LOOKING SOUTH /W DIA. HELDmC LUG C-7^A. S. 53

DIA. R. H. TOD. ROD FIG. 14G

/-* DIA, R. H. THD. ROD FIG. 140
/ " DIA. R. H. HEX NUT
/* DIA. STRUCT. WELDING LUC FIG. 55ENGINEERING RECORDNOTES.

pipe temperature: /=■
STRUCTURAL DESIGN LOAD. k
pipe size:^^^ "o.D,
PIPE INSULATION: 4-'/2"

PIPE MATERIAL: ASTM P??

COMPONENT DESCRIPTION REMARKS

10 Mfe SOLAR PILOT PUNT DAGGETT, CALIFORNIAREVISIONS
ANALYSIS ID. COPE | T/lV fk/o PROJECT N« C-21700 [lWE N*^"/1'. > /. [MARK
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DO HOT WELD ACROSS WIDTH OT FLAHC*

— M|e-?

2

4- LOCATION OF STEEL ATTACHMENT

4|t LOCATION OF PIPE ATTACHMENT

A z* / 3//6-'
OPBUTIOUL (SOT) AD COD MAM 
IDICATD M HOT IICLUDI DIOR

or Mm uion coHPonm

COLD LOAD
VENDOR ENG. REV.

T T COWST- SUPPOHT
.g^OIA. F.S. CLEVIS FIG.299^ W/PINREFERENCE DRAWINGS

PIPE CLAMP FIC, 295 AELEV. LOOKING WEST
g/^"OIA. RHWE.ROD FIG 278■ .* -v - b

SPRING
OIA.R H THO ROD FIC 140T/W-MQ- /-/)-/ 3/<Z>

Hurt4*40 * 'M*- ANALYSIS ID. CODE
q ./''OIA. WELD LUG SlKKT fig. 5?ENGINEERING RECORDnotes:

COMPONENT DESCRIPTION
scale:3-Z■« f

11165/8NONE
PIPE SIZE:^. o „
pipe insulation: 4^thk.
pipe material: A33g> P22

10 HWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
REVISIONS

PROJECT N» C-21700 |UNE H* It"Mi.'Z •fjF.H [MARK N« HMS-Z-3C>
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Ik* (TYPO —,

IZS'-sy^'' <r-^
L*rL

Eyisr. _ _
WlOy

ELEVATIOM LOOK,\UG EAST’
3/•«
74 I'- o“

SECHOU k-K

4-
%

X sl;i I Tts-U, By p>,,£; 
F/fB^K/noA

p.s.*ifc

EXIST. VM0x33O^
\9

In

te"

-4°
LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
LOCATION OF FIFE ATTACHMENT

A Xs 0“
A z= o*

P60-I

VfNOOR ENG. REV. REFERENCE DRAWINGS
PIPING

STIWCTURAL

ELICTRICAL

T?q-5
S 3-5-4.

SHapf_d to form Pipe, csapoie.
3/l1* V lOVz." X I'-Q11 | A^TH A 'g7
I" v 4" y 4"

O/r.D

NOTES: o o
pipe temperature: “(pO F 
STRUCTURAL DESIGN load: ,7.<oSt;i
FtPE size: (o.(oZSnOX>. F s.
PIPE INSULATION: 4'^“ fty nr*, Mt via* 
PIPE MATERIAL: t f\iiS F‘7.;;

ENGINEERING RECORD
DCSIONEO CHICKED ■ 'AV.-!

DATE DATE ’ /M . '/.V
RE VIE WED J¥f/ APPROVED

CMTE )?■ .>■<:’ DATE
WtOJCCT

OATC
ANALYSIS 10. CODE | | 1 1 1 1

I
ITEM RECto

Eo“ PiPg ?a-ALVUirM.l AS3 f S22
COMPONENT DESCRIPTION REMARKS

scale:
NONE St earns-Hoger

11165/8

REVISIONS 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA

PROJECT N« C-21700 [LINE -<DFR I MARK N«H-M4-?.-3>l
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PS-to

Co"-MS-Z-QeBb.O.P. EL,

LOCATION PLAN

-f LOCATION Of STEEL ATTACHMENT 
H(fr LOCATION Of PIPE AT1ACHMENT

A X = O 
A 2 = -"/ito"

1‘-//T.o.S.

2) (3

ELEVATIOU LOOKlUG EAST 5ECTIOM A-Av

VENDOR ENG. REV. NEFERENCE DRAWINGS

2. I“x I* X V4" S“ LJUfo (TRIM A^ RFO'D.^

7VS" aTRUOr. TU&iLVS, l'-//^(Q,‘L6.x K)-"TUL-.

A."rE-,,> (^■1-^-0 iP'L. OF XVvS. V - f LLOY 1

DIA. PlPF SALstM t- , r-ic-,. hi?ENGINEERING RECORDNOTES
pipe temperature: '■( i>o°: ^ f
SIP.: -TURAL DESIGN UJAOl / ’ ' ""
pipe size: Ca*. - v , ‘.0*1,.
PIPE IlimAIION: V/fe**
PIPE MAfEHIAU /v i I ! ^.33^ Pi<-.

COMPONENT DESCRIPTIONDESIGNED
-■ftPbO 2-71 iO scale:

NONE

10 Hilfi SaAII PHOT PLANT DAGGETT, CALIFORNIAREVISIONS

PROJECT N« C-21 700 [LINE N» 4‘'-MS-g.-QCB I MARK N« H MS-ANALYSIS 10. COPE I T/P/- M-’, |.-A-;- /6



(JU&X'O

TOS EL. I'iT-fe”
DO NOT MELD ACROSS WIDTH OF FLANGE

Mote: svttL AT Ri<oKT 
EEVPTSi-vrr^ STEE.L 
Ef;iu 'v. ’ l1 RPOC
A\o\-i HEcrrvJEE tou.tr,

(S> EL, T«O.S. 13*7'-^,".

rKj

£Ylirt

,p.s.*u

LQCATtOW PLAN

+ LOCATION OF STEEL ATTACHMENT 
4|fr LOCATION OF PIPE ATTACHMENT

Ax- -2.^<o
t'A*'

»a. p<bo-i

A2- -

FlPE Rovkyv.c<oc

p — q‘'

ELEV. LOOKING SOUTH

NOTES.
pipe temperature: ‘Tr-r'V
STRUCTURAL DESIGN LOAD: 2.9 1C. 
PIPE size: (Re r-.u 
PIPE INSULATION:
PIPE MATERIAL: Aon a Vi-; \

VENDOR ENG. REV.

REFERENCE DRAWINGS

STRUCTURAL
ELECTRICAL

ENGINEERING RECORD

DESIGNED ^/ny.7 C«CKED -KCK FUU
OATC OATC r'-i/W 3-Z1-A-:

REVIEWED APfROVCC J/'/.a,!
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PROJCCT
OATC

ANALYSIS ID. CODE | ‘l /w/- |l c .. 1 - n./T

I
REVISIONS

(TEN RECto
scale:
NONE

2 %" DIA. F. S. CLEVIS H/PIN FIG. 299
1 OR. WELDING LUC C- 7 jf'i.’H,.8, 53
1___D1A> R- H- ™D> ROD fig. 140

sfc' DIA. F. S. TURNBUCKLE FIG. 230
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DO MOT WELD ACROSS WIDTH OP FLANGE

Erti^T. WlOx'io

TOS EL IZO'-O

EL I 'It

LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
Tjfr LOCATION OF PIPE ATTACHMENT

A*- '^S/8"
A*- -1'%.“OmiTIOML (HOT) AID COLD LOADS

IHDICATED DO HOT IHCLUDH RIGHT

SPRING DATA

EL IIS'- II
PwE. HounTu no

11Ol \LCOLO

VENT. TRJVCL C.TO M.

3/4" DIA. WELDLESS EYENUT FIC. 290VENDOR ENG. REV. REFERENCE DRAWINGSELEV LOOKING P/lsr
4,"# PIPE CLAMP FIC. 295 /)
3/4‘lDIA. R. H. THD. ROD FIC. 140

^l"DIA. R. H. HEX NUT
y,! " SPRING SEE DATA

?A” DIA. PIN W/COTTER PIN FIG. 291

A" DIA, STRUCT. HELD INC LUC FIC. 55ENGINEERING RECORD
COMPONENT DESCRIPTION

STRUCTURAL DESIGN LOAD: ! O L.
pipe size: o.r>,
PIPE INSULATION: 4
PIPE HATERIAL: /, I'. O
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ELEV. LOOKING SOUTH
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NOTES.
FIFE temferatune:
STRUCTURAL DESIGN LOAD: 4.0 K
FIFE *ZE: (o.LIS" o.l/.

FIFE INSULATION: 47,."

PIPE MATERIAL: a.^-2»S P22.
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ENGINEERING RECORD
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OATC I

ocewcp

WFHOVCC
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I
REVISIONS

■TEN

scale:
NONE

'%"DXA. UELDLESS EYENUT FXC. 290 
_ JM D1A- F* Sj. CLEVIS H/PIN FIC. 299 

PIPE CUHP PIG. 295M _
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Ve'vik. F. S. TURNBUCKLE FIG. 230
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COMPONENT DESCRIPTION
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\-f-Vv I

LEVEL 2
LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

A x=

A Z= /V'OFERATIOIAL (HOT) ADD COLD LOADS 
IIDICATED DO IOT IICLUDI RIGHT 

01 LORI HUGER COHPORHTS
SPRING DATA

FIG. M TYPE

W/°EL. 13 9-10 COLO LOAD
VENDOR ENG. REV.

3/41' DIA. F.S. CLEVIS FIG. 299REFERENCE DRAWINGS
ELEV. LOOKING NORTHEAST 
PIPE KOTATED 4-5°

PIPE CLAMP FIC. 295/4
3/4." DIA. RH WE.ROD FIG 278

SPRINGELECTRICAL SEE DATA
T/MlX-M:, - 3 - A - 3A, h 3/4." DIA.R H.THO ROD FIG. 140

.^"DIA. HEX.NUT R.HANALYSIS ID. CODE
3/4" DIA. WELD LUG SHIRT FIG. 55ENGINEERING RECORDNOTES. ,,

pipe temperature: IL-c f.
STRUCTURAL DESIGN LOAD: scale:

NONE
/■£ K.

11165/8

PIPE INSULATION: 4^iTHK.
pipe material: zis'f/U 433-3 A’-
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P.S.* 10

E^iar. Wioxas

'A' VJEEP HOV_e

LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

A X* o*
A Z' O"

Ai. P60m!

ELEVATIOU LOOKlUG EAST

VI HIlOH Dill. Htv. REFERENCE DRAWINGS

STRUCTURAL

sHAPg-P to cdrm Pipe, g.Amt=

(^"yyg. Pipe srAwruiOLi ass*ENGINEERING RECORDNOTES
pipe temperature: ^ ko °F
structural design ioao: Fx= (o.l 3.SSK
pipe she: (a.U>z^" OX). F - \.4^ K nx?v-7'x 
PIPE INSULATION: 4-'A " *■*'></M^-ioo*
PIPE MATERIAL: Asth Fz 2.

COMPONENT DESCRIPTION
scale:
NONE 11165/8
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LOCATION PLAN

■f LOCATION OF STEEL ATTACHMENT 
^ LOCATION OF PIPE ATTACHMENT

A X = O 
AZ =

VOL. PfcO-l

T.O.S.

ELEVATIOU LOOKlUG EA'-'T 5ECTIOKJ A-A

DO NOT WELD ACROSS WIDTH OF FLANGE

VENDOR ENG. REV. REFERENCE ORAWINQS

‘l- I"* IV/4"n £“ LOt. ).-■ (TRlH hi
Kgx 'A' C.s. TF
7V S' qiKOCT. TUV il X->1 I' /r'/llo" ^4-"THK.
A'l<n."(y.PfriM.) nF A?,-.' i A1-! oX )
fa" 1* DtK- PiPa gA.rrLE..Pic^. /„lz

COMPONENT DESCRIPTION
ENGINEERING RECORDNOTES

pipe temperature: ! ini ■
structural design idao: ^ « fa.•».
PIPE SIZE. fa.GpZ-C'O.V/. Fy. ■-4-,ot. 
PIPE instil AMOR: 4.1/. *'
PIPE MAIEUIAL: 0 0, .

scale:
NONE
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====1
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LOCATION PLAN

4- LOCATION OF STEEL ATTACHMENT 

4|t LOCATION OF PIPE ATTACHMENT

Ax- l “
Az* -Z'/4''

va. P6>o-1

P\P£ P.OTlW V U 
°\.c>0

U

ELEV. LOOKING EAST

notes:
pipe temperature: ^u.o°f

STRUCTURAL DESIGN LOAD: "3,1, K 
PIPE SIZE: Co. (o1S"0.0,
PIPE INSULATION: 4-7z.“
PIPE HATERIAL: /\STLA A^"iS Pzz.

VENDOR ENG. REV.

REFERENCE DRAWINGS

STRUCTURAL
ELECTRICAL

pq-3
5^3-4

ENGINEERING RECORD

DESIGNED 7? - ■ OCCKED -taw' fvh
OATC DATE i?.n-so

REVIENCD t/ fsVH APPROVED S7i>s'/-l
DATE tS/r/fn DATE * s s- SV

PROJECT
DATE

ANALYSIS ID. CODE IT/W/X - M 1
REVISIONS

ITEM REdb
scale:
NONE

^4" DIA. F. S. CLEVIS W/PIN FIG. 299 
1 DIA. WEUJINC.LUG C-i;V>,Sf.53£B'< FN^

5/4'' DIA. R. H. THD. ROD FIG. 140
DU. F. S. TURNBUCKLE FIG. 230_

V4" DU. R. H. - L. H. THD. ROD FIG.
34" DIA. R. H. HEX NUT
34“ DU. STRUCT. WELDING LUC SHORT Fifc. 55

' COMPONENT DESCRIPTION
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DO MOT WELD ACROSS WIDTH OF FLANGE

ELEV LOOKING E*ST VENDOR ENG. REV.

OPERATIONAL (HOT) AID COLD LOADS 
INDICATE) DO NOT INCLUDE HEIGHT 

OF LOWER HANGER COMPONENTS

SPRING DATA
FIG. M TYPE

HOT LOAD

COLD LOAD

VERT. TRAVEL C.TO H.

T T. CONST. SUPPORT

SIZE

IL.
7SS llo.

N.A.
REFERENCE DRAWINGS
PIPING

STRUCTURAL

ELECTRICAL
1

REV
TV

LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

Ax“ 17/iu>"
Az- -Z'/t."

VOL. PbO-\

DIA, WELDLESS EYENUT FIG. 290
(a"# PIPE CLAMP FIC. 295/H
•^■■DIA. R. H. THD, ROD FIG. 140
%■" DIA. R. H. HEX NUT
’3/4" SPRING
V4" DIA. PIN W/COTTER PIN FIG. 291

SEE DATA

NOTES.
pipe temperature:
STRUCTURAL DESIGN LOAD: I. K 
PIPE size: <^. :" 0.0.

PIPE INSULATION:
PIPE MATERIAL: .... .

ENGINEERING RECORD

DESIGNED ' .X ! CWCKED rfx- fvu
DATE ■*l?s/p<0 DATE ■s-ct'&o z 7n ftr

REVIEWED JfffVA APPROVED v-r/v'i
DATE DATE / .) t-1

PROJECT
DATE

ANALYSIS 10. CODE |T/V0/X - M r,-/s-3/H./I

^■“DIA. STRUCT. WELDING LUG FIG. 55
ITEM RECK) COMPONENT DESCRIPTION REMARKS

scale:
NONE St earns-Roger• ■(•APORAKS ^9 11165/8
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DO MOT WELD ACROSS WIDTH OF FLANGE

ELEV. LOOKING NORTH

NOTES.
pipe temperature: 960*/: 
structural design load: 3.9k 

pipe size: &-6-2S "0-£>,
PIPE INSULATION: V 7-/*,c\
PIPE HATERIAL: ^5/-•'t />JLZ

VENDOR ENG. REV. REFERENCE ORAWMOS

STRUCTURAL
ELECTRICAL

F 9 /0
533- !

EKOUEERING RECORD

oesigned RtCKiD tkW fvH
DATE h/i/i* a%Tt

REVIEWED appaoveo

OATC ■a A& Sr DATE 3 - 7 7- fO
PROJECT

OATC

ANALYSIS ID. COPE \T/tl>/X- StS-U j-lVlA I I I
REVISIONS

(V/QXtU %o”

--k
LOCATION PLAN

4- LOCATION Of STEEL ATTACHMENT 

T|fr LOCATION OF PIPE ATTACHMENT

Ax- * "
Ax- -#*"

_______ vol. *(c>o-t

ITEM

I _ 
1 _

I _ 
l _ 

_3 ~ 
~1__
REClD

scale:
NONE

Ty DIA. WHJDIJESS EYENUT FIC. 290 
Ty^DIA. F. S. CLEVIS V/FIN FIC. 299
£ " PIPE CLAMP FIG. 295 H __
1//' DIA. R. H. THD. ROD FIC. 140

Wlvik.
F. S. TURNBUCiaE FIC. 230 |

DIA.
«• !'_• 
R. H.

- L,. H. JHD^ROD FIG. .2^ 
HEX NUT
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COMPONENT DESCRIPTION
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P.S.*1

EXIST.

'Ki

^EXIST.
( UJIOxZZ.

/■EXIST.
W/lOx 24. ps. *324. r^3-

~k)

LOCATION PLAN

-f LOCATION Of STEEL ATTACHMENT 

4|t LOCATION OF PIPE ATTACHMENT

A**
A2- Z5/\i>“

VOL. P<bO-

NOTES.

pipe temperature: c1feonF 

structural design LOAD. 2.1 X- 
PIPE SIZE: (o.l* l'-" .'I.D.
PIPE INSULATION: 4' ''
PIPE MATERIAL: V4' V.

VENDOR ENG. REV.

REFERENCE DRAWINGS
PIPMG

STRUCTURAL

ELECTRICAL

P4-I0

ENGINEERING RECORD
DCSIONEO • V 7 OCCKEO pm

OATC OATC «/to
REVtCWCD JJt/o.t APPROVES \/9/wi

OATC i-fO-GO OATC ■A-ST-ffi
PftOJECT

OATC
ANALYSIS ID. COOE | - H‘ ■ 2 - A"-’/S/ l

Ik.
A

REVISIONS

ITEM RECK)

scale:
NONE

.96,“.
_5A"

DU. F. S. CLEVIS W/PIN FIC. 299 
DU. WELDING LUG.C-7%H:.S; 53(dV

i'/a'

7h"

DU. R. H. THD. ROD FIG. 140 
DU. F. S. TURNBUCKLE FIG. 230 
DU. R. H. - L. H. THD. ROD FIG. ^53 
DU. R. H. HEX NUT
DU. STRUCT. WELDING LUG SHORT Fl(;. 55

COMPONENT DESCRIPTION

Slearns-Roeer

fH&'jV)

REMARKS
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DO MOT WELD ACIOSS WIDTH OF FLANGE€-X»ST. KJ 10x12-

TOS EL. IEO-O"

EXIST.
W lOx IZ.'

LOCATION PLAN

4- LOCATION OF STEEL ATTACHMENT 

•j* LOCATION OF PIPE ATTACHMENT

A *- -“/u- 
A *- Vt."OKUTIOUL (EOT) 1ED COLD LOADS

IIDICATED DO EOT IECLODE RIOR
OF LORE HAICEB COMPORRS

SPRING DATA
FIS.N*ripe fitor*rri> 90

B- ZL.&

COLD

VENOOB EN6. REV. 1“ DIA. F. S. CLEVIS W/PIH FIG. 299REFERENCE DRAWINGSELEV. LOOKING EAST DIA. WELDING LUG C-7&'h. S. 53([ < FlfcTlO
DIA. R. H. THD. BOD FIG. 140

I11 DIA. R. H. THD. HOD FIG. 140
DIA. R. H. HEX NUT
DIA. STRUCT. WELDING LUG FIG. 55ENGINEERING RECORDNOTES.

FIPE TEMPERATURE:

STRUCTURAL DESIGN 10AD. 2-&K

pipe size: “n-O.
PIPE INSULATION: i '/i"
PIPE HATERIAL: P2-Z-

COMPONENT DESCRIPTION

scale:
NONE 11165/8
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NOTES.
PIPE tempenature:

STRUCTURAL DC SKIN LOAD: 1,8 k
PIPE VU:.(y>-0>Z5"0,D.
PIPE INSULATION:
PIPE MATERIAL: /\{jr-/\tf A335 P22

VENDOR ENG. REV.

OfnATIOIAL (IOT) AID COLD LOADS 
I IDICATD DO DT IICLUDI RIOI* 

or Lom HAicn coufomTS

SPRING DATA
FIGlN*

B-2feS
MOT LOAD

COLO LOAD
VERT TRAVEL C.TO H.
T T CONST. SUPPORT

SIZE

/&0Z*
>793 *
Intr' Jk
N.A.

REFERENCE DRAWINGS
PIPING

STRUCTURAL

ELECTRICAL

A,‘?-3
8k::-8

1 ENGINEERING RECORD
DESIGNED MLM OCCKED afn f l'h

OATC si-IO -F- ' ■ DATE : t-act /V (•••»
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OATC DATE .•••/ Si*
PROJECT

OATC
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A

REV
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o
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\i£i£rrffx
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REVISIONS

LE.VEL Z LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 

jjt LOCATION OF PIPE ATTACHMENT

A*“ Vila"
Az- M

VOL.

ITEM RE£fc

V4"X3'‘ A 32S' Bairi
X 3/V " 4 3-8 "^6,7

IXJI7X2U l7'-6.» 16*
%" DIA, WELDLESS EYENUT FIC, 290
0>‘ PIPE CLAMP FIC, 295A
7/^ DIA. R. H. THD. ROD FIG. 140

DIA. R. H. HEX DT
SPRING

/ " DIA. PIN W/COTTER PIN FIG. 291
'V. DIA, STRUCT. WELDING LUC FIG. 55

COMPONENT DESCRIPTION

scale:
NONE
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VENDOR ENG. REV. REFERENCE ORMTMBS
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ENGINEERING RECORDNOTES.
pipe temperature:

STRUCTURAL DESIGN U>AO: Fx-ZOt, Fy -
pipe WC. b.t'-ZS" O.L>‘
PIPE INSULATION: _
PIPE HATERIAL: /\£,fAd 4335

COMPONENT DESCRIPTION-TxvKxnmzTzsi
scale:
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4 \ ■
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W/Z I By

VfNI.OR tNG. R[V. HCrERtllCE DRAWINGS
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Vz'V r-4-"y l-S11 ACTM A?,e7^. 
llV\o‘t-)cio‘ ASTV ^_____ _______
&"Xys~P'P& STA-LK-FMOt-A r/v/ ^ENGINEERING RECORDNOTES COMPONENT OCSCNIPTION

scale:
NONE

structural design loao: 7- e.ri ^.ty ^.bK, 
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PIPE INSULATION: s-lz -SHK
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LOCATION PLAN
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LOCATION OF PIPE ATTACHMENT
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DO NOT WELD ACROSS WIDTH OF FLANGE

VENDOR ENG. REV. REFERENCE DRAWINGS REV
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C ELECTRICAL
B
A
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pipe temperature: ©8S “F 
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ENGINEERING RECORD
DESIGNED -til / . / OCCKED ij«/ /=|/W

OATC 3/ion?,r> DATE j-cy-fiu ^-zn-so
REVIEWED a f/+i APPROVED
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PROJECT —
DATE
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m
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/
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COMPONENT DESCRIPTION

scale:
NONE Stearns*Ro^er
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PvfcFP.L^r: ViTS STLEL ~ 
Lf.TwJrtU HMU RKC-KL 
AUD V.I C.EWE.R TCWJLJR.

LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
LOCATION OF RIPE ATTACHMENT

Ax-
A*- -z-Vu-"
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Ve" DIA. R. H. THD. ROD FIG. 140
>/Z " PI*■ R. H. HEX NUT

SPRING W/exTEUbED Lc/\b A/?M
(M'bia* struct, welding LUG FIG. 55

COMPONENT DESCRIPTION

Stearns-Itojrer
• RCGAAOAATtS

SEE DATA
-Qsve,

REMARKS

11165/8

10 HWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA 
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280

DO HOI WILD ACROSS WIDTH Of fUKI

ex/sr
TOS EL

EL > ^>3- S'

LEVEL 3
LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT

ijt LOCATION OF PIPE ATTACHMENT

OnOUTIOUX (HOT) AID COLD LOADS 
IDDICATD DO DOT IDCMIM IKIGR 

OP LORD HAIG2H CODPODIDTS

SPRING DATA

VERT. TRAVEL C.TO H.

VENDOR ENG. REV. REFERENCE DRAWINGS
l/g“ DIA. r. S, CLEVIS W/PIN FIG. 299ELEV. LOOKING WEST 14>"DIA. welding LUG C-74'h. s. 53 s/

ELECTRICAL

SPRING W/fJfTE/JDeD MAD MM
>/2" DIA. STRUCT. WELDING LUC FIG, jry

ENGINEERING RECORDnotes:
COMPONENT DESCRIPTION REMARKS

scale: StearnS’Roger
11165/8

10 MUe SOLAR PILOT PLANT DAGGETT. CALIFORNIAPIPE INSULATION: 4."
PIPE HATERIAL: /IJTM PZ? REVISIONS

project n« c-21700 Ilwe h*4-"vt- I - kr.fi Imark h*h-V7~-/~2oanalysis id. cooc I



DO NOT WELD ACROSS WIDTH OF FLANGE

N>
00

ELEV LOOKING NORTH

NOTES
pipe temperature:

STRUCTURAL DESIGN LOAD'. . 5^
pipe size . 4- '5 " O. D,
PIPE INSULATION: 4 "

PIPE MATERIAL: AST Al A3d‘j tiK P-Z

VENDOR ENG. REV

OPERATIOIAL (HOT) AID COLD LOADS 
IIDICATED DO MOT IHCLUDI lEIGIT 

OF LOIZR HAICER COUPOHUTS

SPRING DATA
FK5. N*
8QV

HOT LOAD

COLO LOAD
*VERT. TRAVEL C TO H.

T T CONST. SUPPORT

SIZE

17

A/A.

8 MM

REFERENCE DRAWINGS

PIPMG

STRUCTURAL

electrical

P9-3
2-32-3

ENGINEERING RECORO
DESIGNED //'A1 OCCKED F\JH

DATE ■Z-78 -f/f DATE *-A*?:*> AO
REVIEWED APPROVEC

DATE DATE 4-J'J.fC
PROJECT

DATE

ANALYSIS ID. CODE \T-VT-l-A-‘l-/r~-'J W-P' hA'C

REV

revisions

ITEM

0^
">* I 
00

_ _wi2^X

LEVEL Z !
LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
LOCATION OF PIPE ATTACHMENT

Ax- -Ijk"
Az-

VOL. r(oO-l

REdD
scale:
NONE

Vi" pm. LUEipj-F.is .ryr/.tyr- f/.
Zf-" DIA. PIPE CLAMP FIG. 2954
fa/' DIA. R. H. THD. ROD FIC. 140
^■"DIA. R. H. HEX NUT

SPRING V/lBXreA/PeD LOAD ARM

^g"piA. STRUCT. WELDING LUC FIG. 55
COMPONENT DESCRIPTION

Stearns-Roger

SEE DATA

REMARKS

11165/8

10 HMe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

PROJECT M C-21700 [lME N« 7 "l/P- / -KPB [MARK N«H VT'PZl
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DO NOT HELD ACROSS WIDTH OF FLANGE

£ki<.t lV8x|5
TOS EL

LOCATION FLAM

+ LOCATION of steel attachment 

LOCATION OF PIPE ATTACHMENT

A*- -/ fyt,"
Az- 3

vol. P60-I
OPERATIONAL (HOT) AND COLD LOADS
INDICATED DO NOT INCLUDE NBICHT

OF LONER HANGER COUPOHENTS

SPRING DATA
FIG.N*

COLO

♦VNHT. TNAItL C.TO W.

T T. CONST. SUPPORT

ELEV. LOOKING NORTH VENDOR ENG. REV. REFERENCE DRAWINGS

'A.'p/4. LUBuDiess eyeA/vrP9-3
S 32-3 4-»DIA. PIPE CLAMP FIG, 295/4

r. h. hex hut
spring * eg Sisjr. SEE DATA

y^'klA. STRUCT. WELDING LUG FIG. 55ENGINEERING RECORDNOTES.
COMPONENT DESCRIPTION

OCCKEDDESIGNED
scale:Srgy.3Q -Wl-ftostructural design load: . 4 k 

pipe size: 4-. s'o.b.
PIPE INSULATION: 4 "

PIPE MATERIAL: ^SPAI

11165/8NONE

10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

PROJECT N« C-21700 IlME H*4"vr-!-/<£3 I MARS N«H- W-ISZANALYSIS ID. COPE | T- VT^/-^ - 4/S ' 2 W- Vr-l-A’S



roooco

00 NOT WELD ACROSS WIDTH OF FLANGE

STEEL ATTACHMENT 

PtPE ATTACHMENT

ELEV LOOKING NORTH

NOTES

pipe temperature:

STRUCTURAL DESIGN LOAD: . £ k

pipe size:
PIPE INSULATION:-7"

PIPE MATERIAL: AOTAJ A335 t'/R

VENDOR ENG. REV.

OPERATIOIAL (HOT) AID COLD LOADS 
IIDICATED DO IOT INCLUDE IEICHT 

OP LOVER HAICER COUPOIHTS
SPRING DATA

FIG.N*

80 V
TYPE

HOT LOAD

COLD LOAD

•VERT. TRAVEL C.TO H.

T T. CONST. SUPPORT

SIZE

~W

AAA.

Wh
VO'1

REFERENCE DRAWINGS

PIPING

STRUCTURAL

ELECTRICAL

P9-3
S3'Z-3

ENGINEERING RECOiRD
DESIGNED AUm CHECKED k\m

DATE ■2-2R-80 DATE
REVIEWED Xtrs'M APPROVED

DATE 'i f ,rS DATE 9 ■Z7 ?<?

PROJECT
DATE

ANALYSIS ID. CODE | T- VT-/-A'lA-Z 'Aj-VT-l-AS

3
m

REV

REVISIONS

LOCATION PLAN

+ LOCATION OF 
-jfr LOCATION OF

Ax- - 
Az-

VOL. 9 6,0-1

ITEM REClb
scale:
NONE

!6 pm uuntYf^ ryfAsZ'T'
4- DIA. PIPE CLAMP FIC. 295^
(/^DIA. R. H. THD. ROD FIG. 140

V'Y" DIA ■ R, H. HEX NUT
SPRING

/Z" DIA■ STRUCT. WELDING LUC FIG. 55
COMPONENT DESCRIPTION

Stearns-Roger

z 9a

SEE DATA

REMARKS

11165/8

10 MUe SOLAR PILOT PLANT DAGGETT, CALIFORNIA

project n» C-21700 |lne w&'vr-l-KEe Imark -23
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DO HOT HELD ACROSS WIDTH OF FLAHGE

ELEV LOOKING WEST

notes:
pipe temperature:

STRUCTURAL DESIGN UOAOl ,9 K
pipe siie: 4-F'F>.n.
PIPE INSULATION: F "
PIPE MATERIAL: A3TM A Brit- - ■jr. t

4-

VENDOR ENG. REV.

OPERATIOIAL (HOT| AID COLD LOADS 
IIDICATED DO MT IICLUDI RIGHT 

OP LORR HAICER COUPOIIITS
SPRING DATA

FIG.N* TYPE

NOT LOAD

COLO LOAD

VERT TRAVEL C.TO H.

T T CONST. SUPPORT

SIZE

553*

N-A.
REFERENCE DRAWINGS
PIPING

STRUCTURAL

ELECTRICAL
0 32-3

| ENGINEERING RECORD |

DESIGNED Mt.M OCCKED ruu 1
DATE r'-SB -An DATE \iZi-3V 3-ZT-pH

REMEWCD
OATC *~7- ZO OATC

PROJECT
DATE

ANALVSIS id. code \T-vr-i W-VKt-A-5

iZiFfep
REVISIONS

(TEN

-f LOCATION OF STEEL ATTACHMENT 

LOCATION OF PIPE ATTACHMENT

A*-
Az-

vol. p &e>-/

RECto
scale:
NONE

4g PU. WELDLESS EYENUT FIG. 290
4- " PIPE CLAMP FIG. 295/1

DIA. R. H. TOD. ROD FIG, 140
DIA. R. H. HEX NUT
SPRING

^fe'DIA. PIN W/COTTER FIN FIG. 291
5/f 'piA. STRUCT. WELDING LUG FIG. 55

COMPONENT DESCRIPTION

Stearns-Roger

SEE DATA

<//o*r
REMARKS

11165/8

10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA

project n* c-iH/oo Ilwe n« F'^r- /- /r£z3 Imark n« h- Vr-/-24-
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DO HOT MELD ACMES WIDTH OF FLAHGE

4
a-

EL /30‘-9*

Tas

fi
1-4

'Ki,

-+

EXIST
MJ&X.IS'

£.£ Iff*- /
ToH&Z

I nr.ATIflAI PI AM

-f LOCATION OF STEEL ATTACHMENT 

4fr LOCATION OF PIPE ATTACHMENT

A X» -/4"
A Z. 3/4,"

UJgX'i'
Ex/srs

ELEV. LOOKING E45T
S***hSg Ac# to ft >0*0 fr*eo*t s*m*r- 

fa ftPoeo /resits 899.

f
VOL. P EoO • 1

(4
I , 13

12
II
10

VENDOR EN6. REV. 1 9
E 8
0 REFERENCE DRAWWOS REV 7

C pipwo F9-3 6

B STRUCTURAL S 32-3 0 5
A ELECTRICAL 4

T-VT-I-A-(j uj- i/n-si v 3

ANALYSIS 10. CODE ^■&». Y0X33&S22_ 3"C.s TyfeC

NOTES.
pipe temperature: 96c f.
STRUCTURAL DESIGN LOAD: 4 8 K.

pipe size: < £? " o o.
pipe insulation: tmk.
pipe material: /tC/Af A335 6R P2-z

ENGINEERING RECORD
DESIGNED CHECKED •nr*-' ri/w

OATC DATE
RE VIC WED /‘7A ' APPROVED

OATC 3-9 SO DATE y y
PROJECT

OATC

A

i
ITEM REdD

caw *1 *103 /Vy iT/^> /V- s- £>2. ,/A ’Kfo'Ai t
component description REMARKS

scale:
NONE

Stearns-Roger
11165/8

REVISIONS
PROJECT N* C-21/00

10 HWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA 

Ilwe n» 4"VT- I-AC3 Imark n« h \JT~t-Z5
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DO MOT WELD ACROSS WIDTH OF FLAHGE

ELEV. LOOKING EAST 
pipe rotated go°

2* X HOif-S /AjUJS
p tklt /*J -f -5

^ BoJ.rs

tt/p/chi Go? * trsvm

notes:
pipe temperature: 90o"f
STRUCTURAL DESIGN UOAO'. .IK 
PIPE size: 2.315,,(D.D.
PIPE IHSUIATIOM: 3 Ve11
PIPE MATERIAL: ASTM AS 35 P22'

VENDOR ENG. REV. REFERENCE DRAW MGS

STRUCTURAL

ELECTRICAL

P9-3
532-3

ENGUJEEHirW RECORO

DESIGNED AJt. At oecxro MSJ**' FVtA
OATC A'tO-KO OAtE t-iS-90 ?.?T to

ACVtCWCO APPROVE WXo/i
OATC 3//2//C? DATE < J V- 30

mOJCCT
OATC

analysis id. cccc Yr/vj-sr-r-i-A - l/i
revisions

ITEL

•e

e

>
<n

CM

'<n

A) 11

.1____ l

211

-4-

£X»ST 
\M 12X20

- /»/£ to 
U/&XI3

_vmx_20_ _i 
Extsr

Tch/br

LEVEL Z
LOCATION PLAN

4- LOCATION OF STEEL ATTACHMENT 

-jfr LOCATION OF PIPE ATTACHMENT

A*- -J%"
A2* gty/G,"

VOL. P6>0-l

REdD
scale:
NONE

3M"x3"bc. A323* M/urs
X i"X3"xH
U/&Xt3 t'-S'KA*
pg" DIA. WELDLESS EYENUT FIC. 290
_/2"DIA. F. S. CLEVIS W/HN FIC. 299 
2" PIPE CLAMP FIC. 295A
i/2"DU. R. H. THD. ROD FIC. 140 
KZ" DIA. P. 8. TURHBUCKLE FIG. 230
STM*. *. H. -J.,. H.. JHD...ROD FIG. .2S3
Vg» DU. R. H._HEX NUT 
l/g" DIA, S1HUCT. WELDING LUC SHORT FIC

COMPONENT DESCRIPTION

Stearns-Roger
11165/8

10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIA

PROJECT N*C-21700 [LINE N« 2''VT-I-H£B [MARK N«| /■ VT-hZ(l>
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DO MOT HELD ACROSS WIDTH OF FLAW®

El.. 130 9
4

urextf'

ELEV. LOOKING EAST

VENDOR EN6. REV.

B
A te/iseo sr*M* »m. to suaio noe* Suwaxr-.—^^ lr-yr-M-6
A Rc-V/See Src£i_ £>f7st/i-___________________

W-yr-hA-7
ANALVSIS ID. CODE

REFERENCE ORIWINOS

STRUCTURAL

ELECTRICAL

p‘r'5
S3J-3

ig*

S lo'-//"

--h

aj

g08*'S .

rox/ae

LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 

•jfr LOCATION OF PIPE ATTACHMENT 

A X*

A Z«

VOL. P4»£> - /

f"Scs/ yp /)$3f-f/>,/'SScH-80 CS.. /t>"x fe"AVl
notes:
pipe temperature: f.
STRUCTURAL DESIGN U3A0. 2.3
pipe size: io.7£.“od.
pipe insulation: 5" thk.
pipe material: ACTV[ A355 GtR Pll

ENGINEERING RECORD
DESIGNED /A A? CHECKED /ufi .

OATC -t,0 OATC ’ So
RCVICWCD t APPROVED J'-A

OATC 3- Q ■ v.y OATC ■; .■-'-ip
PROJECT

OATC

ITEM REdD

Cot18.#X' /h>7. P,rcSrM H-S. &Z i\yP£ C
COMPONENT DESCRIPTION

mzz, scale:
NONE Stearns-Roger

11165/8

^ A f.^ 10 HWe SOLAR PILOT PLANT DAGGETT. CALIFORNIA
REVISIONS_____________________________________________________

PROJECT N« C-21700 |LWE H* )DhVT-!}-/‘A jlHARK N* H \IT~ll-t
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 :»

<

JWb*4o
EKtST*

Z SloTTtO Hbt-n /%■
t*JM) 2-'X t Hot. c 3 
m/4 EM ?*" &o*T3 
Typ/tjtt Eac* E *JD k/6

EVeLZ
----- ® LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 

LOCATION OF FIFE ATTACHMENT

A X- -V 
A *■

WL.Pfat?-!

OmiTIOIAL (IOT) AD COLD UMM
IXDICiTKD DO DOT IICUDB RIOR

or Lom luon compmirs

SPRING DATA

Pipe /teT/tr*0 90°
■49 xSAlit ,

COLO

4 9x3* *4) & VS*
UJAx/3 T/t/Aj j»i JPfiepD.

VENDOR EH6. REV. %* DIA. F. S. CLEVIS W/PXH FIG. T99REFERENCE DRAWINGS

ELEV. LOOKING NORTH PIA. WELDING LUG C-7g/C.H. S. 53
€3;a~ 3

SPRING
A Kevuep ^ot y Caic? i-a/u/s. & /too Avee#

SrE*s-. SrEMd. Eetrucms OvH-PT-il-l. V/ft' DIA. R, H. HEX NUT
DIA. STRUCT. WELDING LUG FIG. 55ENGINEERING RECORDNOTES:

COMPONENT DESCRIPTION

scale:
NONE

STRUCTURAL DESIGN UOAO’. 3.2K

fife size: /0- 'l6"O.D.

PIPE INSULATION: 5"
PIPE MATERIAL://•S'T^ A 335 6ft P-t!

11165/8

10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
REVISIONS

PROJECT N» C-21700 |LNE N«/g'V; -//-/>cW|MARK N«H~ YP- //- £ANALYSIS 10. CODE | T-l/l f /1 &
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00 MOT MILO ACI08S WIDTH OP PLAMGI

EYl-sT Vi\OX?Z

LOCATION PLAN

•f LOCATION OF STEEL ATTACHMENT

LOCATION OF PIPE ATTACHMENT

OKUTIOHAL (MOT) AMD CUD UMM
IMOICATCD DO MOT IICUM nlGHT

OP MRB MAMCBI COMPOUMM
SPRING DATA

FIG. N* TYPE

COLO LOAD

l^'DIA. F. S. CLEVIS W/PIN FIG. 299VENDOR ENG. REV. REFERENCE DRAWINGS

2fk"fITE CLAMP FIG. 2954
ELEV. LOOKING EAST

ELECTRICALA R£y&rJ> J*>r *-**0 * P\PE ‘ROTATED 4-5 SPRING

&i. fei/iSEO g/eta Sr/sat- l/g"DlA. R. H. HEX NUT
/g ‘'DIA, STRUCT. WELDING LUC SHORT FICENGINEERING RECORDNOTES.

pipe temperature: 9(t>o0F 
structural design load: ,Z

COMPONENT DESCRIPTION REMARKS

3 - 7-&Q • 'Kfto ?■/ } Si
11165/8

10 HMe SOLAR PILOT PLANT DAGGETT. CALIFORNIA
PIPE MATERIAL://5M-/ J&S P22 REVISIONS

|lwe wz'/c'yr- IZ-K' [mark ntH-lsr-lz-/analysis io. cope I r-(//--/ x? t? PROJECT N» C-Zl 700Uy - VT i-4-?



ro
8

-------2HjK

LEVEL Z
LOCATION PLAN

•f LOCATION W STEEL ATTACHMENT
+ LOCATION OF FIFE ATTACHMENT

SPWIN6 DATA

VENDOR ENG. REV.

COLO

T T CONST. SUPPORT

E-LEV. LOOKM& EAST

r-vr-/-A- 6__
A-MA-LYCIS) ID ADDE

6PZim, <///-*AO
Revoea (VcLa sMto*i~ 5“*3*kWit to Wthuk S/ua nr It,

ENGINEERING RECORDnotes:
fife temperature: F
STRUCTURAL DESIGN LOAD: . 2

11165/8

PIPE INSOLATION:J^TUK.
Pipe MATf.A 33<p P2.7. 10 HWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA

REVISIONS

PROJECT N» C-21700 [UNC "VT- [MARK N« 14-V7~- /2-HANALYSIS ID. COPE | ^CE a&tVE I



DO NOT WELD ACROSS WIDTH OF FLANGE

LOCATION PLAN

+ LOCATION of steel attachment 
location of pipe attachment

\m\o x. r/T ex/sr)

ELEVATION LOOKING WEST

VENDOR ENG. REV. REFERENCE DRAWINGS

He vise/) S' i). /.os/# •WfLHU.ysis */o.

ASH'? G-A'P s***t'4. ftl
ENGINEERING RECORDNOTES.

pipe temperature: O&>o°
structural design ioao: F* = 'IK. Fy^.y*.
PIPE SIZE. ‘Z.fnz"Ci-ls- 
PIPE INSULATION: 3"
PIPE MA]i:RIAl:/)27A/7 A33S P2S

Ml M
scale:
NONE-—431 H105/8

10 HUe SOLAR PILOT PLANT DAGGETT. CAL I TORNIA
REVISIONS

PROJECT N« C-21700 [LINE N» J {/T-/C-hr/ ;\vAm N«H-^7"-/2-3ANALYSIS IQ CODE



BOP EL.

LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
Hjt LOCATION OF PIPE ATTACHMENT

A X - O
exist. w\oxn

Elbx/at&a/ J-aaxM/K. tTsizr'

VENDOR ENG. REV.

“ y6,“x 'tif (gjilAWtTE ft. ' 'Bm. irf r:; ToCp

q “y S fex 'Ai" A5>TM A Sff.7 feR.D tfENGINEERING RECORDNOTES
~t)iy -f

scale:
NONEstructural design load: ^

pipe size: 2.87S,,O.D. 3 v
PIPE INSULATION: o"
PIPE MATERIAL: Ac;rH A^-ae,

11165/8

10 MWe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS
project n» c-21700 |lwe n« z'/z'-vt- iz.-KepImark n«h- vt- iz-4ANALYSIS ID COPE IT- VT- 1 - A-4/P,- ? . Yi - VT- 1 -A-S'



PateHT REVP.HfH 'T 
S-Tf-V u Vi.evu.J l

t A.viO VCCJlMtU 
fjy. TooJeR.

B.O.P. EL,

LOCATION W AN

-f LOCATION OF STEEL ATTACHMENT 
-ijfr LOCATION OF PIPE ATTACHMENT
A X = O
az = -a'/a"

ELEVAT10U LOOKlUG South SECTIOM A-A

DO NOT WELD ACROSS WIDTH OF FLANGE

VENDOR ENG. REV. REFERENCE DRAWINGS

ELECTRICAL

l'-g XS’V I" G.,S. ft.
A?- 4-", /MM'-F Of h? f)7 &A.b
2y.».l,.-'» PiPF SAODUENGINEERING RECORDN0TES f j

pipe temperature: cf' '' 

STRUCTURAL DESIGN LOAD: , 3 K. 
pipe size: 2.S‘ir,"
PIPE INSULATION: '5"
PIPE HAIEHIAL: /^STl \ A.VjS i 2 Z,

COMPONENT OESCRIpVlON
scale:
NONE

10 Mile SOLAR PILOT PLANT DAGGETT. CALIFORNIA

analysis IQ. COPE It-lIt-I-A a/, ,LO-V)T-l-A <lPR0JECT w» c-?i?oo [line n» ?;/t,"-vr-q-yxRlLLARK HtH y-f q.- 5



B.O.R El-
LOCATION PLAN

+ LOCATION OF STEEL ATTACHMENT 
-jfr LOCATION OF PIPE ATTACHMENT

A X - O 
A Z‘ -VIC

vex. (3

SECT\OU K-k

VENDOR ENG. REV.

/ "X/ * 4 4 V6- ?>’//*« L&i,'s we’a

9% ^."v Mti cjwiIitc. ft., v,~\R-.eDTofy)

q*> ‘i»/' V V4" A.&TH A?.R,1 AR.rTfeENGINEERING record
N0TES a/rt*.p
PIPE TEMPERATURE: i-

structural design load: f* ! /f<^ Fy - ■$ *, 
pipe size: ^ F'-’i o.U
PIPE INSULATION: ■*''
PIPE HATERIAL: ^ M pz2.

COMPONENT DESCRIPTION

11165/8
DATE

10 HWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA

PROJECT N* C-21700 iLINE N» g'/z.'-V/T-1?-I<:FV|WAW< N« HWT-ANALYSIS ID. COOC |~T- NfT -I - ! P. ?, W-VT-I - A-S'
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^y/ST WIOX 17
DO SOT WELD ACROSS WIDTH OF FLANGE

ex/sr \WI0XI7
EL, 14-0-irsi___

LQCATtOI FLAW

-f LOCATION Of STEEL ATTACHMENT

^ LOCATION OF PIPE ATTACHMENT

VENDOR ENG. REV.

IMP EL. 131

2 DIA. F. S.'CLEVIS W/PIN,FIG. 29?
1 __£#£.*'MA. WELDING LUG C-75^|h.S. 53 ff>
I __V2" DIA. R. H. THD. ROD FIG. 140
l l/g" DIA. F. S. TURNBUCKLE FIG. 230 
1 i'C" DIA, R. H. - L. H. THD. ROD FIG. !53 “
3 VZ" DU. R. H. HEX NUT J
1 " DU. STRUCT. WELDING LUG SHORT Fit. 55____

REMARKS

ELEV. LOOKING SOUTH

A yisso g. /a
ENGINEERING RECORD

COMPONENT DESCRIPTION

SCALE'.
NONE

STRUCTURAL DESIGN LOAD. !■ OK-
11165/8

PIPE INSULATION: 3"
PIPE MATERIAL: ^C/TA’I A33<5 P22

10 IMe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONS
PROJECT N» C-21700 |lME N» ^ --|mARK N« /2^7ANALYSIS ID. CODE [ r-i'T-/ - A"':/h-2 W-Vrl-AS
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T.as. EL. 

EU

A ^
— C4 * 5.4 (ey/^T).

P.S.*U«

EL. U8'- 27/i<*"

i/s> 7-//)>i/ J-ooH//<stc, AJo,<r// 
P/ps Pors> o 90°

OPBRATIOm (HOT) IRD COLO LOADS 
INDICATED DO NOT INCLUDE NEIGNT 

OP LOWER HANGER COMPONENTS
SPRING DATA

Fig. n* TYPE

HOT LOAO

COLD LOAD

VERT. TRAVEL C.TO H.

T T CONST. SUPPORT

VENDOR ENG. REV.

SIZE

•zn\ Us.
240 IL

r PU.

REFERENCE DRAWINGS
PIPING

STRUCTURAL

ELECTRICAL

PVB.
S'3.?,-4

REV

LOCATION PLAN

-f LOCATION OF STEEL ATTACHMENT 
-jfr LOCATION OF PIPE ATTACHMENT
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SPECIAL INSTRUCTIONS

An asterisk has been placed in the right hand margins to denote changes to 
this "For Bid" Specification. The subject changes were made to conform 
this document to awardee's proposal and subsequent updating and/or 
negotiations.

All furthur changes to this "For Purchase" document shall be made by the 
issuance of a numbered revised copy.

-1-
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SPECIFICATION
FDR

PRIMARY PlPT SUPPORTS

1. SCOPE

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. SUPPLEMENTS

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.

B. Specification No. FJ50.50, 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, 1 
page.

E. Engineering Standard No. EE16.01.9, 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 minimum, 
meet the requirements of Paragraphs 120 and 121 of ANSI Standard Code 
for Pressure Piping, ANSI B31.1-1977 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 and components shall be in 
accordance with MSS-SP-58-1975 Edition, "Pipe Hangers and Supports."

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

0. 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 addition 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 Order is 
signed. If there is a conflict between any of the requirements of 
this Specification and the requirements of the Williams-Steiger 
Occupational Safety and Health Act of 1970, Part 1910, "Occupational 
Safety and Health Standards," as amended and/or any other applicable 
statute, ordinance or code, then the requirement which is 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 plant above sea level: 1950 feet.

B. Barometric pressure: 13.72 psia.

C. Indoor ambient temperature range: 16°F to 113°F.

D. Outdoor ambient temperature range: 9°F to 1170F.

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
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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.

D. Shop prime painting of all pipe support assemblies as specified 
herein.

6. 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.

7. 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 
nomenclature.

8. 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.

DS-3
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C. Hangers................................. as used herein generally refers to
suspension devices capable of resisting 
downward acting forces only. Hangers are 
included in the more general definition of 
Pipe Supports.

D. Structure......................... as used herein shall mean the system of
primary members of the building or other 
supporting structure.

E. Supplemental
Structural Steel .... as used herein shall mean those necessary

additional structural members which are 
components of a pipe support assembly as 
defined above.

9. DESIGN AND CONSTRUCTION * 1

A. Pipe Supports

a. General

(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 
B31.1, Paragraph 121.1.2.

(5) The support assemblies shall, where practical, incorporate 
commercially available, load rated and tested 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.

DS-4
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b. 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 load bearing support 
length may bear against the threads.

c. Vibration Control or Seismic Restraints

(1) 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.

(2) These devices shall be arranged to permit the full thermal 
expansion movement of the piping +20% with minimum backload 
or restraint.

(3) All snubbers shall be capable of resisting dynamic forces 
in tension and compression.

(4) 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.

(5) 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).

B. 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.

OS-5
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10. NAMEPLATES

Each snubber shall have a durable metal nameplate with the model number, 
serial number, tag number, size, stroke, hot and cold position settings. 
Contract number, and other pertinent information clearly inscrioed 
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

After fabrication, all exposed surfaces shall have oil and grease 
removed by solvent cleaning; loose mill scale and powdered rust 
removed by mechanical cleaning; and shall have all burrs removed and 
sharp edges eased. Solvent cleaning shall precede mechanical 
cleaning.

B. 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 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 comprising each 
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 skiaded 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.

DS-6
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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 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 this 
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. 
FJ50.50, Engineering Standard No. FJ60 .60, and the requirements 
specified herein.

B. Exceptions or Modifications to Specification No. FJ50 .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.(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.

DS-7
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C. Exceptions or Modifications to Engineering Standard No. FJ60.60

a. Pipe Support Design Drawings

(1) Item 2A of Standard FJ60.60 shall include detailed shop 
drawings for each pipe support for the Engineer's approval 
and/or comment.

(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 
FJ50.50, 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 all bolt holes.

(j) Seller's drawing revision letters.

b. 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 comments.

DS-8

316



C-21700
Spec. No. SR-E8

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. ENGINEERING SCHEDULE

Engineering schedule shall be as follows:

16. SHIPPING SCHEDULE

Seller shall schedule engineering, fabrication, preparation for shipment 
and delivery to a carrier in such a manner that al1 items covered by this 
Specification shall be delivered to the power plant site by: February 1,

Date or Sequence 
Required_____

A. Erection and operating information

a. Maintenance and operating instructions At time of shipment

b. Erection instructions At time of shipment

B. Shipping papers At time of shipment

1981.

DS-9
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BID DATA

NAME OF BIDDER PIPE HANGER DIV . ITT 6RINNELL

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. 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.

DS-10
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Stearns-Roger
Project No. C-21700 
Spec. No. FJ50.50

DOCUMENTATION

1. SCOPE

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. 
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.

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.
All references to "Buyer" herein shall apply to the Buyer or the Owner.
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. FJ60.60. 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 Mo. 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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2. TYPE, QUANTITIES AND QUALITY OF COPIES (CONTD)

C. Other Documentation

Where designated by the word "Copies" 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 SEILER 

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 
common 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 common 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 1," "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 (inapplicable).

(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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Projact No. C-21700______________

Spac. No. ^050.50__________________

3. DOCUMENTATION BY SELLER (CONTD)

A. General (Contd)

f. "Standard Hardware Items" 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 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 conments.

B. Progress Reports

Page

3

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 
Engineer for his review and comment will be processed and a copy sent 
to Seller within 3 weeks after receipt of Seller's submittal. If 
more than 3 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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3. 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 "REVISE PER COMMENTS AND 
RESUBMIT FOR REVIEW."

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 AND 
RESUBMIT FOR REVIEW," the documentation with the noted revisions 
incorporated shall be resubmitted for review and comment within

weeks from the time of receipt of copy by Seller. 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 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 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 
Seller's expense.

1. 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. Seller will be notified of review by a stamped copy of Stearns-Roger
Form 02.145 or TRMSR05A stating "Supplier: As to all Drawinos/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 comment 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 outlined herein be cause for delay of equipment 
deliveries, except as otherwise specified herein.
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3. DOCUMENTATION BY SELLER (CONTD)

C. Review and Cotrment (Contd)

1. 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 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 equipment 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 relative to the safety of 
life and equipment shall be included.

b. Operation

Stearns-Boger pa*

As a minimum, the Operation Section of the Manual shall contain the
following: 1

(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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3. DOCUMENTATION BY SELLER (CONTD)

0. Operation and Mairttenace Manuals (Contd)

c. Maintenance

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 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 
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 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 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 work associated herewith will be 
furnished to Seller for review as soon as possible after Engineer'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 Engineer.

II
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4. DRAWINGS BY ENGINEER (CONTD)

C. Within 30 calendar days after the date of transmittal 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. TRANSMITTALS

Stearns-Boger
7

Final

Page

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 all specified documentation have 
been received by Engineer.
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DOCUMENTATION REQUIREMENTS C-21700

ISSUED 10/22/79 
REVISED

ah'iMfi., y
PROJECT: SOLAR ONE
CONTRACT/REQUISITION NUMBER: SR-E8
TITLE: PRIMARY PIPE SUPPORTS

FOR REVIEW FtNAL i REVIEW
REQ'D

BEFORE
FAB.**

CIFY. 
FINAL
ISSUE
***

TYPE OF DOCUMENTATION TYPE OF 
COPIES

NO.
OF

COPIES

WEEKS
AFTER

AWARD*

NO.
OF

COPIES

"X"
IF

REQ'D

1-ENGINEERING DRAWINGS
A-Outline, General Arrangement 

and Principal Dimensions

Repro-
ducibles
Prints

B-Lross Sections
C-Foundation Requirements, including 

Loadings & Anchorina Locations
D-Physical Locations of Piping 

and/or Wiring Terminals
E-Lontrol Diagrams
F-Electrical Schematic Diaarams
(i-uiring Diagrams. Includino Internal

External and Interccnnactino
H-Standard Hardware Items

2-ERECTION OR INSTALLATION INFO.
Repro-
ducibles

6 X X XA-Shop Fabrication Drawings
Prints 4 4

B-Erection or-Installation Drawincs 1 II
C-Erection or Install. Instructions Copies 1 II

3-SPECIAL DOCUMENTATION
A-Performance Data, including Curves Cooies
B-Desiqn Calculations Cooies | II
C-Test Reports Copies II 1 II
D-Code Papers and Certificates ilCopies II 1 II
E-Shop Fah. and/or Welding Proced. IlCopies ll 1 II
F-Shop Fabrication Reports Copies 11 I II
G-Welder's Qualification Reports Copies 1 1 1 II
H-Operating Certificates Copies l| 11 II

4-MISCELLANEOUS
A-Operation and Maintenance Manuals Manuals 4 4 1
8-Recommended Spare Parts List for 1 

Year's Operation, with Unit Prices Cooies i 1
C-8ills of Material Cooies II il 1 ll
D-Definitive Drawing List Copies || | II

^-Entries in the column "WEEKS AFTER AWARD" designate which types of review 
documentation are required. Blank spaces in this column denote that 
review documentation is not required.

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 form supplements requirements, where specified, in Article 4. in
the Specification.

Rev. 5-79 327 -OSU 02 * 22 4 »£.
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Stearns-Roger
ENGINEERING STANDARD

STANDARD NUMBER 

EJ 14.37.1

APPROVALS
Des. Sect.____
Sect. .Supv,.
Div.

PAGE J_ _ OF__ L

WELDING SYMBOLS ISSUED 5/5/78 
REVISED

LOCATION
SIGNIFICANCE

ARC AND GAS WELDING SYMBOLS

BEAD FILLET PLUG OR 
SLOT

GROOVE
SQUARE BEVEL

ARROW SIDE

3ROOVE
WELD

SYMBOL \
/ >

OTHER SIDE
9R00VE

WELD
SYMBOL

/ 1
V

X

both sides NOT
USED *

y NOT
USED

V
X > *7 V-

NO ARROW 
SIDE OR 
OTHER SIDE 
SISNIFICANCE X NOT

USED
NOT
USED

NOT
USED

NOT
USED

NOT
USED

NOT
USED

NOT
USED

DENTIFI CATION OF ARROW SIDE AND OTHER SIDE OF JOINT 
AND ARROW-SIDE AND OTHER-SIDE MEMBER OF JOINT

ARROW SIDE 
OF JOINT

OTHER SIDE OF JOINT'

,-ARROW SIDE 
OF JOINT

'OTHER 
SIDE OF JOINT

OTHER SIDE 
OF JOINT

//// ^

AR^wTir* 
WELDINS SYMBOL

JOINT

OTHER SIDE 
OF JOINT

WELDINB SYMBOL

ARROW SIDE 
OF JOINT JOINT

JOINT

OTHER 
SIDE OF 

'/ JOINT

ARROW OF 
WELDINB SYMBOL

.ARROW SIDE
OF JOINT

''JL- ARROW OF 
WELDINS 
SYMBOL

rARROW SIDE 
MEMBER OF 
JOINT

ARROW

/^sioe
-Sy/ // MEMBER

-*■-------^ JOINT

WELDING SYMBOL

LOCATION OF ELEMENTS OF A WELDING SYMBOL
FINISH SYMBOL 

CONTOUR SYMBOL

ROOT OPENINS; DEPTH OF FILLINS 
FOR PLUS AND SLOT WELDS

EFFECTIVE THROAT

SIZE', SIZE OR 
STRENSTH FOR 
CERTAIN WELDS

SPECIFICATION, PROCESS 
OR OTHER REFERENCE

Tail (may be omitted

WHEN REFERENCE 
IS NOT USED)

BASIC WELD SYMBOL 
OR DETAIL REFERENCE

SROOVE ANSLE; INCLUDED 
ANBLE OF COUNTERSINK 
FOR PLUS WELDS

LENSTH OF WELD

PITCH (CENTER-TO-CENTER 
SPACINB) OF WELDS

FIELD WELD SYMBOL

ARROW CONNECTING REF­
ERENCE LINE TO ARROW

SIDE OR ARROW SIDE 
MEMBER OF JOINT

WELD ALL AROUND SYMBOL

NUMBER OF SPOT OR 
PROJECTION WELDS

REFERENCE LINE

328



-2
24

 RE
V.

 12
-7

/
DIVISION USAGE Stearns-Roger
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STANDARD NUMBER 
EE 16.01.9

APPROVALS-.
Om. Ueu
S«et. 'ff//J

Dtv.

i«t. suvt/tLLliut
Xv.

SUPPLEMEISITARY STEEL SIZES AND END CONNECTIONS 
DETAILS FOR PIPE SUPPORTS IN 

FOSSIL FUEL POWER PLANTS

PAGE_1_0F_2.

ISSUED 11-24-75 
REVISED 12-15-77

j

sen on
OCTAI

THICKNESS

L^_ \

SECTION E-E

AS AN OPTION THE SLOTTED NOLI CAN 31 
PLACED IN ANGLE CLIP

" «€L0 "C SHALL 3E SAHE SI IE AS «EL0 "A". 
PIELO »a0 BEFORE APPLYING LOAD

A : NOTE *

SEAM SIZE »#€CnON TYPE ANGLE CLIP SIZE A a H 80LT SIZE CTY C 0 F G »?V!‘ ■ELD a
ton 3

▲ C A.9.4 {’21 I U” «2"<3- 6.2 l 2'' i i n“ 2 s/ir 13/16" 5/8“ 1/2" i i 1/2" 13/16" 1 VN" 2’ 3 16"

A C 9i4.7 12) I N“»3"*3.|“*3 5- 8" i ■3 i«" J V» ' 13/16" 5/8" 1/2" ■ 1 1/2" IV 16" 1 VN" 2 , j.. 3 «6"

A C 6>iO.S 12) , if»3'' «3 t"««M 2" 2 3/N" 13/ 16" 5/8" 1/2" i 1 1/2" 1V 16" 1 V4" 3" • u”

A C Sill.3 12) II N" «3" <3. i . 2" 2 3/N" 13/16" 5/9" 1/2" > l 1/2“ 13/16" 1 3/N" 2 i 2" 3 16’

A C OwlS.tt (2) II a"«3“>3/9"«7" 2” 2 3/»" 13/16* 5/8" i/a* 2 112" 13/16“ 1 VN" 3' 3. 16'* lO

A C IOiIB.S (2) IT N".3".3/i".9" 2 l 2" 2 3/N" 13/16" 5/6" 1/2" 2 1 1/2" 13/16* 1 VN" 3 , 2- V 16" I

A C 12.20-7 (2) III ir.3".3-8".l0“ 2" 2 3/N" 13/16" 5/8" 1/2" 3 I 1/2" 13/16" 1 VN" 3 ' 1 U"
=

N
SN.7.7 I N'.3".X9".2 1 2" l i i*" 2 3/N" 13/16“ 5/8" 1/2" i 1 1/2“ IV 16" 1 VN" 2" 3- !6" 1
SS.lO I H-.S-.S. ••*.3 S B" i 13- 16" 2 V»* 13/16" 5/8“ 1/2" i t 1/2" 13/16* 1 VN" 2 ■ Z" 3' 16" j
MNalS.O I N".3".3/B"«2 1 2“ i i r- 2 VN” 13/16" 5/9" 1/2" l 12" IVI6" 1 3/N" r 3 I6" 5

•0.12.0 I r*«3"«3. B"«4'* 2“ 2 3/ir 13/16" 5/8" 2 1/2" i i/2“ 13/16" 1 VU" 3" 3 16" IA •6.155 I N".3’,.3-'B"«4" 2" 2 3/N" 13/16" 5/8" 1/2* 1 ii-2" IV 16* 1 VN" 3" X I6" *
••■17 II UM.3".l 8"«6" i I 2" 2 3/N" 13/16" S/9" 1/2" 2 t 1/2" 1VI6" 1 3/N" 2 2" V 16"

l"" 5

••■» II 4“.3*«3/l".6M i l 2" 2 3/N" 13/16" 9/8" 1/2" 2 i l'2" IV16" 1 VN" 2 0 !6" V 16" _ 3A V*.21 II l i/2" 2 3/N“ 13/16" 5/8* 2 ■ '2" 2 i 1/2" 1V16" 1 VN" 2 7 16'' 3/16"

A ■10.29 III U".3".3/8“.B” i- 2 3/N" 13/16* 5/8" 1/2" 3 i i/2" 1V16" 1 VN* 2 i P” i „•
5A •I2iU0 III U".3“.3/8" <9" l 1/2" 2 VN" 13/16" 5/8" 1/2" 3 i 1/2" 13/16" t 3/N" 3’ 1. N" a

A •12.50 III «".3"i3/8".9M 1 1/2" 2 3/«" 13/16" 5/8" 1/2" 3 ' 1/2" IV16" 1 VU- 3 ; 8“ 5 (6" s

A ■I2.M III N"«3*»3. 8“.9" i l 2" 2 3/N" 13/16" 5/8* 1/2" 3 1 1/2" IVI6" 1 3/N" 2 « 9“ 5 16" |

A ■INiSN III M".3".3. 8".12" 3" 2 3/N“ 13/16" 5/8* 2 1/2" 3 1 1/2" l VI6" 1 3/N" 4" 1 N"

i

s
*
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STANDARD NUMBER
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APPROVALS
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j>

Div. —--

■y SUPPLEMENTARY STEEL SIZES AND END CONNECTIONS
^ DETAILS FOR PIPE SUPPORTS IN

FOSSIL FUEL POWER PLANTS

PAGE 2 OF 2

ISSUED 11-24-75
REVISED 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. All bolting to be ASTM-A-325 high strength bolting with flat washers pro­
vided under the turned surface. For back to back channels, 1" 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 1 7/8".

4. 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 supplementary member to be field 
bolted and welded and is required on one side only.

5. All welding to be performed using AWS A5.1 (Latest Edition), E-70XX 
Electrodes.
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PRIMARY PIPE SUPPORTS SNUBBERS 
P60-2

REVISION NO. 1 
SEPTEMBER 25, 1980

Revision No. 1 issued to incorporate revisons to pipe support snubbers.

Supersede Vol. P60-1 issued for bids June 16, 1980 and replace with Revision 
No. 1.............

This revision 1 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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DIVISION USAGE
MM P PP SH FI SP S&earns-Hoger

fNCOA'OAATfO

ENGINEERING STANDARD

standard number 

FE03.0

APPROVALS

a~.CiL22

PAGE ■■■I qF _L

< Y*22L!J>
£ZL

PIPE HANGER INDEX 

VOL. P60-2 PIPE SUPPORT SNUBBERS
ISSUED 2-1^75 
REVISED

HANGER NO. REV HANGER NO. REV HANGER NO. REV HANGER NO. REV

H-FW-2-34 1* H-VT-1-37 1* : -
H-FW-2-35 1* H-VT-1-38 1*

' H-FW-2-36 1* H-VT-1-39 1*
H-FW-2-37 1* H-VT-1-40 1*
H-FW-2-38 1* H-VT-1-41 1*
H-FW-2-39 1* H-VT-1-42 1*
H-FW-2-40 1* H-VT-1-43 1*
H-FW-2-41 1* H-VT-1-44 1*

H-VT-1-45 1*
H-MS-2-38 1*
H-MS-2-39 1* H-VT-11-3 1*
H-MS-2-40 . 1* H-VT-11-4 1*
H-MS-2-41 1*
H-MS-2-42 1* H-VT-12-20 1*
H-MS-2-43 1* H-VT-12-21 1*
H-MS-2-44 1* H-VT-12-22 1*
H-MS-2-45 1* H-VT-12-23 1*
H-MS-2-46 1* H-VT-12-24 1*
H-MS-2-47 1* H-VT-12-25 1*
H-MS-2-48 1* H-VT-12-26 1*
H-MS-2-49 1* H-VT-12-27 1*
H-MS-2-50 1*. H-VT-12-28 1*

H-VT-12-29 1*
H-MS-3-9 1* H-VT-12-30 1*

‘ H-MS-3-10 1* H-VT-12-31 1*

H-MS-8-4 1*
H-MS-8-5 1*
H-MS-8-6 1*
H-MS-8-7 1* .

H-MS-8-8 1*
H-MS-8-9 1* • *Indicates Revisec this

issue.
H-TO-3-6 1*
H-TO-3-7 1*

H-TO-21-16 1*
*

H-TO-21-17 1* ■ ' -

H-VT-1-27 1*
H-VT-1-28 1*
H-VT-1-29 1*
H-VT-1-30 1*
H-VT-1-31 1*

. H-VT-1-32 1*
1 H-VT-1-33 1*
f H-VT-1-34 1*

H-VT-1-35 1* PROJECT NO. C-217CO
1*I y\ v » i-oD

335 DATE September 25,- •SHEET NO. 1 OF 1 REV. 2
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ELEVATIOM LOOKING SOUTH
+ LOCATION OF STEEL ATTACHMENT 

LOCATION Of FIFE ATTACHMENT

A X - -%M 
A 2- - '/a"
A Y- 2"PM

A fensfo ire*t* t+z, Pe*-ermo m+fS 
Revises Re** B&fcKsrs, u/etos '+*'*,t-fMMrrjS___  _______

VENDOR ENG. REV. REFERENCE OMwnMGS

P9-2
^'XS PIPE STAKI&HIOM 6Y PIPE FAS
4 C-S. Ft B< PIPE FA8.

Rear Bracket 5/^ 3
MrCHAHlCAL Sni'F.P.ER c, /2 F 3ENG<flFE:RiNG RECORDNOTES

pipe temperature: 44^°^
STRUCTURAL DESIGN LOAD: F>-I.2K Fy- 2.1k, 
PIPE s.zc:4,5',O.D. FToTAu = 2.5k 
PIPE INSULATION: Z*z"
PIPE MATENIAL: /\^rM AlO£«>6R.8

COMPONENT DESCRIPTIONmlm

11165/8•y- 7-.--V
10 HWe SOLAR PILOT PLANT DAGGETT. CALIFORNIAREVISIONS

|LWE N«4."FVJ-g-Mp.A [mark n«H-FW-2-34ANALYSIS ID. COPE [ X - F V- 0 / C -4 PROJECT N* C-21700
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TflflER
t-evet. &

LOCATION PLAN
■f LOCATION OF STEEL ATTACHMENT 

+ LOCATION OF FIFE ATTACHMENT

AX*-V4."
A Z-* _>/8"

VO/. Pt>o ?

3"XS PIPE SUfjgHIOM BY PIPE FAR.

g.S. ft PT Pipe FA6.
Rear Bracket Site 3

notes: 0
fife tempcnatune: 44C> p 
structural design load: F*«.8k F^3 h&k 

FIFE SIZE. 4-. 5“ O.Tj. FTfftALs^.OK 
PIPE INSULATION: 2.Vg'* ^ „ ca.
PIPE MATERIAL: A jTfA A106> CiK.O

T ENGINEERING RECORD

OATC
ficvtcwgp

omrc
PHOICCT

OATC

AW*NOVfcXl
CKECKEO

DATE

¥¥%----  . . >' V?,
ANALYSIS 10. COPE ) V- F W -C - A- 6/C '4~
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I
ITEM REdO

Ms»RANICALSNL>BESe.R 5y»g J /vS
COMFONENT DESCRIPTION REMARKS

scale:
NONE

St0arns:Rog«r 11166/8

REVISIONS

PROJECT N*
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C-21700 |lne n«4“FW-2-MBAImark Nth-FW-2-35



LOCATION PLAN
ELEVATION LOOKING NORTH + LOCATION OF STEEL ATTACHMENT 

•jfr LOCATION OF PIPE ATTACHMENT

VENDOR ENG. REV. REFERENCE DRAWINGS

MefiKAKKALGuoseFR s/g/F 3
REAR BRACKET S/2£ 3
^ xA^V/g" fg C.S. BV Pipe FAS.
■^'xs Pipe STANCHic>u BYPIPEF/^S.ENGif.EERIMG RECORD

----------- r&s>£Dr~
notes:
pipe temperature: 4-40 F 
structural design load: Fx = l-4k Fy-fi.Ok 

pipe size: 4.SO"0.D. i.5k FTot.* ?.7k 
PIPE INSULATION: Z'/g' , _
PIPE MATERIAL: AST |A AtOO OK' D

COMPONENT DESCRIPTIONzaamaa Mwai
1II6S/8

10 MWe SOLAR PHOT PLANT DAGGETT, CALIFORNIA
REVISIONS
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ELEVATIOM LOOKING SOUTH LOCATION PLAN

+ LOCATION OP steel ATTACHMENT 

-jt LOCATION OF PIPE ATTACHMENT

A x--s4b 
A z- -3/k"

/j\ Revse trem 3,4*K /if vise eeee 
SxtcKor A-rrAuiHetvrs etemi.es- 
Re rise fm>u/±r*s _________________ '

VENDOR ENG. REV, REFERENCE ORAWMSS

Mechanical Sn08Be.r Size 3 /=*. 307
REAR BRACKET S/2£ 3
4l/g"»:4^,'x l/z-ftC-S. BY PIPE FAB.
3'XS PIPE ST ARCHION BK Pi PS FAB.ENGINEERING RECORD

COMPONENT DESCRIPTION

HI 65/8
10 MUe SOLAR PILOT PLANT DAGGETT, CALIFORNIAREVISIONS
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ELEVATlOkl LOOK'WG WEST
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+ LOCATION OF STEEL ATTACHMENT 

-jt LOCATION OF FIFE ATTACHMENT
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. ________ Wbx.
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5“ys Pipe. STAirHir*! BY PiPF Ff

F.t-A'fi V.W.vr.T. 3
NOTES
PIPE TEMPENATUNE: 4 4 O '

SmoCTUHAL DESIGN LOAD. 

FIFE SUE: o v,.
PIPE INSULATION: 2.', L"

l.’l IL. , v\--

PIPE HATtKIAL: Avt'T I T fMCt
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B

“scale:

NONE
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COMFONENT DESCRIPTION REMARKS

St • arns:ltoge r
in 65/8

A
REVISIONS

10 MUe SOLAR PILOT PLANT DAGGETT, CALIFORNIA

PROJECT N« C-21700 |LWE N» 4".pw.g , [MARK N« H'



I'/^T.O.S. EL, lA-fa'-11 h

LOCATION PLAN
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pipe temperatune: *-1-4 O'T COMPONENT DESCRIPTION
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NOTES
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ENGINEERING RECOtTO 5

DCSIONCO tYf.LtfXU ____
o*Tr = /.S 1 ' - lUfl 3

REVIEWED ; 2
DATE V ’ DAU "T\RROJCCT . i '"■'""ir’'?. i

DATE ' ' ' l.MAj.'i.L REVISIONS
ANALYSIS ID. CODE | V - i - / - L-14 1 1 PROJECT N>

rco-2.

?>' X S Pipe, snuATH i p»Q ~fer PIP£
4Vi < ^-Vz. x Vz. TE Bv ViPts r ms.

r-T/,,'R EH' t FT. 5/?^ /

TAS.

NOTES
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LOCATION PLAN
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LOCATION OF pipe attachment

A X- o"

ELEVATIOM LOOKIM6 NORTH

VENDOR ENG. REV.

L__. VZx Sfy'xte "C. f ft &rP,'P£ FA ACLCCTAICAL
3A,S)CHe-r S/A£ 3
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pipe size: 6.5''<?-D.
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PIPE MATERIAL: A3TIA A335

COMPONENT DESCRIPTION
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+ LOCATION OF STEEL ATTACHMENT 
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VENDOR ENG. REV. REFERENCE ORAMNNOS

P9- 3
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APPENDIX II

PURCHASE ORDERS 

FOR

PIPING AND MECHANICAL EQUIPMENT 

CONSTRUCTION PACKAGE 9

LONG LEAD MATERIAL

Spec No. P.O. No. Description

E6 — Primary Prefabricated Pipe

E2 3001 Primary Pipe Supports

E8 3002 Pipe Support Snubbers
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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.
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PURCHASE ORDERi5{J®sii?nQS=IS®g'®n’
PAGE NO. DATE 1 REQUISITION

i of 9 Jul 23/80 1 E3 Rev. 1
ACCOUNT REL. NO. ORDER NO.

X73420 3001 C21700
REQUIRED AT DESTINATION

Oct 01/80
SELLER'S SHIPPING PROMISE

See Below
F OB. POINT

Jobsite
SHIPPING POINT

Brooklyn, NY
SELLER

F & S CENTRAL 
c/o Densand Inc.
1117 South Huron
Denver, CO 80223
Attn: Mr. Gary E. Morgan
13031 777-9217

TERMS OF PAYMENT AND INVOICING INSTRUCTIONS ARE 
STATED AFTER LAST NUMBERED ITEM OF THIS ORDER

DIRECT CORRESPONDENCE CONCERNING THIS
ORDER TO:
STEARNS-ROGER
BOX 5888, DENVER, CO 80217
attn: Mr* N. Mullins
PHONE (303) 758-1122 TWX 910-931-0453 TELEX 045-540

consign TO: TOWNSEND AND BOTTOM, INC., c/o J. M. Abram, Construction 
Manager, Solar-One, Pilot Plant, Dagget, CA 92327

route via: Prepaid - Truck - Vendor's Option______________________
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.

CONFIRMING ORDER - DO NOT DUPLICATE
ITEM QUANTITY DESCRIPTION UNIT PRICE

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 P60-1, 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

*28.499.00 (Parti
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.

BUYER
STEARNS-ROGER ENGINEERING CORPORATION

THIS DOCUMENT CONSISTS OF — 7 
INCLUDING REFERENCED ATTACHMENTS.

PAGE(S) NOT

407 1521p/ANM/sf
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PURCHASE ORDER
©G®ffli?nQs4IS@g®i?

PAGE NO.

2 F & S CENTRAL
REL. NO. ORDER NO.

3001 C21700
ITEM QUANTITY DESCRIPTION UNIT PRICE

1 1
SCHEDULE FW-1

H-FW-2-2 $98.31 Ea.
2 1 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 1 H-FW-2-6 239.12 Ea.
6 1 H-FW-2-7 98.31 Ea.
7 1 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 1 H-FW-2-11 367.16 Ea.
11 1 H-FW-2-12 368.25 Ea.
12 1 H-FW-2-13 115.78 Ea.
13 1 H-FW-2-14 139.76 Ea.
14 1 H-FW-2-15 98.31 Ea.
15 1 H-FW-2-16 98.31 Ea.
16 1 H-FW-2-17 98.31 Ea.
17 1 H-FW-2-18 98.31 Ea.
18 1 H-FW-2-19 451.20 Ea.
19 1 H-FW-2-20 99.03 Ea.
20 1 H-FW-2-21 22.60 Ea.

21 1
SCHEDULE FW-2

H-FW-2-23 22.60 Ea.
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PURCHASE ORDER

PAGE NO.

3 F 8. S CENTRAL
REL. NO. ORDER NO.

3001 C21700
ITEM QUANTITY DESCRIPTION UNIT PRICE
22 1 H-FW-2-24 $94.83 Ea
23 1 H-FW-2-25 15.93 Ea
24 1 H-FW-2-26 22.60 Ea
25 1 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 25.67 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 17.73 Ea
36 1 H-FW-9-5 21.21 Ea
37 1 H-FW-9-6 82.24 Ea

38 1
SCHEDULE MS-2

H-MS-2-6 189.94 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
43 1 H-MS-2-11 1,240.52 Ea
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^ PURCHASE ORDER

PAGE NO. REL. NO. ORDER NO.

4 F & S CENTRAL 3001 C21700
ITEM QUANTITY DESCRIPTION UNIT PRICE
44 1 H-MS-2-12 189.94 Ea.
45 1 H-MS-2-13 189.94 Ea.
46 1 H-MS-2-14 189.94 Ea.
47 1 H-MS-2-15 189.94 Ea.
48 1 H-MS-2-16 2,470.13 Ea
49 1 H-MS-2-17 189.94 Ea.
50 1 H-MS-2-18 189.94 Ea.
51 1 H-MS-2-19 189.94 Ea.
52 1 H-MS-2-20 189.94 Ea
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
57 1 H-MS-2-25 558.46 Ea
58 1 H-MS-2-26 187.24 Ea
59 1 H-MS-2-27 188.42 Ea
60 1 H-MS-2-28 153.51 Ea
61 1 H-MS-2-29 258.44 Ea
62 1 H-MS-2-30 133.53 Ea
63 1 H-MS-2-32 84.01 Ea
64 1 H-MS-2-33 39.44 Ea
65 1 H-MS-2-34
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ITEM QUANTITY DESCRIPTION UNIT PRICE

66 1 H-MS-2-35 $66.30 Ea.

67 1 H-MS-2-36 93.98 Ea.

68 1 H-MS-2-37 Advise

69 1
SCHEDULE MS-3

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-rMS-3-8 187.42 Ea.

76 1
SCHEDULE MS-6

H-MS-6-1 548.89 Ea.

77 1 H-MS-6-2 109.07 Ea.

78 1 H-MS-8-1 86.26 Ea.

79 1 H-MS-8-2 160.59 Ea.

80 1 H-MS-8-3 127.55 Ea.

81 1 H-MS-10-1 70.36 Ea.

82 1 H-MS-10-2 75.98 Ea.

83 1 H-MS-10-3 36.87 Ea.

84 1 H-MS-10-4 158.91 Ea.

85 1
SCHEDULE MS-7

H-MS-7-2 116.39 Ea.
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86 1 H-MS-7-3 $51.92 Ea

87 1 H-MS-7-4 184.98 Ea

88 1 H-MS-7-5 170.22 Ea

89 1 H-MS-7-6 61.03 Ea

90 1 H-MS-7-7 61.11 Ea

91 1 H-MS-7-8 93.98 Ea

* 92 1 H-MS-7-9 66.30 Ea

93 1 H-MS-7-10 51.92 Ea

94 1
SCHEDULE MS-9

H-ST-9-1 189.48 Ea

95 1 H-ST-13-1 34.26 Ea

96 1 H-ST-13-2 41.11 Ea

97 1 H-ST-14-1 27.47 Ea

98 1
SCHEDULE VT-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 Ea

101 1 H-VT-1-5 127.91 Ea

102 1 H-VT-1-6 127.91 Ea

103 1 H-VT-1-7 572.76 Ea

104 1 H-VT-1-8 127.91 Ea

105 1 H-VT-1-9 127.91 Ea

106 1 H-VT-1-10 127.91 Ea
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107 1 H-VT-1-11 $127.91 Ea

108 1 H-VT-1-12 760.68 Ea

109 1 H-VT-1-13 127.91 Ea

110 1 H-VT-1-14 127.91 Ea

111 1 H-VT-1-15 127.91 Ea

112 1 H-VT-1-16 127.91 Ea

113 1 H-VT-1-17 779.34 Ea

114 1 H-VT-1-18 660.66 Ea

115 1 H-VT-1-19 440.17 Ea

116 1 H-VT-1-20 474.56 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

121 1 H-VT-1-25 91.86 Ea

122 1 H-VT-1-26 116.79 Ea

123 1 H-VT-11-1 164.12 Ea

124 1 H-VT-11-2 166.77 Ea

125 1 H-VT-12-1 389.27 Ea

126 1 H-VT-12-2 92.80 Ea

127 1 H-VT-12-3 56.15 Ea

128 1 H-VT-12-4 42.25 Ea
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129 1 H-VT-12-5 62.71 Ea.

130 1 H-VT-12-6 46.84 Ea.

131 1 H-VT-12-7 32.03 Ea.

132 1 H-VT-12-8 112.34 Ea.

133 1 H-VT-12-9 29.60 Ea.

134 1 H-VT-12-10 64.50 Ea.

135 1 H-VT-12-11 33.97 Ea.

136 1 H-VT-12-13 32.59 Ea.

137 1 H-VT-12-14 32.75 Ea.

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. 0. 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 30% 
and Constant Pipe Supports Bulletin 177 base price less 25%. 
Prices are firm thru Dec 31/80.
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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 1n 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 Ju1 
14/80 by Mr. Gary H. Morgan.
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P.O. 3002

PIPE SUPPORT SNUBBERS

(Not available at time of issue)
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