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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal liability
or responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency
thereof.

DISCLAIMER

Portions of this document may be illegible in electronic image
products. Images are produced from the best available
original document.
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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 Tong lead pipe supports and seismic
snubbers.

This document is a partial submittal of all PSS long lead hardware procurement
documentation. This document along with RADL 7-44B, which includes the

diesel and motor driven fire pumps, and various pressure seal and special
control valves comprise the total PSS long lead hardware for Construction
Package 9.

Questions concerning this report should be directed to R. J. Perkins at
(714) 896-3073.
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SCOPE
This document contains the procurement documentation prepared by the
SFDI (Stearns-Roger) for the long lead material required to be procured
in support of the Piping and Mechanical Equipment Construction Package
9 for the 10 MWe Solar Pilot Plant being constructed at Daggett, CA.
PURCHASE SPECIFICATIONS
The purchase specifications included herein define the technical
requirements for the specific long lead items to be procured. They
represent the final specification as conformed for purchase. The
hardware was grouped into three (3) categories for this procurement
effort as follows:
A. Primary Prefabricated Pipe (heavy wall and alloy); identified
as Specification No. Stearns-Roger E6, DOE 40P700-17S, dated
' 28 March 1980 (for Stearns-Roger Piping Purchase), Revision 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 40P700-161, 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 40P700-171), dated 26 September 1980 (For Purchase).
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The detail technical specification for each of these procurement

packages are included in Appendix I.

PURCHASE ORDERS

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

HARDWARE DELIVERY SCHEDULE

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

REFERENCES
The material identified herein was referenced in the Technical Specifi-
cations as prepared by the SFDI for the Piping and Mechanical Equipment
Construction Package 9, which is identified as follows:
. Technical Specification DOE 40M700-6S, under cover of
SAN/0499-39, MDC G8177 (RADL Item 7-33), dated June 1980.
The above specification was included in the invitation for bid prepared
by Townsend & Bottum, Inc., as follows:
. 10 MWe Solar Pilot Plant, Invitation for Bids, TB-FB-96-80-
JC50007, Piping and Mechanical Equipment, distributed on
July 1980.




APPENDIX 1

PURCHASE SPECIFICATIONS
FOR
PIPING AND MECHANICAL EQUIPMENT
CONSTRUCTION PACKAGE 9

LONG LEAD MATERIAL






NMarch 28,1980
For S-R Piping Purchase

Rev. 1 Sepicuiber12,1C0

SPECIFICATION
S-R E6

D. 0. E. NO. 40P 700 - 17S

for

PRIMARY FABRICATED PIPE
(HEAVY WALL AND ALLOY)

for

- 10 MW, SOLAR PILOT PLANT
SOLAR-ONE
" DAGGETT, CA.

Prepared by:

Stearns-Roger

ENGINEERING CORP,

PROJECT NO. €-21700
5



September 12, 1980

REVISICN NC. 1
10
S-R Eb

SPECIFICATION D.O.E. NO. 40P700-175
FOR
PRIMARY FAERICATED PIPE
(HEAVY WALL AND ALLOY)
FOR
PURCHASE

Revision No. 1 is issued for:

A.

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

Completion of Rocketdyne reference drawings.

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

Clarification of material note on DNJO.5.

Updating of Engineering Standards SEOO.1 and SEOO .MBX.
Clafirication on use of Fabricator's drawings.

Addition of Primary Pipe Support Volumes P60-1 and P60-2.
Clarification of Rocketdyne piping field hydrotests.

Clarification on mailing reprocducible drawings.

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 DNJ0.5
Sheet 3 of 5, SEOC.1 Sheet 1 of 2, ana SEOOQ .MBX Sneets 1 and 2 cf 2.

Delete Engineering Stancarac DE21.9.

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

Remove cover and replace with cover marked Revision No. 1 attached heretc.
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1.

SPECIFICATION
FOR
PRIMARY FABRICATED PIPE [HEAVY WALL AND ALLOY)

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.

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.
CODES AND STANDARDS

A. A1l 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.
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SPECIFICATION (CONTD)

4, OPERATING CONDITIONS

A.

Environmental

a. Altitude of plant above mean sea leVelz 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 Uhiform Building Code Seismic Zone 3.

Design Conditions

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

5. MATERIALS FURNISHED BY FABRICATOR

AQ‘

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
adaditional 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 SEOQ.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 Auxi]iary Steam
Header Limit in accordance with Piping Engineering Standard
SEO0 .FEA. Design Temperature 950 F Design Pressure 305 psig.

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

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

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

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

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

ST-18 and -19; Admission Steam and Branches in accordance with
Piping Engineering Standard SEQ0.HEA. Design temperature 902°F;
Design Pressure 450 psig.

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

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

(2) Ope‘(]) thermowell for the receiver steam dump (FEA)
piping.

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

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

Weldolets as shown on the Drawings.

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

A1l bolts, studs, nuts, washers, gaskets, etc., required for the
makeup of flanged joints.

A1l branch connections on the piping.

Nuts required for supporting vertical pipe insulation in
accordance with DP30.1.

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.

-3-
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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 Orawings and furnished by the
Fabricator shall include carbon steel and alloy piping materials as
defined on Appendix B, Part II, Rocketdyne material take-off.

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

D. A1l material shall be marked in accordance with Paragraph PREPARATION
FOR SHIPMENT of this Specification,

6. MATERIALS FURNISHED BY OTHERS (ROCKETDYNE)

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

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

7. MATERIAL NOT INCLUDED UNDER THIS SPECIFICATION

A. A1l valves and accessories.

B. All piping 2-inches and smaller.

C. A1l piping supplied "By Others" as shown on the drawings.
D. A1l 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 P1-1,
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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Any deviations between this Specification and the supplements shall
be brought to the attention of the Engineer for resolution of the
conflict.

FABRICATION

A.

a.

General

Piping shall be fabricated as required by the applicable Piping
Engineering Standara for each pipeline, and as shown on the
drawings. Al1l 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.

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

A1l 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.

A1l instrumentation connections shall be tagged with the
appropriate tag number and installed in the pipe by the
Fabricator.

Nuts required for supporting vertical pipe insulation shall be
attached to the pipe in accordance with Engineering Standard
DP30.1.

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.

Welded Construction

a.

A1l welders shall be qualified in accordance with the
requirements of the Code(s) governing the class of work to be
done.

Piping butt weld transitions shall conform to ANSI B31.1. The 1
minimum wall thickness for pipe and fittings after counterboring

shall not be less than the specified minimum code calculated '
pipe wall thickness.

12 -5-
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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.

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

A1l welded attachments to piping specified to be postheat
treated shall be attached prior to such postheat treatment.

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
de;igned and fabricated in accordance with PFI Standard ES-16,

1979,

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.

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.

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.

Threaded Construction

A1l pipe threads on pipe and fittings shél] conform to ANSI B2.1 for
pipe threads.

Flanged Construction

d.

A1l 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.

13
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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.

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

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. SEQO0.1,
GENERAL NOTES.

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.

Branch Connections

a.

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

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

?y grinding or other suitable means to assure a smooth radius
inish.

A1l 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.

A1l 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 Suppliement PTC 19.5; 4-1972.

Bends (For Rocketdyne Piping)

a.

A1l 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.

14
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A1l 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.

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.

A1l 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
ANST B31.1, Paragraph 104.2.1.

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.

If pull-legs of a material foreign fo 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.

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.

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.

A11 Incoloy 800 pipe bends shall be liquid penetrant inspected
for surface cracks in accordance with ANSI B31.1.

A1l 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
frg? scale, sand, abrasive cleaning materials and other foreign
matter.

Cleaning and Finishing

a.

A1l 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.

15



b.

C-21700
S-R E6

SPECIFICATION (CONTD)

A1l pipe and fittings shall have all paint removed from the
interior surfaces.

10. TESTING REQUIREMENTS

A.

d.

General

A1l 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.

The Fabricator shall inspect his shop welded joints to the

extent and in accordance with the techniques and acceptance
standards specified in ANSI B31.1 and as further specified

herein.

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.

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
1imit the right of the Engineer to later conduct such
performance tests as it may desire, or its rights under any
warranty or guarantee.

Manufacturer's Hydrostatic Tests

a.

General

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

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

16
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b. 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 ana -9 shall be hydrostatically tested to 3750 psig.

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

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

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

(10) Each piping system on Admission Steam ST-18 and -19 shall 1
be hydrostatically tested to 675 psig.

(11) Each piping system fabricated per Rocketdyne drawings 1
shall be field hyarostatically tested per applicable coae.

. Weld Examination Requirements

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

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

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

Incolloy Pipe

Une length per heat of all incolioy piping shall be liquid penetrant
inspected.

-10-
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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:

Exceptions or Modifications to Specification No. FJ50.50

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.

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 Al06, ASME
SA-182, ASTM A182 and/or ASTM A234.

(2) Additional product analysis, 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.

¢. Fabricator's Drawings

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

-11-
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(2) Item 2B of Standard No. FJ60.60 shall include field
erection drawings as specified herein.

(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 "APPRQOVED 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) Vvalve 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) A1l 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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The Fabricator shall then revise the field erectioﬁ and
spool sheet drawings in accordance with the Engineer's
comments and reissue (1) sepia and (1) print.

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

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

Fabrication Procedures

(1)

(2)

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

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.

The Engineer's review and/or comments of the Fabricator's
procedures and reports shall in no way relieve the
Fabricator of the full responsibility for satisfactory
welding, heat treating, radiographing, examining by
1iquid 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) A11 other inspections performed by the Fabricator.

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

Shipping Information

At least thirty (30) days prior to initial shipment of equipment

specified herein, the Fabricator shall submit the following

information to the Engineer for approval:

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

b. Specific shipping data, as follows:

(1) Name of carrier.
(2) Proposed routing.

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

(4) Packing and classification description (at time of
shipment).

-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. A1l 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) A1l 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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To facilitate identification and assembly in the field, each
pipe spool shall be conspicuously marked with clear and 1eg1b1e
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.

A1l other bolts, studs, gaskets, etc., required for flanged
joints shall be assembled, packaged and identified by 1ine pipe
'size, material and pressure class. Spare gaskets shall be
separately packaged and tagged as spare parts.

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

Shipping Information

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

Tagging Instructions

a.

A1l crates, boxes, bags or items shipped loose or skidded shall
contain the following information:

(1) DOE No. 40P700-175

(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

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

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 1limit 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



€-21700

S-R Eb
10/30/79
Revision No. 1

APPENDIX A
PIPE MATERIALS.
S-R PIPING
. . . * Quantity

Line No. Size Spec. Sch. "C" Bore Linear Ft.
AS-7 6" FEA 40 6 .094
C0-6 . 3" BBA** 160 2 .692
C0-12 4" FEA 40 4 .,044
FW-2 4" MBA 160 3.530
Fu-9 2-1/2" MBA 160 2.178
MS-2 6" QEB XXS 5.072
MS-3 6" QEB XXS 5.072
MS-5 0" 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
MS-8 6" QEB XXS 5.072
MS-9 6" FEA 40 6.094
MS-10 4 QEB 160 3.530
ST-9 a4 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 - 1o FEA 40 10 .070

2.479

VT-12 2-1/2" KEB 40

* Approximate footage‘is listed based on the Piping Material Take-Off.
**  Special 3'0" long section.

CA-1
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Rocketyne Piping (ASME B&PV Code) ’ 1

39-C0-222-QEX | S

4"~ FW-200-MBX 1
2-1/2"-FW-201-MBX

2-1/2"-FW-202-MBX

2-1/2"-FW-203-MBX

3%,4"-FW-228-MBX

2-1/29-F}-23 1-MBX

2-1/2"-FW-232-MBX

2-1/2"-FW-233-MBX

2-1/2"-FW-234-MBX

2-1/2"-FW-235-MBX |

2-1/2"-FW-236-MEX

6"-MS-201-QEX 1
4v-ST-202-QEX -

Rocketdyne Piping (ANSI B831.1 Piping Code) . 1

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) 1
4"-VT-201-KEX

3"-VT-208-QEX

# This piping is uncger the jurisdiction of Section I of the ASME EBoiler ang
Pressure Vessel Code.

A-2
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PRIMARY FABRICATED PIPE
S-R MATERIAL TAKE-OFF
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PIPING MATERIALS QUANTITIES FOR

S-R PIPING TO BE ESTABLISHED

BY S-R PIPE SHOP
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PRIMARY FABRICATED PIPE
ROCKETDYNE MATERIAL TAKE-OFF

Revised 3/27/80
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COR E P/ P//\/G MATER /A [_ Feedwater Sys. 3-17-80

DESCRIPTION MATERIAL SPEC. QTY

h NPS Sch 160 CS Pipe ASTHM A-106 Grade B 100 ft.
3 NPS Sch 160 CS Pipe ] 60 ft.
2 1/2 NPS Sch B0 CS Pipe 220 ft.
6 NPS Sch 80 CS Pipe 4o ft.
1 NPS Sch 80 €S Pipe J ' 180 ft.
1/2 NPS Sch 80 CS Pipe ASTM A-106 Grade B 60 ft.
_3/4 NPS Sch 80 €S Pipe ASTM A-106 Grade B ‘ 600 ft.
1 1/2 NPS Sch 80 CS Pipe ‘ ASTM_A-106_Grade 8 100 ft.
4_NPS Sch 160 90° LR Elbow ASTHM A-234 Grade WPB L1
NPS Sch 160 90° LR Elbow 4

1/2 NPS Sch 80 90° LR Elbow : 37

1/2 NPS Sch 80 45° LR Elbow 7
NPS Sch 80 90° LR Elbow 30

1/2 NPS Sch 80 45° LR Elbow

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

3
2
1
1
2
1 NPS Sch 80 45° LR Elbow
2
4
| 4

i NPS Sch 160 St Tee

7
4
1/2 NPS Sch 80 ST Tee 3
5
1
|

R 3 NPS Sch 160 St Tee

1 1/2 x 1 1/2 x 3/4 NPS Sch 80 Tee 22
1/2 NPS Sch 80 Tee 6
| 3/4 NPS Sch 80 90° LR Elbow ’ 98
1/2 NPS Sch 80 90° LR Elbow | { 4
1/2 NPS Sch €0 45° LR Elbow ASTM A-234 Grade WPB 3

=® e
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CORE PIPING MATERIAL

Feedwater Sys. 3-17-80

DESCRIPTION

MATERIAL SPEC.

QTY

4 x 2 1/2 NPS Sch 160 C Reducer

ASTM A-234 Grade WPB

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

!

l

L x

3 NPS Sch 160 C.Reducer

3 x

1 1/2 NPS Sch 160 C Reducer

1 1/2 x 3/4 NPS Sch B0 C Reducer

3/4 x 1/2 NPS Sch 80 C Reducer

4 NPS Sch 160 Cap

ASTM A-234 Grade WPB

x 2 NPS Sch 160 Weldolet

ASTM A-105

p.3

] NPS Sch 160 x Sch 80 Weldolet

}

)

- | s I ONIN N N W |-

1 NPS Sch 160 x Sch 80 Weldolet

[=-]

X

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

¢-11-9

1/2 NPS Sch 80 Class 1500 WN Flange

o O

"
4
3 x
4
2
1

NPS Sch 80 Class 1500 WN Flange

ASTM A-105

~
~N

X

oz

0z —2do K 376

Prbes Si?2&E S  ry
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CORE PIPING MATERIAL

Steam & Start Sys. 3-17-80

DESCRIPTION MATERIAL SPEC. QTY
6 Sch XX Weld Cap ASTM A335 Grade P22 | - 1
3 Sch XX Weld Cap A335 P22 4
3 x 1/2 Sch 160 Swage A182 F22 1
3 x 1 Sch XX Swage A182 F22 B 2
6 x 3/4 x 4 1/2 Sch XX - Sch 80 Nipolet A182 F22 . !
b x 3/4 x 4 1/2 Sch XX - Sch 80 Nipolet A182 F22 1
4 x 3/4 x 4 1/2 Sch 80 Nipolet A182 F22 2
3 x 3/4 x 4 1/2 Sch xx - Sch 80 Nipolet A182 F22 2
6 x 3004 R.F.W.N. Flange A182 F22 1
3 x 2500# R.F.W.N. Flange A182 F22 2
] x 25004 R.F.W.N. Elange A182 F22 2
1 x 15004 R.F.W.N. Flange A182 F22 2
6 x 4 Sch XX Reducer A335 P22 2
4 x 3 Sch XX Reducer A335 P22 !
3 x 2 Sch XX Reducer A335 P22 2
2 x 1 Sch 80 Reducer A335 P22 2
3/b x 1/2 Sch 160 Reducer A335 P22 7
| 3/4 x 1/2 Sch 80 Reducer A335 P22 2
| 6 x 90° Sch XX LR Elbow A335 | P22 4
4 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
P} x 90° Sch 160 LR.Elbow A335  § 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 A335 P22 3

6 x 3 Sch XX Reducing Cross A335 P22 2

6 x 2 Sch XX Weldolet ' A182 F22 7

L x 1 Sch XX - Sch 80 Weldolet A182 F22 2

4 x 1 Sch 80 Weldolet A182 F22 2

3 x 2 Sch XX Weldolet A182 F22. 1

3 1/2 Dia x 10" Bar Stock a322 | ko 12 ft.
3/4 x 48 x 72 Steel Plate ASTM A387 Grade 22 1 Pc,
6 Sch XX Pipe l A335 P22 70 ft.
Lk Sch XX Pipe A335 P22 50 ft.
4 Sch 80 Pipe A335 P22 20 ft.
3 Sch 160 Pipe A335 P22 50 ft,
2 Sch 80 Pipe A335 P22 25 ft.
1 Sch 160 Pipe | a335 0 p22 10 ft,
) Sch 8C Pipe ASTM A335 Grade P22 20 f¢e,
10 Sch 20 Pipe ASTM A106 Grade B 16 ft.
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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 1
DNOO .2 7/30/76 3 .
DN0O .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 .60T 10/22/79 1
SEQD .1 Pg 1, 2/4/80; Pg 2, 8/1/79 2 1
SEQO .FEA Pg 1, 2/4/80; Pg 2, 12/14/79 2
SEOO .KEB Pg 1, 2/4/80; Pg2 & 3, 9/6/79 3
SEOQ .KEX Pg 1-3, 2/4/80 3 1
SEOO .MBA Pg 1, 2/4/80; Pg 2, 8/1/79 2
SEOQ .MBX Pg 1, 2/4/80, Pg 2, 8/1/79 2 1
SE00 .QEB Pg 1, 2/4/80; Pg 2, 12/14/79 2 1
SEOO .QEX Pg 1-2, 2/4/80 2 1
SEOQ .RNX Pg 1, 2/4/80 1 1
B. Drawings attached separately as follows: 1
a. S5-R Drawings
S-R Drawing S-R Sheet
Number Number : Rev. Title
XL-22934 P1-1 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 1
: -Receiver
XL-22934 P9-3 1 Piping Drawing 1
-Receiver
XL-22934 P9-4 1 Piping Drawing 1
-Receiver
XL-22934 P9-8 1 Piping Urawing 1
-Pipe Rack
XL-22934 P9-10 1 - Piping Drawing 1
' -Pipe Rack
XL-22934 PS-13 1 Piping Drawing 1
-Sections
C-1



S-R Drawing
Number

XL-22934
XL-22934
XL-22934
XL-22934
XL-22934
XL-22934 (For

XL-22934 (For

XL-22934 (For
XL-22934 (For

Ref.)
Ref.)

Ref.)
Ref.)

Rocketyne Drawings

DOE DRAWING
NUMBER

40P2005131763
40P2005131764
40P2005131765
40P2005131766
40P2005131767
40P2005131925
40P2005131926
40P2005131927
40P2005 131928
40P2005131929
40P2005131930
40P2005131931
40P2005131932
40P2005131933
40P2005131934
40P2005131935
40P2005131937
40P2005131938
40P2005131939
40P2005131940
40P2005131941
40P2005131942

40P2005131943
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P9-14
P9-15
P9-18
P9-19
P9-20
P13-2

P13-3

P13-4
P13-6

S-R Sheet
Number

35

c-2

— ek ol d aed

Rev. Title

Piping Drawing-Sections
Piping Drawing-EPGS Area
Piping Drawing-Details.
Piping Drawing - Details
" Piping Drawing - Details
Isometric-Main Steam,
PSS, TSS & EPGS
Isometric-TSS Admission
Steam
Isometric-R.S. Feedwater
Isometric-R.S. Flash
Tank Vent to EPGS

TITLE

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

Core Piping Plan

Core Piping Plan
Core Piping Plan
Core Piping Plan
Core Piping Plan
Core Piping Plan
Core Piping Plan
Core Piping Plan
Core Piping Plan
Core Piping Elevation
Core Piping Elevation
Core Piping Elevation
Core Piping Elevation
Core Piping Elevation
Core Piping Elevation
Core Piping Elevation
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DOE DRAWING
NUMBER

40P2005 131944
40P2005131945
40P2005131946
40P2005131948
40P2005131949
40P2005131950
40P2005131952
40P2005131953
40P2005131954
40P2005131955
40M2005131962
40M2005131963
40M200513 1964
40M2005131965
40M2005 131966
40M2005131967
40M2005131968
40M2005131969
40M2005131970
40M2005131658
40M200513 1659
40M200513 1660
40M2005131661

40M2005131662

40M200513 1665
40M200513 1666
40M2005131667
40M2005131668
40M200513 1669
40M2005131670
40M2005131671
40M2005131672
40M2005131673
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TITLE

pr———

Feed Water Elevation
Feed Water Elevation
Boiler Drain Elevation
GNy Panel

GNp Panel

GN2 Panel

Instrument Air
Instrument Air
Instrument Air
Instrument Air

Pipe Supports

Pipe Supports

Pipe Supports

Module Installation
Module Installation
Module Installation
Heat Shield

Heat Shield

Pipe Supports

Module Assy.

Module Assy.

Module Assy.

Preheater Instrumentation
Preheater Instrumentation
Boiler Bracket

Boiler Instrumentation
Boiler Restraints
‘Boiler Supports

Boiler Springhanger
Boiler Thermcwell Detail
Boiler Separator Pipe Detail
Boiler Instrumentation
Boiler Instrumentation

S-R Pipe Support Details

Volume Rev.
P60-1 5
P60-2 0

Title

Primary Pipe Supports
Primary Pipe Supports Snubbers

36 c_3
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BIVISION USAGE

Siearms-Roger STANDARD NUMBER

s, Sect.’

et Supddlel

div. [ b L —

mi P {PPISH] FI| P DN 00.2
vz ENGINEERING STANDARD
APRROYALSZ, /) PAGE _| OF_3

TYPICAL INSTRUMENTATION PRESSURE AND

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

NIPPLE

NIPPLE —>
N

N

THERMAL SLEEVE
WELDING ADAPTER

WELD f@
FIELD it (SUPPLIED BY FLOW

FiGU

NOTES:

3. ”D" - '
""" -3
apn _ 1
L1 LI 3

RE |

FOR TEMPERATURES UP TO 750°F.

/4" DIA.
/8" DIA.
/2" DIA.
/4" DIA.

4. MATERIAL, CLASS
"PIPING MATERIALS".
5. tw = DIMENSION OF PARTIAL PENETRATION WELD.

WELDING ADAPTER ELEMENT VENDOR)
IELD WELD (SUPPLIED 87 FLoW  Lock RING 2
. . M h

BRANCH P IPE ELEMENT VENDOR) N __ SHOP WELD

WALL THICK - SHOP WELD PREFERRED % 72"\~ PREFERRED

NES S 242 % ]

c N > A =.
RS S = X \§§§S§ RNt /87 MAX.
-l ] SEE NOTES SEE NOTES | LYﬂ 4" FILLET-
D L— tw > WALL THICKNESS _ ) MIN. (TYPICAL)

OF SCH. 160 BRANCH PIPE +
1/4" FILLET (TYPICAL F1G.1 42) FIGURE 2

FOR TEMPERATURES ABOVE 750°F, AND A SECONDARY ELEMENT
WiTH APPRECIABLE DISPLACEMENT.

INSTALLAT{ON PROCEDURE:

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

2. STRESS RELIEVE.
3. BORE PIPE TO REQUIRED y.p.

Y. ORILL AND REAM PRESSURE CONNECTION HOLE IN PIPE IN
ALIGNMENT WITH HOLE N 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.

I. EDGE OF HOLE MUST 3E CLEAN AND SQUARE OR ROUNDED SLIGHTLY, FREE FROM BURRS, WIRE EDGES,
OR OTHER IRREGULARITIES.

2. HOLE THRU PIPE WALL TO BE DRILLED AFTER NIPPLE OR ADAPTER IS WELDED TO PIPE, USING THE
NIPPLE OR ADAPTER FOR DRILL GUIDE.

MAX. FOR | /2" AND SMALLER PIPE

MAX. FOR 2" AND 3" PIPE

MAX. FOR 4" THRU 8" PIPE

MAX. FOR 10" AND LARGER PIPE

AND RATING OF ADAPTERS TO COMFORM TO STEARNS-ROGER SPECIFICATIONS
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DIVISION USAGE | BleArISe. l3war

STANDARD NUMBER

D
- /P T ENGINEERING STANDARD DN 00.2
s Sect. g &/ PAGE_2 OF_3
t SU;V,,,_,A,_ TYPICAL INSTRUMENTATION PRESSURE AND
Dive_{L" ‘—" 3 FLOW CONNECTIONS TSSUED7/3077¢
' REVISED

/7

SOCKET WELD BRANCH CONNECTION
PER S-R "PIPING MATERIALS" SPEC.
OR_SOCKET WELD HALF COUPLING,
MAT:RIAL CLASS &

S-R

FULL PENETRATION WELD
+ L/4" FILLET

(
/ //,‘ 4
RUN PIPE WALL -———% 77

NOTES:

T0 BE USED WHERE FULL PENETRATION WELDS ARE DESIRED

t

FULL PENETRATION WELD

+ 1/4" MIN. FnLL:T—\  '
{
RUN PIPE WALL —» / ///4

2 / //// 7 ////,

SEE NOTES

——-JD).—

FIGURE |

TO BE USED ONLY WHEN SPECIFIED ON PIPING DRAWINGS

MIN, FILLET WELD = 1.09

BRANCH WALL THICKNESS —__——_%____i

RATING PER’
"PIPING MATERIALS™ SPEC.

z

AN\
e
77
7 I /’

) ]
R

;;/
ol
FIGURE 2

CH CONNECTION 1S |

SOCKET WELD HALF COUPLING .Goop
FOR FULL RATING OF FORGED STEEL
FITTING,

j us

RE

"BR

S1ZE OR GREATER.

3RANCH CON“ECT!ONS
ING SOCKET WELD HALF COUPLING
gIR‘ REINFORCEMENT ?HECK IF
E

4 RUN

1
L 5/32"' MiN,

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

OTHER IRREGULARITIES,

HOLE THRU PIPE WALL TO 3E DRILLED AFTER FITTING IS WELDED TO PIPE, USING THE FITTING FOR

GUIDE,
"D" |/4" DIA. MAX. FOR | 1/2"
"D" - 3/8" DIA. MAX. FOR 2" AND

"p" - |/"" DIA. MAX.
"D" - 3/4" DIA. MAX.

AND SMALLER PIPE
3" PIPE

FOR 4" THRU 3" PIPE
FOR 10" AND LARCGER PIPE

MATERIAL,CLASS, AND RATING OF FITTINGS SHALL CONFORBM TO STEARNS-ROGER SPECIFICATION "PIPING

MATERIALS",

ALL FE, PC, PI,
SPECIFlCATION "PIPING WAT:RIALS

SIZE AS FOLLOWS:

PS. PT AND PX CONNECTIONS SHALL 3E "BRANCH CONNECTIONS" PER STEARNS-ROGER
L/2" FOR SERVICE CONDITIONS NOT

iN :\CCSS

OF E{THER 900 PSI OR 800°F, 3/4" FOR SERVICE CONDITIONS WHICH EXCEED EITHER 900 PSI OR 200°F.
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STANOARD NUMBER

P | PPISH]| F1}SP

DIVISION USAGE sgearz‘as.:}}@g‘gz o 002

ENGINEERING STANDARD

1
T,

~t. Supi‘:'!._' 1./ e
oive {0t FLOW CONNECT IONS TRy

. _ PAGE _3 0F_3
TYPICAL INSTRUMENTATION PRESSURE AND \

FOR ASME TEST CONNS. CNLY REVISED

oJ

THREADED HALF COUPLING .

FULL PENETRATION WELD
+ | /4" MIN. FILLET

iéi

P 7
RUN PIPE WALL —e A Ay e 4
N A
SEE NOTES — b /16" max.

~ FIGURE 1

TO BE USED ONLY WHEN SPECIFIED ON PIPING DRAWINGS
- “
MIN, FILLET WELD = 1,09 R
BRANCH WALL THICKNESS —— SOCKET WELD HALF COUPLING, GOOD
A _ FOR_FULL RATING OF FOSGED’ STEEL
) ’ B8 TRe SockET NErD AL E Caont NG
R g 7 W 4
BER S.R TPIPING MATCRIACS SPEC——h] | ¢ B L RE RE NJFORCEMENT CHECK IF
OR SOCKET WELD HALF COUPLING , M 7 $TZE SR QRERTIRON 15 1/4 RUN
MATERIAL, CLASS & RATING PER N2 N )
$-R "PIPING MATERIALS" SPEC. NN ' \;*;
FULL PENETRATION WELD . § ' L;%\.\ ,
+ I/4" FILLET A S i
w e i — 577 7 7
| 1
L I e s /a2n min,
FIGURE 2 '
NOTES:

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

OTHER IRREGULARITIES,
2. HOLE THRU PIPE WALL TO BE DRILLED AFTER FITTING 13 WELDED TO PIPE, USING THE FITTING FOR

GUIDE.
3, MATERIAL,CLASS,AND RATING OF FITTINGS SHALL CONFORM TO STEARNS-ROGER SPECIFICATION "PIPING
MATERIALS".
PC, Pi. PS, PT AND PX CONNECTIONS SHALL BE "BRANCH CONNECTIONS™ PER STEARNS-ROGER
* gtthEiCATION "PIPING MATERIALS" SIZ6 38 FOLLOWS: 1/2" FOR SERYICE CONDITICNS ¥OT Id
EXCESS OF EITHER 900 PSI OR 800°F, 3/4" FOR SERVICE CONDITIONS WHICH EXCEED ZITHER 3C0

PSi OR 800°F,
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DIVISION USAGE . o | STANDARD NUMBER
wa Tp [ oo [sn ] Fi]se 'Dﬁea%.‘::‘.:’o.:t:*:‘"a ON 00.5

: ERGINEERING STAHDARD |
APPROVALS /.. / PAGE_L OF_5 _
Jes. Sect. /-,,, f
SN sz T 1 THERMOWELL INSTALLATION
Dive Ll : STANDARD DETAIL ISSUED 2/27/70

: REVISED 7/30/76

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

I ' THERMOWELL - See Instrumentation
bl Data Sheets

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

nncxness\Jl_

3/4" SOCKOLET

- 1/16" MIN. GAP

(SEE NOTE #2) 7 N 3/4" THREDOLET
! NN (SEE NOTE #2)
FULL PENETRATION
WELD \\il‘ .

SEE NOTE #!

FOR LENGTH SEE INSTRUMENTATION DATA SHEETS

NOTES:
I. DRILL PIPE WALL TO MATCH !.D. OF WELDOLET.

2, USE 3/u"™ FITTINGS 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 DNGO.5,PAGES 3 AND 4 OF 5 FOR THERMOWELL®
INSTALLATION N MAIN STEAM, HOT REHEAT AND CCLD REHEAT.

5. DO NOT USE THREADED FITTING FOR SERVICE CONDITIONS WHICH
EXCEED EITHER 9CO PSI OR 800°F,
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DIVISION USAdE

MM P JPPISK] FI) SP

Stearns-Roger

STANDARD HUMBER
DN 00.5

NOTE:

3. FOR ADDITIONAL NOTES,

1. DRILL ELBOW WALL TO MATCH 1.D. CONFIGURATION OF ELBOLET,
2. USE 3/4" FITTING WHICH CONFORM TO STEARNS-ROGER SPECIFICATION,
SEE STD. DNOO.S5 PAGE | OF 5,
4§, DO NOT USE THREADED FITTING FOR SERVICE CONDITIONS WHICH EXCEED EITHER 900 PSI OR 800°F,

N ENGINEERING STAHDARD
. Arpgav;\ _ PAGE _2 OF_5 _
*;S«;t /”;‘/ 2) THERMOWELL INSTALLATION o
«Cte uﬂVt i Ty " 0
Dt 1 B 3 FOR 2-1/2" & SMALLER PIPES 1SSUED 2/27/70
g REVISED 7/30/76
e
1 4 1/2" MAX. :
N i 3/4" THREADED ELBOLET (SEE
' HELD FITTING (SEE NOTE £2)
K“’“" LInG THERMOWELL SEE
HEADER é:ggus.wsnr pATA
FILLET WELD - MIN.
1.09 x BR. WALL THK.
3/4* SOCKET WELD
ELBOLET (SEE NOTE
q ¥2)
. SWAGE ————» ' FULL PENETRATION
) WELD
!
COUPLING ————»]
1
|
HEADER ————={ | '
[}

"PIPING MATERIALS",
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/'n‘ %\

___n.'vmou USAGE SQC. oM _ Tl@ﬁe? STAMDARD NUMBER
nMmp PP RPSH | FL SP INCORPOARATED w. DN 00.5
: ENGINEERING STANDARD
06.5522%§§§£l; | PAGE_3 _ OF_5__
Soct. Supvditars v Lent THERMOWELL INSTALLATION :
o, LELE STANDARD DETAIL ISSUED  2/27/70
REVISED 4/11/74
MINIMUM PIPE WALL THICKNESS TOT. LGTH. |' STRENGTH W. || INSERT LGTH. LAG EXT.
Tm nAY 4 0:X ne np"
1. SMALLER TIAN 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 3.938
9. FROM 1.563 to 1.750 8.000 1.133 3.112 3,750
10. FROM 1.751 to 2.000 8.000 1.300 3.200 3.500
1" _FROM 2.001 to 2.250 9.000 1.462 3.288 4.250
{1z. 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 3.750
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 2-1/4% chrome moly, ASTM 182 F22,
2. All welding and stress relieving shall be done in accordance with Section I
of the ASME Power Boiler Code, and the ANS1 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.

¢ Each thermowell shall be cleaned, and all dirt, metal chips, or other foreign
material shall be rcmoved; and a 1/2'"-squarce head carbon steel plug shall be
installed to protect the thermowell until the thermccouple element is installed.
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D:VISION USAGE

MM] P PP {SH | FI | SP

Sﬂearns-ﬁ%@ger

INCORPORATED

ENGINEERING STANDARD

STANDARD NUMBER
DN 00.5

APPROVA e
Des. Seut. ! - THERMOWELL INSTALLATION —_—
-y 3 DETAIL _
Divf / ; STANDARD DET. Yy
REVISED 4/11/74
"'-14 NPT ~ 1.s0" ¥ 0.01 g0 NOTES:

N

~

nar + 0,062

I|||I|||||| ¢

NN

N

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

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

FEED PUMP TURBINE DRIVE SYSTEMS

ONLY.

0.437" ¥ 0.062 FILLET WELD

26°

UP TO 45° MAX. ANGLE

s

SEE TABLE

«65 x Tm < 2.25"
7 x Tm > 2.25"

2.50 + (Tm="B")

"A'"-2.50-Tm

A s =
= E] «
=
/ .
— =
NN,
N
] npn
' ~—  0.125" nge
llcll
i) "DII
’ /’ ry,Jl \
LLd Ex .
0. 375 7 I RUUUE TN gi{i‘ﬁ"m
-~0.062 1.531" = 0.015 \ 0.062R. APPROX.
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DIVISION USAGE

MM} P | PP

SH

Fl

SP

Stearms-lover

INCORPORATED

ENGINEERING STANDARD

STANDARD NUMBER
DN 00.5

SAMPLE NOZZL1E
MAIN STEAM LINE

PAGE_3 OF _3

ISSUED 5/18/73
REVISED 9/26/74

—{— /16" 17320

1 __.l\_._-:)\\} 37-1/2° ¥ 2-1/2°

3" Dia. Port

Direction of Flow

1" -
3/16" — 0.599"
\ i
-
\ /
3[) /
< 1}'1
5 |
. I
& l
3 | |
[=
3 |'| P
w
[~
: e
& | I
g |
|
i | {1
H
-——-JL : i
H I e |
X8
J\L“i—'-;—Jr | =
ol 4 b=l 2
2 —— | S
- Yy _ - — ——] [ N
S S v R
- ‘ L_-;J
=
! J r
/ 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 @ 1015° F.

For '"C" Dim. See Sheet 3.

For buttweld transition see Std. DE 21.9.
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- DIVISION USAGE Stearns-cher STANDARD_NUMBER
o ENGINEERING STANDARD 0P30.1
APPROVALS PAGE_2 OF___3
| oes. sect. < : PIPE INSULATION ,
Sect. SupviZl it -70-
e s ¢'T7:“ THICKNESS SCHEDULE ISSUED ~ 2-20-70
Lo REVISE® 6/22/77
SCHEDULE N. PP L S O S T I L O B
TENP. OF 150 | 200 | 300 | uoo 500 | 600 | 700 | 800 | s0a | 1000
PIPE SIZE 199 | 299 |399 | ug9 599 || 699 | 799 | 899 | 999 1059
'Srtnﬁ'l'exr' w RV T Ve LIV 2 (2127 | 3 |3 /2r |3
-
o
gn = puzlvurjvuzrioye | o | g | | 3 (3ifen| e
[-™
s -
21/2" = puj2nf 2| 2t 2" 3" 3" 3" j3jem | W
[¥% 3
3" S Dl vl e fzuz| e | e lauzrlaiee] e
(¢ ]
a" = luzr|vuz| 2 |z 2] o sy sy | ow ey
=
-l
g" o w2 |2 fzuer | o3 sz | e | wn fwajen| s
(=]
g" S ] 2n |2yt 3 Bafr 3/ oy (U] g |su/20
f—
10" g pur| 2 lzuz| 3 [3ur| o jsurleyrl s |5z
—esd
L n L] L] » n L] " n n
12" g Pl 2" {212 3 .3 t/2n ) s Y1/ s 5 51/2
14" 0.0. § bfar] 20 f21f2n| 3" |3/t o |wi/2r) st 5" |8 1/2
16" 0.0. /27 am f24/2") 3 |3 U227 g4 (% 1/2") sm 5" | 51/2"
18" 0.0. b2 o2m f2a/20) 3 |3 /2n) oy |42 se s* |5 1/2"
20" 0.0. Vrf2r 20 2 u/2r| 3 [3a/2t) wm [wu/2r| se s |5/
§4zAgGgR Pf2r) 20 t2a/2m | ae (3t/2") oy fu .:/z* ) A 51/2"
NO EXPANSION JOINTS REQUIRED | EXPANS: i JOINTS REQUIRED
. SEE STC -730.1 PAGE 3
SINGLE LAYER INSULATION BOUBLE '.:'ZR INSULATICMN REQ’'D
{ EXCEPT 2 _INES 14" & SMALLER
NOTES: 1. INSULATION THICKNESSES SHCWN ARE CCONCMIC THICKNESS FOR FUEL COSTS OF 32... . 3.T.U. OR LI3S.

2. INSULATION THICKNESSES SHOWN ARE FOR CALCIUM SILICATE{OR MINERAL FI3ER
WITH ALUMINUM LAGGING. HAVING A SURFACE RESISTANCE OF 0.889F - Her.

3. INSULATICN THICKNESSES SHOWN ARE 2ASED ON 95°F AMBIENT TEMPERATURE, 1509% -
TEMPERATURE, AND "0" M.P.H. AIR VELCCITY.

%, ASSUMES | 1/2" MINIMUM INSULATION AYAILABLE.

: SIMILAR "K" FAC&OR‘

©-ig.T.U.
.. COLD FACE
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3

Sect. Sup,q&hgef&ﬁw

Div.

EXPANSION JOINTS FOR VERTICAL LINES

DIVISION USAGE Stearms-Li0o2rY STANDARD NUMBER
MI]P |PPISHIFI]SP INCORPORATED @b DP30. |
X Engineering Standard
APPROVALS PAGE_ 3 __0F J
Des. Sect. PIPE INSULATION |

REVISED 3/1/175

e T ——————

< “\

NN
INNSINANNNRN

PP7II7

+

EXPANSION JOINT FOR PIPE
SIZES 2" & UNDER

D-Bolt size INSULATION SUPPORT CLAMP
—et—— B [Pipe ] {
; ! i A R _' G D
g 3" 11/4"x 1M pn i3/4|61/2|1
) an |y 1v e 3zudy/an
" [
6" 13/8x1-12 [2-1/4M"" ‘5/8"
- gn D112 bo1/amin s/gn
4;\\ 1-1/2" support Grinnell type 212 clamp
C lug on 6" & may be substituted with
6" offset o 8" only support lug added
if double ., 3:A>R<::f*5:§=’kz;..
layer is z/'“’*' == A,"""‘?/.//I T
used % q:if ~!()//¢ o~ o
 Bar sfize- KA -3
/ \\: UL \‘%W -} b .
A\ : ¢ f\\l/ e o
RN NN
N WN
AN N ‘\@ EXPANSION JOINT FOR
Q:,,h N\ PIPE SIZES 2-1/2",
S 311’ 4n’ 6" & 8"
1

1574

e > ¥

NN
v

welded to pipe,

and larger.

layer

Support rods 1/2" ¢
M.S. THRD one end

To suit insulation
layers

Nuts - Same material as pipe,

60° for pipe sizes 10, 12, 1l4.
8 req'd @ 45° for pipes 16"

Support rings 3/4" x 1/2" bar (2
halves) 0.D. of ring 1/4"
less than 0.D. of insulation

6 req'd @

EXPANSION JOINT FOR PIPE
SIZES 10" & LARGER

NOTES

All expansion joints shall be spaced on 12'-1" centers

® 1" to 1-1/2" space packed with mineral wool suitable for temp.
D 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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SPECIFICATION
NO. FJ50.50T

MODIFIED FOR PRIMARY FABRICATED PIPE

DOCUMENTATION

FOR

10 MWe Solar Pilot Plant
Solar One
Daggett, California

TABLE OF CONTENTS

Scope
Type, Quantities and Quality of Copies

A. Reproducible Drawings
B. Prints
C. Other Documentation

Documentation by Fabricator

General

Progress Reports

Review and Comment

Operation and Maintenance Manuals
Bills of Material

Mmoo o>
e o o o o

Drawings by Engineer
Transmittals

Special Considerations

STEARNS-ROGER ENGINEERING CORP.
DENVER, COLORADO

PROJECT NO. C-21700
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1.

Pa?e

DOCUMENTATION

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.

'This Specification supplements requirements in Engineering Standard

No. FJ60.60T.

This Specification also supplements requirements, where specified, in
Paragraph DOCUMENTATION of the Specification to which this
Specification is a supplement.

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

A1l references to "Fabricator" herein shall apply to Stearns-Roger
Pipe Shop. A1l references to "Engineer" herein shall apply to
Stearns-Roger Engineering Corporation.

TYPE, QUANTITIES AND QUALITY OF COPIES

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

A.

Reproducible Drawings

A11 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.

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-preparea tracing or sepia.

48




Page

Other Documentation

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 1ll-inch pages.

3. DOCUMENTATION BY FABRICATOR

A.

a.

General

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.

(DELETED)

(DELETED)

The following information shall be included in each drawing:

(1) Engineer's Name, Stearns-Roger Engineering Corporation or
Rocketdyne Division, Rockwell International

) Engineer's Project Number, C-21700

(3) Plant or station name, 10 MWe Solar Pilot Plant
) Unit number (if applicable).

)  (DELETED)

Other documentation submitted by Fabricator shall carry similar
identification.

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

(DELETED)

Progress Reports

Fabricator shall furnish Engineer monthly progress reports and

schedule status reports. These reports and schedules shall cover the
complete status and shipment.

Review and Comment

a.

b.

(DELETED)

A1l 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.

A1l 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.

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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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.

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.

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

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.

(DELETED)

Fabricator will be notified of review by a stamped copy of
Stearns-Roger Form 02.145 or TRMSRO5A stating "Supplier: As to
all Drawings/Data listed on this transmittal: PROCEED TO
FABRICATE." A1l 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.

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 submittal 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.

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.

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.

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. ~

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.

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.

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

SPECIAL CONSIDERATIONS

A.

(DELETED)
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DIVISION USAGE . Stearns-ﬁoger STANDARD NUMBER

PPl SHIFI |SP ENGINEERING CORFORATION

SE0O0.1

X

Des.

Div.

APPROVALS

Sect. PIPING MATERIAL SPECIFICATIONS
Sect. Supv. GENERAL NOTES

PAGE 1 of 2

10‘

11.

These Specifications are for work performed under the jurisdiction of the
ANSI B31l.1 Power Piping Code where applicable. '

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.

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).

Cathodic protection requirements, if required for piping, will be showm on
the drawings. :

No allowance has been made for exterior corrosion.

Tungsten inert gas arc welding shall be used for the first root pass on
all butt welds in Piping Material Specifications "FEA", '"HEA", "KBA",
"REB", "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.

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

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.

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.

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.

Each butt weld end transition profile shall in no case exceed the limits
of ANSI B31l.1.
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FORM 02-224

. DIVISION USAGE Sgearms-moger SE00.1
o ; PPISH{FIISP ENGINEERING STANDARD
APPROVALS
Des. Sect.__ PIPING MATERIAL SPECIFICATIONS PAGE 2 of 2
:T:t Supve_____ ' GENERAL NOTES 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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Div.

Sect. Supve______

CLASS 300 - ALLOY

DIVISION USAGE Sieagns.agger STANDARD NUMBER
M4l P |PPiSHFL ISP
- ENGINEERING STANDARD SEOO.FEA
APPROVALS . PAGE _L_OF_2
Des. Sect. PIPING MATERIAL SPECIFICATION "FEA"

STEEL ISSUED 12/1/76

REVISED 2/4/80

TEMPERATURE,

F:

PRESSURE, PSIG:

Up to 800 850° 900° 950
415 398 362 305

MAXIMUM ALLOWABLE PRESSURE AgD TEMPERATUREOFOR SPECIFICATION:

o
o,
Do not use over 950 °F

PIPE MATERIAL

Seamless 1-1/47Z Chrome - 1/2%
Supplementarv Requirements:

Moly Steel, ASTM A335 Grade 21l
See Sheet 2.

PIPE SCHEDULE

1/2" thru 2™: Schedule 80
2-1/2" thru 10": Schedule 40
12" thru 24": Standard (O

.375" W.TJ)

2" & Smaller 2-1/2
Class 600 Alloy Steel

" & Larger

Standard Class 300 Alloy Steel

INSERT RINGS

Not Applicable

VALVES Socket Weld Butt Weld
Check V3228 Check V3240
Gate V6524 Gate V6479
Globe V7970 Globe V7953
PIPE SIZE l 2" & Smaller 2-1/2" & Larger
ANST B16.11 Class 3000 Forged | ANST Bl16.9 Seamless Allov Stzel
FITTINGS Alloy Steel, ASTM Al82 Grade | ASTM A234 Grade WPll, Butt Weld,
" F11, Socket Weld. Same Schedule as Pipe.
ANST B16.5 Class 300 Forged ANST B16.5 Class 300 Forged alloy
FLANGES#* Alloy Steel ASTM Al82 Grade Steel, ASTM Al82 Grade Fll, RT,
F11, RF, Socket Weld, Same Weld Neck, Same Sch. as Pipe.
Sch. as Pipe.
UNIONS Flanges as specified above where necessary.
BACKING RINGS Not Applicable None Allowed
CONSUMABLE

None Allowed

Full Size Branch: Tee

FORM 02 224 REV 11-76

flow nozzle assemblies.
**If butt weld branch connections (ASTM Al82 Grade Fll) are not available for
branch sizes 2!" and larger, then reducing tees (ASTM A234 Grade WP1ll) may
be used for up to and including two size reductionms.
connections (ASTM Al82 Grade Fll) are not available for branch sizes 2" and
smaller, then Class 3000 half couplings (ASTM Al82 Grade Fll) may be usead.

All branch connections shall be designed and integrally reinforced in
accordance with ANSI B3l.l

BRANCH CONNS. Socket Weld Tee. (Use insert | 2-1/2" & Larger: k%
for reducing) Branch 2" & Smaller: %%
BOLTS Alloy Bolt Studs ASTM Al93 Grade Bl6, He:x Nuts ASTM Al94 Grade 7
Heavy Weight. See General Notes (Finished Ends).
GASKETS ANSI B16.5, Class 300 spiral wound gaskets with 347 stainless steet
and asbestos filler and 1/8" carbon steel compression gzage ring.
NOTES: *Slip-on flanges shall be used Lor vena contracta type oriiices and :Zlangad

If socket weld branch
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DIVISION USAGE

sﬁearms-ﬁ?;eger STANDARD NUMBER

Sect. Su PVYe

Div.

CLASS 300 - ALLOY STEEL

= ; PRLSHTLLST ENGINEERING STANDARD SE00.FEA
Des. Sect. PIPING MATERTIAL SPECIFICATION "FEA

{SSUED 12/1/76
REVISED 12/14/479

FORM 02 224 REV 11-76

SUPPLEMENTARY TEST REQUIREMENTS FOR PIPE AND FITTINGS

A. SUPPLEMENTARY TEST REQUIREMENTS FOR ASTM A335 PIPE

For 4-Inch Nominal Pipe Size and Less

No special tests are required.

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 '"S1" of ASTM A33S.

2. Flattening test from one end of each length in accordance with
Supplementary Requirement "S3" of ASTM A33S.

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 Al32)

In addition to the standard
and Al82, each fitting over
examined in accordance with
not exceed 5 percent of the

tests specified in ASTM Specifications A234
4~inch nominal pipe size shall be ultrasonically
ASTM A388. The maximum acceptable defect shall
nominal wall thickness.

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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FORM 02 2.

DIVISION USAGE

§Eearms-moger

STANDARD NUMBER

wil P [PPISHIFL]SP
T ENGIREERING STAKDARD SE00.KEB
APPROVALS PIPING MATERIAL SPECIFICATION "KEB" PAGE_L OF__3
Des. Sect. CLASS 900 - ALLOY STEEL
Sect. Supv. 1SSUED 12/1/76
Div. REVISED2/4/80

MAXIMUM ALLOMABLE PRESSURE AND TEMPERATURE FOR SPECIFICATIOV

TEMPERATURE,

PRESSURE, PSIG:

1000°
608

100°
1143

1015°
562

F-

PIPE MATERIAL

Seamless 2~1/47% Chrome - 1% Moly steel ASTM A335 Grade P22

o - Supplementary Requirements: See Sheet 2.
' = 2": Schedule 80
PIPE SCHEDULE 24" - §": Schedule 40

2" & Smaller
Class 1500 Alloy Steel

2-1/2" & larger
Standard Class 900 Alloy

(O8]

Socket Weld Butt Weld
VALVES Check V3243 Check V201
Globe .V7972 Gate V405
Globe V501 (T-Pattern)
Globe V506 (T-Patt., Spec. Throt.)
Globe V510 (Y-Patt., Spec. Throt.)
Globe V549 (¥-Pattern)
PIPE SIZE 2" & Smaller 2-1/2" & larger
ANST B16.11 Class 3000 Forged ANSI B16.9 Seamless ASTM A234 Gr.WP22
FITTINGS Alloy Steel ASTM Al82 Grade Butt weld, Same Schedule as Pipe
F22, Socket Weld. *%
Flanges to be eliminated from this Spec. wherever possible. ANSI
FLANGES B16.5 Class 900 Forged Alloy Steel, ASTM Al82 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.
for reducing.)

(Use insert

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

Alloy Bolt Studs ASTM Al93 Grade

B16, .Hex Nuts .ASTM Al94 Grade 7

BOLTS Heavy Weight. See General Notes (Finished Ends)..

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

NOTES:

* %

If butt weld branch connections (ASTM A}82 Grade F22) are not available

for branch sizes 2-1/2" and larger,

Grade WP22) may be used for up to and including two size reductions.

then reducing tees (ASTM A234
If

socket weld branch connections (ASTM Al182 Grade F22) are not available
for branch sizes 2" and smaller, then Class 3000 half couplings

(ASTM Al182 Grade F22) may be used.

All branch connections shall be

designed and integrally reinforced in accordance with ANSI B31l.1.
1/2" thru 2" Rocketdyne fittings in the receiver shall be_ ANSI 516 9

seamless ASTM A234, Grade WP22, butt weld, same as pipe schedule.

FRO
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H qn USAGE §learns-Roger STANDARD NUMBER

MM 1P IPPISH ] FI] SP

@ = ENGINEERING STANDARD SE00.KEB

APPROVALS ’ 2

es.sect OVALS PAGE 2 _OF_3

‘ " Sect. Supv. 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 Al55 PIPE

In addition to the standard tests specified in ASTM Specification AlS55, the
following tests shall be required:

a. Product analysis on each length in accordance with Supplementary
Requirement "S1" of ASTM AlSS.

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 "S1" 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 lengﬁh 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. OGeneral

. ) - 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 the required radii to minimize stress
intensification and discontinuities in thinner sections.
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~ DIVISION USAGE Stearns-ﬁ@der STANDARD NUMBER
mile [pelsn] rifse o
ENGINEERING STANDARD SEOO.KEB

APPROVALS PIPING MATERIAL SPECIFICATION "KEB" PAGE _3 0F 3
Des.Sect. CLASS 900 - ALLOY STEEL
Sect. Supv.
Div. JSSUED 12/1/76

REVISED 9/6/79

SUPPLEMENTARY TEST REQUIREMENTS FOR PIPE AND FITTINGS (CONTID)

C. SUPPLEMENTARY TEST REQUIREMENTS FOR FITTINGS (CONTD)

b.

Forged Fittings For Nominal Pipe Size QOver 4 Inches (ASTM A234 and Al182)

In addition to the standard tests specified in ASTM Specifications A234
and Al182, 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.

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. :

. RE Y
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seamless carbon steel ASTM A234, Grade WPB, butt .weld same schedule pipe.

DIVISION USAGE Stearns-}ﬁoger STANDARD NUMBER

ML P |PP|SH|F1]SP

TR ENGINEERING STANDARD SE00.MBA
APPROVALS ' . '

Des. Sect. PIPING MATERIAL SPECIFICATION "MBA" PAGE 1 OF 2

Sect. Supv. CLASS 1500 - CARBON STEEL —TSSUED 87771

Dive REVISED 2/4/80 2,3

MAXIMUM ALLOWABLE PRESSURE AND TEMPERATURE FOR SPECIFICATION:

TEMPERATURE, °F: 400 500 600 650 700 750 - Do not use

PRESSURE, PSIG: 3170 2995 2735 2685 2665 2520 over 750 F

PIPE MATERIAL || Seamless Carbon Steel ASTM Al06, Grades B and C

Supplementary Requirements: See Sheet 2.
1/2" thru 1-1/4": Schedule 80 Grade B
-PIPE SCHEDULE]| 1-1/2" thru 4": Schedule 160 Grade B
6": XXS Grade B
8" thru 16": Schedule 160 Grade C
2" & Smaller 2-1/2" & Larger
Class 1500  Standard Class 1500 cor Rocketlyme Talve 2
VALVES Carbon Steel Carbon Steel-Butt Weld ee ve List
Socket Weld Check V209 Globe V558 (T-Pattern)
Check V3159 Gate V413 Globe V559 (Y Pattern, Spec. Throt.)
Globe V7950 Globe V557 Globe V560 (T Pattern, Spec. Throt.)
(Y-Pattern) Globe V575 (3-Way)
PIPE SIZE 2" & Smaller 2-1/2" & Larger
FITTINGS ANSI Bl6.l1 Class 3000 for 1/2" See Sheer 2
- }~1/4: aund Class 6000 for
1-1/2" - 2" Forged Carboa Stzel,
ASTM Al10S5, Socket Weld.**
ANSI Bl6.5 Class 1500 Forged ANSI B16.5 Class 1500 Forged Carbon | 1
FLANGES Carbon Steel, ASTM AlOS5, RF, Steel, ASTM AlO05, RF, Weld Neck,
Socket Weld, Same Sch. as Pipe Same Sch. as Pipe

UNIONS Flanges as specified above where necessary.

BACKING RINGS|| Not Applicable None Allowed

CONSUMABLE Yot Applicable None Allowed

INSERT RINGS

BRANCH CONNS.|| Socket Weld Tee. (Use insert Full Size Branch: Tee

for reducing.) Branch 2-1/2" & Larger: =*
Branch 2" & Smaller: *
BOLTS Alloy Bolt Studs ASTM Al93 Grade B7, Hex Nuts ASTM Al94 Grade 2H
Heavy Weight. See General Notes (Finished Eads).

GASKETS ANSI Bl6.5, Class 1500 spiral wound gaskets with 304 Stainless Steel 1

and asbestos filler and 1/8" carbon steel compression gage rings.

NOTES: * If butt weld branch connections (ASTM Al0S) 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 Al05) for branch sizes 2" and smaller are not available
then the applicable Class 3000 or 6000 half couplings (ASTH 105) may be 3
used. All branch connections shall be designed and integrally reinforced
in accordance with ANSI B31l.1.

*%1/2" thru 2" Rocketdyne fittings in the receiver shall be ANSI B16.9 2,3
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DIVISION USAGE Stearns-"%oger STANDARD NUMBER
P
e s ENGINEERING STANDARD SE0O.MBA
APPROVALS '
Des. Sect. PIPING MATERIAL SPECIFICATION "MBA" PAGE 2 OF 2
Sect. Supve_________ CLASS 1500 - CARBON STEEL ISSUED 871739
Dive 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 Al06, the
following tests shall be required on pipe over 4-~inch nominal pipe size:

1. Product analysis on each length in accordance with Supplementary
Requirement "S1" of ASTM AlO6.

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. Io 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 Bl6.9 seamless carbon steel, ASTM A234 Grade WPB,

butt weld, same schedule as pipe.

3. 8" thru l6": ANSI Bl6.9 seamless carbon steel, ASTM A234 Grade WPC,
butt weld, same schedule as pipe.
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DIVISION USAGE

Stearns-"fmger

STANDARD NUMBER

= ; e ENGINEERING STANDARD SE00.QEB
APPROVALS
Des. Sect. PIPING MATERIAL SPECIFICATION "QEB" PAGE 1 OF 2

Sect. Supve

CLASS 2500 - ALLOY STEEL

ISSUED 8/1/79

Div. REVISED 2/4/80
MAXIMUM ALLOWABLE PRESSURE AND TEMPERATURE FOR SPECIFICATION:

TEMPERATURE, °F: 100 975 1000 1010

PRESSURE, PSIG: 3376 2208 1883 1786

PIPE MATERIAL

Seamless 2-1/4Z Chrome - 1Z Moly Steel ASTM A335 Grade P22

Supplementary Requirements: See Sheet 2
PIPE SCHEDULE{| 1/2" chru 1" : Schedule 80 *
1-1/4" thru 4": Schedule 160 6" :XXS
2" & Smaller 2-1/2" & Larger
Class 2500 Alloy Steel Standard Class 2500 Alloy Steel
VALVES Socket Weld Butt Weld
Check V3244 Check V214
Globe V7974 Gate V403
Globe V504 (T-Pattern)
Globe V509 (T-Pattern, Spec. Throt.)
Globe V513 (Y-Pattern, Spec. Throt.)
Globe V572 (Y-Pattern)
PIPE SIZE 2" & Smaller _ o 2-1/2" & Larger
FLTLINGS ANSI Dlb6.11 Class 5000 for i/727 ANS£—£16.9 Seamless Alloy Steel,
1" .
I 1/4" ;ngCIas: 22?0 fgz 1 ASTM A234 Grade WP22, Butt Welded
ASTM A182 Grade F22, Socket Weld] S c Schccuie as pipe
FLANGES None Allowed None Allowed.
UNIONS None Allowed None Allowed
BACKING RINGS|| Not Applicable None Allowed
CONSUMABLE Not Applicable None Allowed

INSERT RINGS

BRANCH CONNS.

Socket Weld Tee. (Use insert

for ceducing.)

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

BOLTS Not Applicable
GASKETS Not Applicable
NOTES: * If butt weld branch connections (ASTM Al82, Grade F22) for branch sizes

2-1/2" and larger are not available then reducing tees (ASTM Al82, Grade

F22) may be used for up to and including two size reductions.

If socket

weld branch connections (ASTM Al82, Grade F22) for branch sizes 2'" and
smaller are not available then the applicable Class 3000 or 6000 half

couplings (ASTM Al82, 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 B16.9,
seamless ASTM A234, butt weld Grade WP22, same schedule as pipe.
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¢ . STANDARD NUMBER
JIVISION USAGE Stearns-i’ioger '
MM [P |PP|SH ]| FI} SP
1 ENGINEERING STANDARD SFOO .OEB
APPROVALS ' PAGE _2 _OF _2
Tes.Sect. " "
sect. Supv. PIPING MATERIAL SPECIFICATION QEB
Div. CLASS 2500 - ALLQY STEEL ISSUED g/1/79
: REVISED 12/14/79
SUPPLEMENTARY TEST REQUIREMENTS FOR PIPE AND FITTINGS
A. 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 cver 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 "S1" 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 RECUIREMENTS FOR FITTINGS
- - . FOR NOMIMNAL PI?EZ SIZE OVEIR 4 INCHES

In addition to the standard tests specified in ASTM Specification A182,
each fitting over 4-inch nominal pipe size shall be ultrasonically examined
in accordance with ASTM A383. The maximum acceptable defect shall not
exceed 5 percent of the nominal wall thickness.

FURM 02-224 RENY D.7
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DIVISION USAGE Ste‘arns-i‘%oger STANDARD NUMBER
s ; PP s "I ENGINEERING 51ANDARD | §E00.MBX
APPROVALS :
Des. Sect. PIPING MATERIAL SPECIFICATION PAGE 1 OF 2
! CLASS 1500 - CARBON STEEL .
Sect. Supve o (BY ROCKETDYNE)** ISSUED 2/4/80
Div. REVISED

MAXIMUM ALLOWABLE PRESSURE AND TEMPERATURE FOR SPECIFICAIION.
TEMPERATURE, °F: Up to 650° 7000 750°
PRESSURE, PSIG: : 2340 2230 2010

Do not use

over 750°F

PIPE MATERIAL || Seamless Carbon Steel ASTM AlQ6 Grade B

}" thru 1%":
PIPE SCHEDULE || 2%":
3" thru 6":

Schedule 80 Grade B
Schedule 80 Grade B
Schedule 160 Grade B

PIPE SIZE %" thru 1%", 2%" thru 6"

ANSTI Bl6.9 Seamless Carbon -Steel,
FITTINGS ASTM A234 Grade WPB, Butt Weld,
Same Schedule as Pipe

FLANGES None Allowed

UNIONS None allowed

BACKING RINGS || None allowed

CONSUMABLE

INSERT RINGS || Yone allowed

Full Size or Reducing Branch: Tee ANSI B16.9
BRANCH CONNS. |} pipe Branch 3/4" & Largerx

accordance with ANSI B3l.1l.

Canoga Park, California.

NOTES: *All branch connections shall be designed and integrally reinforced in

**A1] piping materials and components specified in this standard are the
design responsibility of Rockwell International, Rocketdyne Div1sxon,
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DIVISION USAGE Stearns-=Zooer STANDARD NUMZER
wil P lppjsulFiise @ rang MBX

X l ENGINEERING STANDARD SEQQ.

APPROVALS '

Ls. Sect PIPING MATERIAL SPECIFICATION "MBX" PAGE 2 OF 2

L[] . - h e e 9 M D e
Sect. Supve_: CLASS 1500 - CARBON STEEL TSSOES 871779
Div. REVISED 2/4/80

SUPPLEMENTARY TEST REQUIREMENTS FOR PIFE AND FITTINGS

A. FOR 4-INCH NOMINAL PTIPE SIZE AND LESS
No special tests are required.

B. FOR NOMINAL PIPE SIZES OVER 4 INCHES

a. Pip

In addition to the standard tests specified in ASTM Specificatiom Al106, 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 "S1" of ASTM AlQ6.

‘2. Ultrasonic examination cf 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 ultrascnically
examined in accordance with ASTM A388. The maximum acceptzble defect
shall not exceed 5 percent of the nominal wall thickness.

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

3. 8" thru 16": ANSTI B16.9 seamless carbon steel, ASTM A234 Grade WPC,
butt weld, same schedule as pipe.
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ISOMETRIC DRAWINGS

FOR

STEARNS-ROGER DESIGNED

PRIMARY PREFABRICATED PIPE

FOR
LINE NO.'S

AS-7
FW-2 & 9

Ms-2, 3, 5,6,7,8,9&10
sT-9, 13, 17, 18, 19

VT-1, 11 & 12

C0-6 & 12
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c217p¢C U8 23 '8l POINT DENVER, COLORADO
[REVISIONS & e Se% % =e v SHOP WELDING oEsioy £.D.5, | 2000 psi_s 440 oF
B Mo S/ B N 103F sPEC. / MAT'L. MBX/CL 1500 CARBON STY
N.DO.E.
3 0.D. PREP. PWHT,
customer MD / SR /R ]PROJECT 10 MWe SOLAR PILOT PLANT 408 No. TS oEer 1 of 1




€01

LINE No. 22" FW-232- MBX |Dwt 908 Ras ",f;o% WP EL. CHAM Vi
waTeRiAL List 231 AN2320\ , 270-2 — PS5V 2022 W x 45° (TYP)
245 /N -W.P. EL. . -

1TEM DESCRIPTION MAT'L. | REQ'N. 370' & " b <\ -
LOOSE MAT’L INTERFACE + Nlg
~NoNE TPOINT W.P, EL. Nia

a6 =
1y
w.p. EL.

vy DeTAIL A L

& MAT'L ~ CARB. STL.

&4

A wes. s
hov | z58°-972"
Stearns-Ke¢_ - L~
, INTERFACE" Stearns-Boger
€21700 | & 2360 POINT DEMVER, COLORADO
gi.! c39 REVISIONS [D Rtv Vet & SVe. Bt SHOP WELDING DESIGN E.D.S.J 2000 P8 o 447 o ORAWN c- /Cmrr &7 o
No S File N | =4
R Noc e, e TPt sPEC. /MAT'L. MBX /ZL 1880 -CARESH ST ﬁ:icxi * JL G pradl
N.O.E. LINENo. o T REV.
— 0.0. PREP. PWHT, 2% -Fw. 232 -MEx A
customen MD /SR /R mesc'r 10 MWe SOLAR PILOT PLANT 408 No. —tr ST T o |




- REF.40M 70051319270\  W.P. EL. 370-4 4" -
LINE No. 2 /2 " FW- 233-MBX|De. 326/ 929/ 9208 W.R EL.370"-9" 5':;':4(1-%:)

MATERIAL LIST 312 22\44 /o) ‘ . i

! 245 W.P. EL.370"- 8 Yie" -

ITEM DESCRIPTION MAT L. REQ'N, _

LOOSE_MAT'L . N«

R — N R

1 | spuT RiNG (sEE | carB. NTERFACE

DETAIL A ) STL “FOINT L
I _POINT N W
DeTAIL A k

MAT L~ CARB. STL

2Y%2"x | /2" RED.

w.P EL. 3701 '4" K
WP EL.368-1c"

" l "
W.F.EL. 308-0"2 2%

vt

AXIS " X"
W.P EL. 341-9% -5
T w.PEL B4~
PARALLEL TO b
ST W.P.EL,34/~
AXIS "X P.EL.341=7
W.P. EL, 338-9 /2"
INTERFACE
- —_—= wW.P, EL. Stearns-Roger
'..m' PDINT , " FABRICATORS INC.
s néger — 338-9% DENVER, COLORADO
Ty 021700 JK 16 %) REVISIONS SHOP WELDING DEBIGN £0S /?.:c& PEl @ JI OF DRAWN (e ZBace ‘_ﬁ: —
SPEC. /MAY'L, B v [ rfosi QAR e DY i“‘c"e 7 2
B No f . [ Fie (8 ND.E. LINE No.  # REV.
- 0.D. PREP, PWK.Y. 22" Fw- 223-MBX

CUSTOMER MD /sz/z PROJECT 10 MWe SOLAR PILOT PLANT |JOB No. Ty weer | o | 423

i !



Q01

LINE No.2V2' F W-234-MBX

REF.40M2005131927 &
DWG.-9284,,-944 A

MATERIAL LIST

1TEM DESCRIPTION MAT L. REQ'N. %A\O
. 0’/

W qy]

A /f
W. e L. F0-D
\r\/\
¥ /' ]
. CONT. ON DWG. 4"FW-228-MBX
SHT. | OF 2 N
L8]
L . " ®
N4 2172 RED. W.O.L.
(SCH 160 = 80)
Stearns-Kof -
. €21700 |we 254 LEAVE ADDITIONAL 3" OF PIPE FOR FIELD HT
s no ST b o £YY Stearns.Roger
DENVER, COLORADO
REVISIONS [ RWv. Prw R =-i6- & SHOP WELDING DESIGN £, [3. 5, 2000P8 o 447 °F DRA! -JTﬁG//élb’_J
SPEC. /MAT'L.MEY /C1 1500 CARB AN STEE, i:ECKED -
N.O.E. , LINENo. . REV.
— 0.0. PREP. PWHT. 22 FW-234-1BY
custauer  MD,/ SR/ R PROJECT [0 MWe SOLAR PILOT PLANT |J08 No. YTy P




%01

LinE No.2 172 F W-235-MBX lgsgfgz“‘sﬁossii‘a??&
MATERIAL LIST I\l{ 22;(5 A3
ITEM DESCRIPTION MAT'L. REQ'N. \"%
,,;\0
Q’\/
¢ /‘;
e
. <
(s
e ,7
Y
: X
" . o}
4" 2Y2"RED. WoOL, T
| (sCH 160 * 80) 'fi
! !
|
a i
CONT. ON DWG 4 FW-228-MBX
SHT + OF 2 - )
LEAVE ADDITIONAL 3" OF PIPE FOR FIELD FIT
tcarns-Bez o K
] © Stearns-Roger
c2170v Juo21 'l DENVER, COLORADO
N " REVISIONS SHOP WELDING oesaNE D.S,] 2000 et ¢ 440 o DRAWNS". // ¢ - 0
1 No_é_'{_'_l.—»m' he S SPEC./ MATL. MENX / CL 1500 -CARE = 4 STL i:i(;KE eZe
N.D.E. X LINE No. REV.
0.0. PREP, PWH.T. zl2 Fw 222-MBX
custoMer  MD_/SK/ R PROJECT |0 Mvye SOLAR PILOT PLANT |08 No. ey e T o




01

o
Live no.2Y/2 FW- 236 MBN|Shg SRR 31227

X - 7
/ N
MATERIAL 1.18T % & .
ITEM DESCRIPTION MATL, AEQ’N. . ’ W 7'/2c
\\'L
. o /

h’ W. P B, O -D ? o&/'\\
~. | oV, ~— —— 5, v
-2 WPEL 270-8 &
o
* 7
. 1
&
R
sse& N !
6‘%; o
a'x2lz’ 2
RED.WOL. - —7 Ve
(s%g.neotaor > EL266'-T7 e
\\\ \\
N CONT. ON DWG-
3! 4Fw-228-mBx . A
o SHT | OF 2 A
. |
Ze -2 V2 40° LR ELL.

*
LEAVE ADDITIONAL 3* OF PIPE FOR FIELD FiT

Stearns-Rogc:
Stearns-Roger
c 2 1 7 C L] ‘ , e} FABRICATORS INC.
2% eL DENVER, COLORADO
. .. [REVISIONS & Rec. ver W - \e. &0 SHOP WELDING vesion E.D.5] 2000 s o 440 oF DRAWN 7.~/
SR N, Fis Nc_| &

Ll 4354 SPEC. 7 MAT'L. MEY /CL 1500 - CAREZ:L T i:f;“ e

N.D.E. L INE o R
5 0.0, PREP. PWHT. 2 '/E FN-226 M
custoer  MD/SR/ R PROJECT IO MWe SOL AR PILOT PLANT]J08 No. D PREP. sEET | o 1




REF. 40M2005131%
LINE No. 4. ST- 202-GEX lowe.%, s g

MATERIAL LIST 939 « 2403

ITEM . DESCRIPTION MAT L, REQ'N.

LOOSE MAT’L
NONE

801

44"-57-zoz-aex

ASME
P patad S
§ ’\CONT‘D oN

4"-5T-202-QEX
SHT. 2

Searms-Ho Stearns-Roger
FABRICATORS IMC.
c 2 1 7 0 0 ‘m 1 -81:. DENVER, COLORADO
REVISIONS SHOP WELDING pesisN [0S /1TS = DRAWN Z - rgZpge S/zs 2o ¢
- Z - ..
R Nl e Ne C2 L SPEC. /MAT'L. QXL 7500 - ALDY STL Gt
L
N.O.E. LINE No. ¢ REV.
—_ 0.D. PREP. P.W.H.T. ST 202- QEX
CUSTOMER M 2 E i X
(o] / S /R’ JPROJ CT 10 MWe SOLAR PiLOT PLANT |JOBNe T siEer 1 oF 2 ff}
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LINE No. 4. S T-202-QE X ]

REF.40M2005131930 &
DWG.40M200513193] &

40M2005131932
40M 2005131933

&
&

MATERIAL LIST
ITEM DESCRIPTION MAT"L. REQ'N.
’
LOOSE MAT'L Z%B%EX
NONE SHT |
LEAVE 3" OF PIPE BEYOND JOINT
% OF TEE FOR HELD HT,
W
¢
N
0
N
7
/ FOR CONT. SEE
. 4"-c0-201-GEX
<
THIS ISO. INCLUDES LINES
o 4°-5T-202-QEX (ASME)
¥ 4"- sT-203-KEX (ANSI)
g 7
N|Z -v- 201
g < RECEIVER
4 FLASH TANK
i v (rP) ~reF Stoarns-Roger
AL B ) DEMVER, COLORADO
{. €21700 ] “a% 1) 80 REVISIONS SHOP WELDING oesion DS /TS P o 1010 oF  JORAW oo zfac: Sig0/g0]
" Y " 77
i NeZ L] e ho_0 2 srec. /uaTL QEX/ (12500 - ALOV_STL [oeeg -
N.D.E. LINE No. REV.
— 0.0. PREP. PWHT. 4"-57-202-QE Y
customen  Mp / sk /R PROJECT 10 MWe SOLAR PILOT PLANT |408 No. e e o2
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. REF.40MZ005131930 %
LINE No. 2" (C0- 20! -GEXJDWG~93Z 94

2/0\ 1943,

MATERIAL LIST

ITEM DESCRIPTION MAT'L. REQ'N.
LOOSE MAT'L
NONE
. 34.-93%/0"
LY \r
X *
> N LEAVE 3" OF PIPE BEYOND FW @ EL347%0}"
\/\“’\
‘L CONT'D ON ————— &\
Stearns-Boce: 3.00-201-QEX [pwe. Stearns-Roger
M}'—_{.A&_ FABRICATORS INC.
c21700 [ 11f80 ST paves, coconsoo i
. REVISIONS SHOP WEL.DING DESIGNE,1.S 1775 P8 e 1010°%F ORAWN (c2 72 €4 r
. g 8 SPEC./MAT'L.QEX/C1 2500 ALLOY STEEL oo
N.D.E. LINE No. REV.
0.D. PREP. PW.H.T, 37-C0-201-QEX
CUSTOMER MDD /52 /z IPROJECT 10 MWe SDLAR PILOT PLANT |J0B No. "D, PREP. it 1 o © {Ei\_




|88}

EF. 4
LINE Mo, 37 4 C0- 201-GEX |t SRS R 2 8 /—com D ON
2. €0-20i-QEX
MATERIAL LIST SHT. 1 -
1TEM DESCRIPTION MAT'L REQ'N. \“,
LOOSE MAT'L ~a Fw—'
NONE S!m 701 bad w.P EL. 338°- 6% " ———S
L *
¥y, LE:OOL B3 L
w9 Ay
DETAIL A FE b DQ%EYD M A
. Ity Fll]m F:‘)g ’ \ S :g ; EL'A
. . : <. Y
wp EL. 333-234 -S"Kx %ig
W.P. EL. e
330'-3VY2 7
K\\wp EL. 333%LY4"
(RAWDV)
3% 1" SWAGE
w.p £L. 330-2'2"
FO-(0-201-20i
) (RAWO)
4'x 3" RED.
¥
-Stearns-Rzor Stearns-Roger
et e CZ 1 7 00 M‘ 11 'BD DENYER, COLORADO
[REVISIONS pcsm: . «eune;: LY SHOP WELDING DESIGN =7~ 1775 P8I e 1O 10%F DRAWN —’«;7«,‘,
) 21 e ¢ holaw In 2 oy
R Mol L Feno 227 gt SPEC. (MATL QUEY /C1 2500 ALLOY SIErfomce oty =t
N.D.E. L|NE NO REV,
— 0.0. PREP. PWHT. 34 4°CO-201- 3EX /I\
customer MD /SR /R JPHanc*r i0 MWe SOLAR PILOT PLANT lioeno. o PAEP. w2 o 8 /1
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LINE No. 3°- €0 -203-MBX ]Sﬁ&wmzoamms a

yoel

MATERIAL LIST ;
ITEM DESCRIPTION MAT'L REQ'N.
LOOSE MAT'L
2o/
NONE ; A4
\—3"-co- 203 - MBX
* ‘
LEAVE & OF DIPE BEYOND INTER-
. FACE Ei 31310" FOR HELD HT.
Stearns-Rogor Stearns-Roger
FABRICATORS INC.
i . C21700| M 1f'R pauven. couoesos
REVISIONS SHOP WELDING DESIGN £.05, 5 260 PS5 ACOCF  |OPAWN CeA i F - o
- = - R e il
= No_ (L,ﬁ c2e SPEC. / MAT'L.MBX /Cl{BOO CARSON STE i:iCKED""{'M L f‘/
N.D.E. LINE No. | KEV. |
— 0.0. PREP. PWH.T, B CO-202-nmEX /N
cwtowen  mMD /SR /R lPﬂmECT 10 MWe SOLAR PILOT PLANT |08 No. .D. PREP. seer § oF | L X
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REF.40MZ20051319292

LINE No. 3%-(0-222-QEX JD"G 40MZ005131942

2

MATERIAL LIST

@)rc

ITEM DESCRIPTION MAT:L. REQ'N.
LOOSE MAT'L 3(N§M 311
NONE INAL)
2"-C0-208-RNX <
[3"*2"250'ﬂ 2" co 2il ENXVIEW A-A T2 .
YP-¢- ————— - i
TYP-6-PLCS \ TP
2"-CO-205-RNX- e
b2
6 N LRy — — — - — R — —_ 3
e 2 . section B-B
YP,
%/ TYP -4-PLCS
> Ex
S~ — 4s° 12 €0-214 RNX
2-C0-222-QEX 5"2 -C€0- 217 BRNX
S —w.p EL 3639}
TYP-6-PLCS
 ——2'-C0-220-RNX
N :
—: | , Ye" C.S. PLATE
1 ri':l : I’"‘!
f q‘_‘.“ Tk
N 4
~ | ..J -/z CONT'D_ON
4"'-030 S/-C0-20i-QEX
SHT )
_ ) " VIEW A A Ste
“.m"!"ger i TYP - 4 PLCS n-mcnonu °g.'
DENVER, COLORADO
b C21700 71 wy i) REVISIONS SHOP WELDING DESIGNE. D S 1775 P8 e 1010 %  [PRAWN W-ﬁu“
e - CHECKED, * ,,';(7
SPEC./MAT'L. QEX /C12500 ALLDY STEE.
AN, [eF 3 o+ -
n M—L—.’" "<-—..2.. N.D.E. APER LINE No. ( REV.
— 0.D. PREP, PW.H.T, 2-CD-222-QEX
CUSTOMER MD /SR/R IPROJECT 10 MWe SOLAR PILOT PLANT [408 Ne. 1D PAER. wEer | of | {ﬁ§
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Ling No. 41VT-201-KEX l;ﬁ; 4903:?3205 0551!5;934 A,
MATERIAL LIST
ITEM DESCRIPTION MAT L. REQ'N.
D[‘TAIL"@I
WANGER-LUG
INCLUDED ON THIS TSGMETRIC:
Slaarns-ﬂoae, A%VTAKEX, AUVT.1.KEB
ge
Wi £21700 | Jin 3480 Stearns-Roger
DENVER, COLORADO
R No 2 1 Fhe o] REVISIONS & Wow. iw. @ ©.\o &0 SHOP WELDING oesion LMo/ w00 o e VOIS o JoRAwN DN~
SPEC. / MAT'L. K:.X/ CL 200 - AUTN ST %
N.D.E. " V!-{INQEO?Ok 7 REV.
pe 0.0. PREP. PWH.T. A4°VT-201-KEX
customen  MD, SR, & |ProszcT 10MWe SOLAR PILOT PLANT  |uoe o =Lt e /3




S1t

] REF.AOM2005I1319274A ; -2344; -937A;-938 4
e No. 3'VT -20B-QEX [owe 6288 ;-9294;-9308-0314 - 93249334

- )@:% _
ITEM DESCRIPTION MAT'L. REO'N. " vo
‘ " 77/5 . \V
Ve "j
,P

1"-SCH 80
PPE (QEX)

3 SCH 16D
WELD CAP

N L
N . AL
3 g
/ CONT. ON SHT. 2 OF 2
BT A -
Stearns-Bcl s
- 21700 |aw 16 Stearns-Roger
DENVER, COLORADO
ﬂﬂoﬁ/" “O“O‘ g 1‘ REVISIONS SHOP WELDING

DESIGN £.D. S, HOOPS e 1010 °F

DRAWN .7 )7 .
KED,
SPEC. /MAT'L.QEX/CL 250 ALLOY STEEL i:ii PR
A N.D.E.
CUSTOMER mb/ SR/ﬁ

it LINE No. REV.
: PREP 3V T -208-GE X
|prosect 10 Mwe sOLAR PILOT PLANT [s08 ne oD, PREP XTX; 2

1.0. PREP.

sHEET | OF 2
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“ REF. 40M20051319374A3-9284 ;-9224.;-9304
LiNE No. 3VT - 20B-QL X lowe.—ea:A;-932A;~933A-,-93’4A;-931m;-935@
MATERIAL LIST _ I“)\% .
ITEM DESCRIPTION MAT'L. | REQ'N. N
CONT. ON SHT. t OF 2 5 oo
»o 949- ©
-, WP B
\\-.\—4‘; -
v
2\0 1
\l
Iy
N
Stearr--N4 -y
z C21700 | dis 1080 Stearns-Roger
FABRICATORS INC
5. o327 BENVER, COLORADO
8 Nl rh REVISIONS SHOP WELDING DEsion £/ - po e ‘o/C op  |oaAwN .,fﬁr[z
SPEC. /MAT'L. AEN f 7 250K L0 - €T -
N.D.E. I~ LINE No, REV.
= 0.D. PREP, PWHT. 3VT-2086 QEX
cusTomeR MD/sSR/R lpnoaecv 10 MWe SOL AR PILOT PLANT|s08 No. ——— P




L1l

Lme o, 6IME-201QEX  [BS5 1OMOGCSIZI977 A, 4CMR0CSINOST A
ITEM DESCRIPTION MAT'L. REQ'N. o4
180134107
PIN (REF) | R
%
3
bR
NOTES: .
iALL CIMENS N3 9N B 1538,
ARE FARRIZAT ON DIMENZEIONG,
2)FW _O0CAT'ONZ s R ISOS,
AREZ TENTATI/E PENCING
TOWNSEND & 80T TOMS AFE=0/AlY
s“"n"hoge' ’t"..m.'..m:og.'
S U0 c? 17 OU SN 10 80 DENVER, COLORADO
REVISIONS & T ~inoy =i+ -e-ws  [SHOP WELDING oesiaw ED.8. T es o 10100rC) JCRAW
mrll | Yneziif S et S spec.ware. QX CL75C0-ALLOY §TL  [oeceen
s e Ms ;51 QX A
0.D. PREP, PWHRT, = - = \
custouen  MD, 3R, [Prosct 10M We SOLAR PILOT PLANT 108 ne. R ]
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unE N, 61MB-201-QEX [Sﬁf,; 20M2005131998 A, 40»«\:005151957@]
MATERIAL LIST
ITEM DESCRIPTION MAT'L, REQ'N,
3
él
:
4
%
"W.0L. (XXS)
'S (REF)
SECTION/ A
INCLUDED ON THIS ISOMETRIC: v-m'
A"M83-205-RNX, 6*M3-2C5-QEX, 4*M3-208-RNX, 6*M3-708-QEX, .
Stearns-Rogpr A'MS-DIT-RNX, 6*MS-217-QEX, 41 MS-220-RNX, 51 M§.200-QEX
whrin. c21700 S BUES Stearns-Roger
DENVER, COLORADO
f - -
R Ne__ - ' FleNo_JlO2 REVISIONS ., e, CRest . - Bs SHOP WELDING oesian 0.8, 1775 P8t _o 1010 o ¢ 3 oRAWN TDN , ,
1 Cweo WP B, @3 seec. /war. GEX/ CL2500- ALLOY STL CHECKEO % /4 Al !
N.D.E. UNE R ¥ RV
0.0. PREP. PWH.T, 6"M3-001-QEX
customen MD, 3R, & [Proset 10Mwe s0LaR piLoT PLANT  fsosne. e e




611

uneNo. 6UMS-201-QER  |RSF- 40M2005131928 A , A0M200513193TA
MATERIAL LIST j%)i
ITEM DESCRIPTION MAT'L. AEQ'N.
-
N-]
A4S
<
N
o
D
R
+ <
W Sad
‘ﬁ \\\\‘."*
< G e
LS %‘E;
INCLUDED ON THIS 1SOMETRIC:
Sicarns-Roger A"MS-211-RNX, 6*MS-211-QEX, 4*MS-214-BNX, 6" MS-214-Qtx
fonp c21700 M ROE Stearns-Boger
‘/- / Fie No 2 L PENVER, COLORADO
No, 5 .__.LQ——-
REVISIONS Bv e Gr® e zowe SHOP WELDING pesoy ED5._ 177D et o 1010 o 3 [ORAWS TON
seec ware QEXJ CLZB0C ALLCY GiL[oeexen o ze
A L o el
N.D.E. 'I’.INE No}\ agv,
pR_C 0
cusouen MD,SR, R PROJECT 10MWe SOLAR PILOT PLANT |8 ne 00 fREL PanT, 8- M3 L0 CEX
1.0. PREP. SHEET 3 oF 4




021

[ RreF. 4OMP0051319994, . 0304,,031A
uwe o, 6-MS-20HQEK  Jows 9394 0334, OM A ; 995439394 &
MATERIAL LIST a
\
1TEM DESCRIPTION MAT'L, REQ'N. &
S
)
N
;, *@ { vLArtJ/ [ Lo
N \ Rera DETL
3 4 —@ g’
g} —= : /\7
£ ’E‘ A X El’ﬁ@ S
- 176 ! >
3 0\0" . < '7(\5“ VP
E_ ] { :% <~ 120° ;“’,s\ /,/ / / A 1 v
1"X5°x3" /&2 &9 £ ¢5\’\§
b NS [ e
A & - < g}
% WSS T ! 6“2‘ X \\:\
N 8 lip - \
% N 0
AN ®
% X ‘
DETAIL
HANGER LUG @}
. INCLUDED ON THIS LSCMETRIC: *: g“ igfr"tﬁ N.C.P.
b4MS-2-QF
Stearns-Rogt: QEB
PRR C21700 W a0 gs s'n..m!!-'.'.x:og"
DENVER, COLORADO
SR Ne "l ' Hle N o [REVISIONS SHOP WELDING oesiay F.D.5. 1775 est o 101 oF -3 JoRawn T[M
spec. /matL. QEX /G500 - ALLOY 8TL ‘i:iCRKE
N.D.E. 6,],\;%‘5()4641 .t RE’V
= 0. ] WHT. -MS-201-QEX
custower  MD/ SR/ PROJECT 1) MiNe B0LAR PILOT PLANT 108 N, . s _ONSILY B,
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SPECIAL INSTRUCTIONS

An asterisk has been placea 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 upagating and/or negotiations.

A11 further changes to this "For Purchase" document shall be made by the
issuance of a numbered revised copy.

-1-
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1.

c-21700

S-R E2
SPECIFICATION
FOR
PRIMARY PTPE SUPPORTS
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.

The data as specified herein and as specified on the supplements is
descriptive of the Engineer's design intent but does not enumerate
all details of accessories and appurtenances. Such details ana
descriptive data shall be provided by the Seller for approval by the
Engineer.

The Enginger is furnishing Pipe Hanger Schedules and Pipe Support
Design Drawings to the Seller in this Specification.

Unloading, storage, installation, field inspection and field testing
will be performed by others.

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.

Specification No. FJ50.50, Documentation, dated 11/3/76, 7 pages.

Engineering Standard No. FJ60.60, Documentation Requirements, dated
10/22/79, 1 page.

Engineering Standard No. EJ14.37.1, Welding Symbols, dated 5/5/78, 1
page.

CODES, STANDARDS AND REGULATIONS

Pipe supports shall be in accordance with the following Codes, Standards
and Regulations:

A.

Pipe supports and accessories specifiea 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."

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."

DS-1

127



€-21700
S-R E2

C. Welding symbols shall be in accordance with Stearns-Roger Engineering
Standara EJ14.37.1.

D. 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 amenged 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.qg.,
installation, operation and maintenance.

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 outaoors unless
otherwise specified on the drawings.

F. Seismic Loads: The piping to be supportea 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.

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 assembliies.

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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The work shall include the furnishing of all documentation

Shop prime painting of all pipe support assemblies as specified

Unloading, installation, field inspection ana field testing.

e requirements as detailed in Paragraph DOCUMENTATION.
D.
herein.
WORK OR ITEMS TO BE FURNISHED BY OTHERS
A.
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.

ENGINEER 'S DRAWINGS

A.

A.

B.

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.

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

ITT Grinnell figure numbers have been used on all detail drawings ana
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.

DEFINITIONS

Pipe Supports. . . . . . as used herein shall mean all types of
hangers,supports, guides, anchors, or
restraints including seismic restraints or
vibration control devices.

Assembly. . . . . . . . as used herein shall mean the entire
supporting or restraining device including
all the pipe support, bolting, supplemental
structural steel, clip angles, sliae or
stationary bases, etc., necessary to attach
the piping to the structure. The definition
is 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. I

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

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 attachea 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 woula 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. A1l 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.
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Component materials shall meet the requirements of ANSI
B31.1, Paragraph 121.1.2.

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

Variable springs and constant support devices weighing in
excess of 90 pounds shall be furnished with lifting lugs.

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.

Flexible Pipe Supports

(1)

(3)

(4)

(6)

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.

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

Variable springs shall have at least one (1) position
ingicator 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.

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.

Constant support devices shall have a minimum of plus or
minus 10 percent calibrated load adjustment feature.

The supporting force of any constant support shall not
deviate more than 6 percent of the calibrated load
throughout its full working range.
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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.

Hanger Rods

(M

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

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

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

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

Welded eyeroas or weldless eyenuts shall be usea for all
Rod Hangers.

Clamps

(3)

Pipe clamps shall be made of a sufficiently heavy material
ana/or stiffened to hold the loads, plus an allowance for
hydrostatic test loads where steam piping is concerned.

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.

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.

When the operating temperature of the supported pipe
exceeds 750 F, all pipe clamps and welded attachments shall

be of suitable alloy steel, ana heavy-duty construction.
For insulated piping, pipe clamps and weldea attachments
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shall be constructed such that support rod attachment
bolt(s) will be external to the insulation, and the pipe
clamps will be rigid relative to the pipe and insulation.

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) A1l threaded connections except on hanger rods shall be
provided with lock nuts.

Supplementary Structural Steel and Attachments

Hangers and supports will normally be attached to adequately sizea
steel channels, beams and columns which are primary members in the
building or other supporting structure. When this is not possible,
the Engineer has designed such additional structural steel as
necessary for the safe and proper attachment of the pipe hangers and
supports. Supplemental steel shall be in accordance with AISC and
ASTM A36.

10. NAMEPLATES

11.

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.

SHOP PAINTING AND PROTECTION

A.

B.

Preparation for Painting

After fabrication, all exposed surfaces shall have 0il and grease
removed by solvent cleaning; loose mill scale and powdered rust
removed by mechanical cleaning; and shall have all burrs removea and
sharp edges eased. Solvent cleaning shall precede mechanical
cleaning.

Painting

Spring supports and pipe support hardware shall be painted with one
coat of the manufacturer's standard rust-inhibitive primer suitable
for the maximum temperature at which the component will operate. In
addition, each pipe support assembly shall be coated for a corrosive
environment when the darawings designate that the pipe support
assembly will be installed in a corrosive environment.
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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.

c.

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.

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.

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 furnishea 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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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.

If goods are defective, the amount of damage is the price of the
defective goods only and no allowance will be made for labor or
expense of repairing defective goods or damage resulting from the
same.

14. DOCUMENTATION

A.

General

Documentation shall be furnished in accordance with Specification No.
FJ50.50, Engineering Standard No. FJ60.60, and the requirements
spec1f1ed herein.

Exceptions or Modifications to Specification No. FJ50.50

a. Paragraph 3.A.b.c.g. is deleted in its entirety.

b.  Paragraphs 3.D.b.(1) thru (4) are deleted in their entirety.

c. Paragraphs 3.0.c.(1), (3) and (4) are deleted in their entirety.

d. Paragraphs 3.0.d.(1) and (2) are deleted in their entirety.

e. Paragraph 3.E. is deleted in its entirety; however, a bill of
material shall be added to each Pipe Support Design Drawing or
shop detail sheet.

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
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 hanger:

(a) Manufacturer's figure number, type, size, arrangement
and weight.
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(b) Details of integral pipe attachments required for
field welding to piping.

(¢) Dimensions needea 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.

(9) Description of each piece of material including cut
lengths.

(h) Weld size, type, and location for field welds.
(i) Bolt type, size, location, and size of all bolt holes. -
{j) Seller's drawing revision letters.

b. Operation and Maintenance Manuals

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

D. Shipping Information

The Seller shall submit the following specific shipping data prior to
shipment:

a. Name of carrier.

b. Proposed routing. l
¢. Proposed breakdown by carload and/or truckload.

d. Packing and classification description,

15. ENGINEERING SCHEDULE

Engineering schedule shall be as follows:

Date or Sequence
Required

A. Erection and operating information

a. Maintenance and operating instructions At time of shipment
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Date or Sequence
Required
b. Erection instructions At time of shipment
B. Shipping papers At time of shipment

16. SHIPPING SCHEDULE

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 dgelivered 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 fi1l in all blank spaces of the following Bid
Data Section:

1. DRAWING APPROVAL

Pipe Line
Numbers Date
A1l numbers 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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Stearns-Roger Page

1HCOAPORATRD 1
Project No. £221700
Spec. No. __FJ50.50
DOCUMENTATION

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. A1l references to "Seller” herein shall apply to Seller or Contractor.
A1l references to "Buyer" herein shall apply to the Buyer or the Owner.
A1l references to "Engineer” herein shall apply to Stearns-Roger
Incorporated.

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

A1l 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 1ll-inch pages.

3. DOCUMENTATION BY SELLER

A.

a.

General

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 suppliement.

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 appiicable 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.

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.

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.

Unless specifically approved by the Engineer, "typical" or "similar”
documentation is not acceptable for review.
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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, raview 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 reguested by Buyer.

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 1ist, 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 1ist 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 comments.

B. Progress Renorts

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.

A1l 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.

A1l 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 submittai. If
more than 2 weeks review time is necessary, Engineer will advise
Seller in writing as to his review schedule for such data. Seller
shall then advise Engineer in writing what effect the extended review
schedule has on the scheduled delivery of Seller's materials and equip-
ment.
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DOCUMENTATION BY SELLER (CONTD)

C.

Review and Comment (Contd)

d.

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

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 receipnt 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 COMMENTS" shall constitute such release.

When the documentation is returned marked "REVISE PER COMMENTS AND
RESUBMIT FOR REVIEW," the documentation with the noted revisions
incorporated shall be resubmittad for review and comment 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.

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 16 weeks before the
scheduled delivery of Seller's work.

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.

Fabrication or shipment shall be at Seller's risk, whether 6r not
Engineer has reviewed Seller's drawings as. specified on Engineering
Standard No. FJ60.60.

Seller will be notified of review by a stamped copy of Stearns-Roger
Form 02.145 or TRMSRO5A stating "Supplier: As to all Drawings/Data
listed on this transmittal: PROCEED TO FABRICATE." A1l Seller draw-
ings whi<h are submitted as final shall be stamped "Final." Where
specified on Engineering Standard No. FJ60.60, final drawings shall
be certified for construction.

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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DOCUMENTATION BY SELLER (CONTD)

C. Review and Comment (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.

b.

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.

Manuals shall be forwarded four (4) weeks prior to complete
delivery of equipment in accordance with Engineering Standard
No. FJ60.60.

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) A1l necessary precautions and warnings relative to the safety of
1ife and equipment shall be included.

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) Operafing 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:

) 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 replacament 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.

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 B8ills 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 tngineer for use
by others in constructing foundations, building components and major piping
and wiring requiring coordination with the work associated herewith will be
furnished tc Seller for review as soon as possible after Engineer's receipt
from Seller of the certified equipment drawings and design information
necessary for their preparation.

Where material, locations, etc., are marked HOLD on Engineer's Drawings,

that material, location, etc., shall not pe detailed or fabricated by
Seller until the HOLD is removed by Engineer.
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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.

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.

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.

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.

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

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.

Seller's final invoice will not te paid by Buyer until all materials and/or
equipment governed hereunder have been received complete at the delivery
point, and final certified submittals of 211 specified documentation ha-e
been received by Engineer.
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PROJECT: SOLAR ONE

DIVISION USAGE Stearns-l?oder STANDARD NUMBER
MM IP [PPISH| FI] SP Imconrenaree ‘
_ENGINEERING STANDARD FJ 60.60
DOCUMENTATION REQUIREMENTS C-21700

CONTRACT/REQUISITION NUMBER: S-R E2 ISSUED 10/22/79
TITLE: PRIMARY PIPE SUPPORTS REVISED
FOR REVIEW FINAL REVIEW | CTFY,
NO. WEEKS || MO. | "X" Jj REQ'D || FINAL
TYPE OF DOCUMENTATION TYPE OF | OF AFTER| OF IF |IBEFORE || ISSUE
COPIES |ICOPIES IAWARD*™ [COPTES[REQ'DY{ FAB.**| ***
1-ENGINEERING DRAWINGS Repro-~
ducibles
A-Qutline, General Arrangement Prints
and Principal Oimensions
B-Cross Sections
C-Foundation Requirements, including
Loadings % Anchorina Locations
D-Physical Locations of Piping
and/or Wiring Terminals
E-Control Diagrams
F-Electrical Schematic Diaqrams
G-Hiring Diagrams.Inclucing Internal
External and Interccrnacting.
H-Standard Hardware [tems
Repro-
2-ERECTION QR INSTALLATION INFOQ. ducihles
. Prints 4 4
A-Shop Fabrication Drawings 6 X X X
B-Erection or Installation Drawinas
C-Erection or InAstall. Instructions jlopies
3-SPECIAL DOCUENTATION
A-Performance Data, including CurvesiCopies
B-Design Calculations Copies
C-Test Reports Copies
D-Code Papers and Certificates iCopies
tE-Shop Fabh. and/or Welding Proced, iCopies
F-Shop Fabrication Reports - jCopies
G-Welder's Qualitication Reports ICopies
H-Operatigg Certificates iCopies
4-MISCELLANEOUS i
A-Operation and Maintenance Manuals ‘Hanua1s 4 4
B-Recommended Spare Parts List for li
Yaar's OQoeration, with lnit PricesCopies
C-Bills of Material iCopies Il
D-Oefinitive Drawing List ICopies

documentation are required.
review documentation is not required.

be sent to the plant site,

the Specification.

*-Entries in the column "WEEKS AFTER AUWARD" designate which types of review
Blank spaces in this column denote that

**."X" in this column means drawing review req'd. before fabric. release.
[eek_tY® in this column means final issue must be certified for constructionfto:
tearns-Roger
Fngineering Corp.

#-At least 2 weeks before each shipment, detailed Bills of Material shall P.0. Box 5888

This form sunclements requirements, where specified, in Article 4. in

xcept where

therwise specH
ified, send all

Denver, CO
80217

Attn:

R.K. Brushel

documentation

Rev. 3-79
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DIVISION USAGE Ste arns -Roger STANDARD NUMBER

INCORPORATED
L8 PPISH[FI|SP ENGINEERING STANDARD EJ 14.37.1
APPROVALS PAGE 1 _OF_1__
Des., Sect.

N <— REV I SED

LOCATION pLu:RgaAND GAS WELDING svusg:govai
SIGNIF I CANCE
BEAD | FILLET | "'si01  [SouARE VT BEVEL U 3
SNELD %:_ 7T T T/ —h—>
ARROW SIOE SYMBOL ™\ T\
o
—_—
OTHER SIDE st \k ﬁ\ “\ e L]/ N\ _u__>
SYMBOL
[T NN Y 1
o woes |, | D7) s | | | Ky | FE N
SI0E oR "
ovher sioE | TTON(| USen | useo | useo | useo | useo | useo | useo
IDENTIFICATION OF ARROW SIDE AND OTHER SIDE OF JOINT
AND ARROW-SIDE AND OTHER-SIDE MEMBER OF JOINT
ARROW SIDE
WeLome” ARmow sioe | LRTOW OF —ATROR N0 | SoNT " o
OTHER SIDE
77 OF JOINT
aRROW 'y
THER WELDING SYMBOL
OTHER SIDE OF JOINT SIDE OF 30”‘1’
ARROW SIDE ARROW SIDE

OF JOINT OF JOINT

JOINT THER
OTHER 3IDE OF
SIDE OF JOINT
JOINT 4
vy ARROW OF
ow oF
WELDING SYMBOL WELDING

ARROW OF WELDING SYMBOL

LOCATION OF ELEMENTS OF A WELDING SYMBOL

FORM 02 224 REV 11-76

FINISH SYMBOL F GROOVE ANGLE; INCLUDED
ANGLE OF COUNTERSINK
CONTOUR SYMBOL A FOR PLUG WELDS

ROOT OPENING:, DEPTH OF FILLING LENGTH OF WELD
FOR PLUG AND SLOT WELDS ; —
2! =, PITCH (CENTER-TO- CENTER
EFFECTIVE THROAT 3 w R Ta S SPACING ) OF WELDS
2 '-; \
SIZE; SIZE OR S(E) a 2= L-P FIELD WELD SYMBOL
STRENGTH FOR T
CERTAIN WELDS —_— —— ARROW COMNECTING REF-
z g ERENCE LINE TO ARROW
SPECIFICATION, PROCESS, o za - SIDE OR ARROW SIDE
OR OTHER REFERENCE 2 za MEMBER OF JOINT
g’
TAIL (MAY BE OMITTE ( WELD ALL AROUND SYMBOL
WHEN REFERENCE
ELEMENTS IN THIS AREA
IS NOT USED) REMAIN AS SHOWN WHEN TAIL NUMBER oF sPoT OR
PROJECTION WELDS
AND ARROW ARE REVERSED
BASIC WELD SYMBOL REFERENCE  LINE

OR DETAIL REFERENCE
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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:

1. Cover Sheet

2. Pipe Hanger Index, Rev. 5

3. Drawings:

Drawing

Rev.

H-MS-7-4
H-MS-7-5
H-MS-7-6
H-MS-7-7
H-MS-7-8

NWWNN
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PRIMARY PIPE SUPPORTS
PSS AREA
P60-1
REVISION NO. 4
AUGUST 18, 1980

Revision No. 4 issued to incorporate revisions to pipe supports on the primary
piping. '

Remove the drawings listed below in item 3 and replace with corresponding
drawings attached hereto.

Drawing H-ST-8-1 replaces HT-6-1 which has been deleted.

This revision 4 includes:

1. Cover Sheet
2. Pipe Hanger Index, Rev. 4
3.

Drawings

Drawing Rev, Drawing Rev. Drawing Rev.
H-FW-2-1 1 H-MS-6-1 3 H-VT-12-1 3
H-FW-2-13 3 H-MS-6-2 4 H-VT-12-2. 3
H-FW-2-21 3 H-MS-8-2 2 H-VT-12-3 3
H-MS-2-6 1 H-MS-8-3 3 H-VT-12-7 2
H-MS-2-11 2 H-MS-10-3 2 H-VT-12-9 2
H-MS-2-12 1 H-MS-10-4 2 H-VT-12-10 2
H-MS-2-20 1 H-ST-9-1 3 H-VT-12-11 2
H-MS-2-25 2 H-ST-13-2 2 H-VT-12-12 1
H-MS-2-27 2 H-VT-1-20 2 H-VT-12-13 . 2
H-MS-2-28 2 H-VT-1-25 3 H-VT-12-14 2
H-MS-2-29 2 H-VT-11-1 3

H-MS-2-30 2 H-VT-11-2 2

H-MS-2-35 2 '
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Form 110774 Rev. |

FUNCTIONAL REQUIREMENTS PIPE GN DATA
154 i 2-12-80 — OESIONED DY, 242
A N Pl RT
MARK | HOT PIPE |INS.IHYDRO |LOC -aHOT i RE S usui,Q SELECTION (LKOS Jrsnlgg cog ozh " REMARKS
Nt |[TEMP [(HOTMLOAD | 0.0. [THK| LOAD |ynae VERT. | 7 [VERTDIST P 1G.N?- TT (IN) | LOAD | WT. LOAD
CF) | (Les) (IN) |UND | (KIPS) X |y (FT./IN) | TYPE" 3}: TYPE 1 IN) (Les) [L8S) | (xipgy
H-Fw-2-1 | 440 | s sD.L. | 450 (2% ~.4 5110 o o - ANC - - - - - - - - a;z 8Y OTHERS. (PIPE FABRICATOR)
2 010 | %on]| O - GDE - - 1-1 - -1 - - ~ VZ:i3% | By spec. £.2 szz oE7as
2 151o |[mon]| o - GOE - - 1-1 - - - - A
-4 20l o '3, 04| © - GDE - - - - - - - - 0%
-5 2s|lo |1qon] 0 - GDE - - 1 -] - - - - - 24{%
-& 224% 35N ¢ 1z ov o - VSH $ 98 |/2) - (225 /1 | /928 - a5
-7 SEE S.O.L. wlo [1YRpow]o - GDE - - I-1 - - - - - ;’;;7;2)(,L
-8 a5 o /ZM < - GOE - - -1 - - - - - ‘~;%
-9 sol o |24aov] O - GDE - - -1 - -} - - — %
-10 v 55| 0 |efow| o - GDE - - -1 - -1 - - o A
87 288 o5 |- % |ehov] % - CSH s lsov]in]| ¢ - % - - .4
-2 293 8s5|-% | 1'% ov] %, - CSH s |er-n}7) 2 - % - — .4
-13 zee oz]|-%2| 1onv]-% - VSH 5 98 |4 - |23 1% | /199 - -3
- 4 1917 1000 -4 | YuON |34, - VSH 5 268 11| -~ V340 % |/726 -~ 2.3
75 SEE S.0.L. ws| o |mon| o - GOE - - 1-1 -1 - |- - — | Z2%
/o) nol o l14ov] © - GDE - - -1 - - -1 - - |axig%
-17 st o /%o o - GDE - - -1 - - - - o
-i8 r20| 0 |24, 04 © - GoE | - - -1 - - - - ~ x5k
-19 95/ 130M - | 2% 0N | % - CSH s |sovi|3p| - | % - - 4!
-20 599 1501 -% | %,0n | 55 - YSH F gz |71 ~ lzza] - | 529 - 7
-2 479 165|- 28 o - - r F - -1 - - - - - &6
.22 SEE 5.0.L. 170{ o ) o - anve | F - -1 - - - - - Lavee |BY OTHERS (PIFE FABRICATOR)
NOTES ALYSIS 1.0. P AT :
(0] :m;o\;en DISTANCE FROM BQTTOM OF STZEL lo ¢ OF PIPE T;,tﬁf_:zc/gx ,qgl::; MA/OE:';;,E PIPE HANGER SCHEDULE
R0y Tou gF LUGS CORRESPONDING TD MAX, 4° SWING ANGLE RECEIVER FEEDWATER
@ vsv vmuu smus HANGER, CSH  CONSTANT SUPPCRT
AN, R . WD HYORAULIC SWUBBER, ANC ~ ANCHOR, mw
X SPRING SCALE L83./IN. (FOR VARIABLE SPRING RANGER).
8 STILES 3 SINGLE R0D ASSY, T TAAPEZE ASS'Y,F FLOOR ST, 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
@ gf&}lgl mr D ww LNDSSIIOICATED 00 MOT INCLUDE REFERENGES 2 \14. -z %, CHECKED BY: /”1” ID‘TEI <180 JOB N2
P72 4 i NFor gip APPROVEDBY; , & OATE : 9/1/s0 | C-21700
Ng | REVISIONS ] BY [SCHiDWG{ISO.| LS. [SCHEDULE N2 < / HEETNE / OF /
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FUNCTIONAL REQUIREMENTS PIPE SUPPORT DESIGN DATA
ANALYST J3 DATE 2-/4-80 DESIONED BYSF % DATE 2/4
MARK | HoT bvunag PIPE |INS.|HYDRO [L0C| SOLD aHOT 0. & PELihon || kOl rool B t33 :
Ne  |TEMP[HOTILOAD | 0.0, [THK| LOAD [na ' TVeRT | z VERTOIST [uPporTlsrrlrons lzd 7o 1 25/| tias |Loao | WT. (°okp REMARKS
JCFY | 8s) | (N) |uN) | (KIPS) ol (FT./1N) | TYPE E‘ TYPE T (LBs) fLBS) | (xips)
H-FW.2-23 | 440 475 4.50 (2% ¥a |i75|-| o -1 - R F - -1 - - - - - 1.6 BY SPEC 2 SEE DETAJL
-24 1083 Yok - 44 | Y% vP |- - VSH 3 82 lio]l - 1520 % | /213 - /.3
-25 %39 AN LA R s - -) - - | % - - 1.2
-2 726 zes5i-e | o |- - R £ - 1-1 -1 - - - - .9
-27 489 235 |- 4% [ A - R S - - - - % - - 7
-28 456 ao]l-1 0 -1l - e I rF - -] - - - - - .7
-29 532 245| -/ o -1% - R K3 - - ~ = P _ — 9
-30 597 2e0|-5%) o |-/ - R S - -1 - - | % - - /1.1
-3/ 327 AN RE R F - -1 - -1 - - - L e e o ans A
-32 414 270|-% | o~ |-% - vsH | s 82 |lo] - (/8% | 393] 45 5 | b o
33 887 205 % | s of | 3 - vs#h ¥'s Taz Jo| - |#00| % | 2 | /03 1.0 1% ;:z 3’5‘&‘ 2 g”:.ss.ii‘f ;55’!‘5“5:
H-FN.9-| | 440 226 2875 | 2 NA Ysosl.il © |4 - R F - - - -1 - - - .7 |BrsPec £2  SEE DETAIL
-Z 170 biol-1%]l o |-% - ° S - f-1 - - | - - 3
-3 122 415 |-1% o |-% - R F - -] - - - - - .2
-4 252 lp20]|-/ % o P - R S - - - - B - - ¢
.5 27/ 2% © Yo - R s - -1 -1 - % - - .5
-G 3839 EEAETAE - vsh | s 182 lel - |/e8|% | 452 - 5
(D WIN. VERT. DISTANCE FROW BOTTOM OF STZEL Y0 ¢ OF PIPE rxg;f.&wm :;:—;M:t::";ga PIPE HANGER SCHEDULE
gwg&alg:t}ucs CORRESPONDING TO MAX. 4° SWING AMGLE RECEIVER FEEDWATER
© e AT TR Pl SE, Stearms Roger
- X SPRING SCALE LBS./IN.(FOR VARIABLE SPRING MANGER).
E 8 ‘s’twt .go s&&%m ASSY, T TRAPEZE ASS'Y,F FLOOR SUPPORT, 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
2| © thome 0T) D 0L L0A0S WOICATED B0 NOT 1NCLLOE REFERENGCES CHECKED BY. #IM ToaTe - 4-7.__ J08 N2
] XN '\l for a0 Gury APPROVED BY: /50 DATE : 4///%0 | C-21700
] Nt | REVISIONS BY |SCHIOWGISO.| LS. |SCHEDULE N2 ~W- 2 HEETNS / OF /




FUNCTIONAL REQUIREMENTS PIPE SUPPORT DESIGN DATA
ANALYST % %L, 42680 — DESIGNEDBY T4 DATE 3-2p i
MARK | HOT pipe |ins.voro [oc| o AT, REQD PeeLEcTion | | x©)| Rroo cocd | assr o3I%; ’
N 1"_EF'§P (H(algégao 0.0. [THK| LOAD |y [" “TVERT. [ 7 vg'r,olsf DPPORT S m‘""bd" ('-'9:)4 s“"z‘f Loap | WT °E§$ REMARKS
N |OR)| (kiPS) Y T LTYee @ TP P i | ™ (Les) kL8S) | kips
H-MS-2-1 | 960 | SEE 5.D.L. [6.625 | 4%2] - 2olo |140w] 0 - GOE - - 1-] - - - - - |Eug Br OTHERS (ROCKETDYNE)
-2 - 25] 0 ley00) 0 - GOE - -4l -1 -1- - - %58
.2 - |z0] o [eBon] 0 - Goe | - - I-1 -1 - -1 - I
-4 - 3210 [3%0/0] © - GDE - - [ — = — — [Ef
A -5 3902 50 |35F|-Y | 3% DN 2| ¢-0© csH | s 45 5 - 1/l - 55
% SEE S.O.L. - %o |4now] o - GDE - - |-t -1 - - - - 3Y SPEC, E2  EF GETA..
-7 - so|l o {5400 O - GDE - - |- - - - - - =2
-8 - 55| 0 |ep o] © - GDE - - -1 - - - - - |&==3
> T Jeo|lo |[7o¥ [0 ] - et | - | - |- -1 - -1< - |24 .
~1o - es[ o714 o - GDE - - -1 - - - - ~ |z
-1 3/47 3.5 750 © | 8%v| © - CSH S 18iH-A |51 05| - / - - 4.0 !
N7 SEE S.0.L. - _|se|olezm] o - Goe | - - 1-T-1-T1- - N
iz - _la5lo 9% o - GoE | - —T-T-T-1- — - 1%
4 T lsolo losov]l o] - coe | - - 1-1T-1 - - - &%
— -5 - 95{ o lnZowi O - GDE - - |-1 - - - - - [&x:%e
W -le %303 27 losw| 4, |2 Bow]| © - CSH S |8ov-¢ |e7| 2| - /% - - 8.0
7 SEE S.O.L. — lwlo s onvlo Z Goe | - - (- -1 1= - B VA
.18 - |us] o Jmgon] o - COE - - -1 - - | - - - | Exuts
-19 - Jizel o |is5ov] o - GDE - - -t -1 -1-1- - | =55
20 = V25| o |ie%od o ~ GoE | - - 1-T-1T-1T-T-= - &
=21 /083 1.2 137 %2 |17k /% - CSH S |sov-8lesl 20| - % - - /.
-22 1066 12 et} 1 |iz%own) - csH | 5 |sov-Blee] 19%] - | % - i /&
-23 /208 14 Ve3]-te 1r3%v] -/ - csH | s [sovales|io | - | % - - A
-2 1049 12 1#701% | 9% -] - csH | s leov-8lz7l 2] - | %8 - - 1.4
-25 893 A TAN - ¢sH } 5 |sor-8lz3] & - 1% - - 42
- 26| /252 1.4 152k 100 | 2% - VSH S 98 | /2} ~ /30| 34 | 1057 - /.6
27 279 1.1 V8]-78 | 1% ur|3% - vn | s 98 | 9| - lwol| 3| /1154 - /.3
NOTES ) .
0] :u. VERT. DISTANCE FAOM BITTOM OF STEEL T0 § OF #IPE r’:fg:':/.:j:;: A:I:: M:‘;S:M;zz PIPE HANGER SCHEDULE
rzuoo;gv'tlg:hwes CORRESPONDING TO MAX. 4 SWING ANGLE MAIN STEAM
O b A S SR IS Stearns Roger
- X SPRING SCALE LBS./IN.(FOR VARIABLE SPRING MANGER),
H 8 STYLE: 5 SINGLE ROD ASSY, T TMPEIE ASS'Y,F FLOOR SuPeonT, - pers 4 10 Mie SOLAR PILOT PLANT DAGGETT, CALIFORNIA
2] © grrmngut (), 0,008 L0A03, 0ICATED 0 kT cLnk REFERENCES 2N o roctn rome £ GHECKED 8Y #m DATE : 4790 ] JOB NZ
H Pi3- 182 N Nros s APPROVED BY. feo DATE :9//ep | C-2170
5 N2 | REVISIONS BY |SCHIOWG]ISO.| LS. [SCHEDULE N2 M5- 2 ISHEETM / OF 2
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Form 190774 Rev. |

FUNCTIONAL REQUIREMENTS PIPE SUPPORT DESIGN DAT -
ANALYST L8/ 7 -#0 5 SIGNEDBY Jfm DATE 72k- 52
DISPLACEMEN PIPE SUPPORT
mank | wor preranol] eiee [ins. HYDRO |LOC| COLD-#=HOT _ lyw REGD. sasic SELECTION u b Jl SIZE 008 ASSY |oESiN REMARKS
N? TEMP |(HOTILOAD | 0.D. [THK | LOAD N2 VERT. | 2 ERTOIST Tis FB.N’-b TT \ (IN) | LOAD WT. LOAD
CF) | (L8S) (INY |OND ] (KIPS) X Iy (FT.ZIN) | TYPE 3‘5 TYPE (N) N} (Les) fLBS) | (kips
HMms-28 %0| /5  |eo25\4%| .7 Vw2|-% |1 vP13%] - VSH S 98 18l - 175 1% | 73 - .8 |8r srec. 2 e DerAil
-29 2099 24 leM-% 114 0P) 2% - %74 S 98 1z} - 12251 1 |z380] - 2.6
30 994 R CAEAR /évg‘ - vsu s |seeglel - lzo0o] 34 |//00 - 1.3
-3/ SEE S.D.L. - , o o o - ANC F - ~1 = - - - - LATEL BY OTHERS (PIFE FABRICATOR)
-32| SEE S.OL. L8, lezol o © 14| - 3 G - -1 -1 -7T- - — |fx782k |8y sPec.cz2 se€ perail
.33 1825 2o lasiley,| o |-24% - o K - i-1 - -1 % - - 2.7
34 1278 7.4 |255| 9% I %DV 15 - V3H | 5 98 |0 - | 520 34 | /07| - 1.6
-35 /847 2./ JeesleZ] o ‘8 - R S - -1 - - 1% - - 3.6
-36 SEE S.0.L. - 280-2 | 3 ow| @ - GLE - - - - - - - - |m-z018y5rp¢C. £2 DETS 4n
37 2¢ 1898 4, |z80]-1%|5, o7 % - VSH } D 8Z il - 1e80] 78 laeugs] /175 | somrallgy spe¢. £:2 peram catzx
NOTES ANALYSIS 1.D.CODE PIPE MATERIAL .
@ MIN. YERT, DISTAMCE FROM BOTTOM OF STEEL TO Q OF PIPE 7‘/“’-/”5-/-‘-/2/56*’5-?-22930 ASTM 4335 P22 P'PE HANGER SC’IEDULE
OR BOTTOM OF LUGS CORRESPONDING TO MAX., 4O SWING ANGLE +
® FROM VERT ICAL. 2|T/W-MS-2-A- V7/5 (MS-2- 3 th MAIN STEAM
S VARIABLE SPRING HANGER,CSH  CONSTANT SUPPCRT
Mace, & RIGID, 11D HYDRAULIC SNUBBER, ANC ~ ANCHOR, M.m
K SPRING SCALE LBS./IN.(FOR VARVABLE SPRING HANGER).
gﬂwlf ssmr.u ROD ASSY, T TRAPEZE ASS'Y,F FLOOR SUPPORT, 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
@ Wf&}lg&d a‘mncgwlos INDICATED DO NOT INCLUDE REFERENCES = £y, H-rs- 2 3ba 37 %y Ay CHECKED BY: 4/4‘/ DATE 4180 ‘éoza] ;‘o_;
ZEDTEN N e APPROVED BY. /20 OATE : ¥//ee | ©-
N2 | REVISIONS BY |SCH|OWG(1SO.| LS. [SCHEDULE N2 #5-2 [SHEETN® Z OF 2
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Rev. {

Form 140774

FUNCTIONAL REQUIREMENTS PIPE SUPPORT DESIGN DATA
ANALYST %/ 2y DATE 7-24-7p % DESIGNEDBY J4~: DATE 5-23 -70
, DISPLACEMENT PIPE SUPPORT R STR. -
MARK | HoT loPeRaTION| PIPE (. HYORO |LOC| COLD-8=HOT _jmm.RECD, aAsnc® SELECTION (L:g / SIZE |COLD | ASSY |ogse REMARKS
Nt TEMP |(HOTILOAD | 0.D. [THK| LOAD |pe VERT. [ z IVERTDIST Tls FIG.N*- TT Ny | N LOAD { WT. LOAD
CFY |wes) [ any [oNd] (kipsy x (Y5 et |Tvee | @|TYPE o (wes) [LBS) | (s
H-MS-3-]] 900} 1122 6025 4| 1.3 |eo7|-Ye|bevP (1% - YSH §} s |s28|w| - |2e0} 34 | /1252 - /.5 | BY SPEC, £2 SEE DETAIL
-2 SEE S.D.L. - 22| o 2] o - ANC F - -1 - - - - — LATEL | By OTHERS (PIPE FABRICATOR)
-3 } (7 [33do| o |-% - ReGOEY F - -1 -1 - - - — 299 |ar spec.£2 see DETAIL
_4 /835 Z.7  |345M 7 o |-24| - 7 s - -1 -7 -T2%] - - 3.3
v 538 11 |305| /%] Zuow |-2%| - VSH | S |B.2e8 - {200} 34 (755 1 - \.3
-& 2300 2e 3|0 o |[-%4] - R S - -] - - | - - 3.4
-7 138/ 5 lawl-1%] o 2% - R S - - - - 9% - - 2./
-8 217 2.4 Yol P | V2 - VSH S |8-268l/z| - 1450 / |25/ - 2.8
NOTES ANALYSIS 1.0,CODE PIPE MATERIAL |
@ I, VERT. DISTANCE FROM BOTTOM OF STEEL To ¢ OF PPt [ 777/ ¥-M3-3-A-3/3/7 25TH A335 P27 PIPE HANGER SCHEDULE
@ (F)mMTTOH gFLLUGS CORRESPONDING TO MAX, 4“ SWING ANGLE MAIN STEAM
YSH © VARIAILE SPRING HANGER, CSOI CONSTANT SUPPGRT
Bl 4B Y 2 S5EES Stearns-Roger
K=SPRING SCALE LBS,/IN,(FOR VARIABLE SPRING MANGER).
?.:"W'ﬁ_ RoFosmGLE ROD ASSY, T-TRAPEZE ASS’Y,F=FLOOR SUPPORT, 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
©  gresnguaL (10T), M0, COLD LoADS, WDICATED 00 WOT 1HCLLoE REFERENCES CHECKED BY: Ag, DATE : 4-/-80 Jo; 7':
P13-2A ANy agn APPROVED BY: /to OATE  /i/80 | C-
Nt | REVISIONS 8Y [scrowsiso.| LS. |SCHEDULE Nt M5-3 JsHEETM® / OF /
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Ferm 110774 Rev. |

FUNCTIONAL REQUIREMENTS PIPE §UFE§! DESIGN DATA
ANALYST F2% TE 3-7 DESIGNEDSY Jgrse DATE 32k -so
DISPLACEMEN PIPE SUPFORT H
MARK | HOT unmo& PIPE [INS.|HYDRO |LOC| COLD-8=HOT . REQD. us"ﬁg SELECTION (L:S 5'322 coL ogals'n REMARKS
/
Ne TEMP [(HOTILOAD | 0.0. [THK| LOAD |png x | VERT. [ 7 OIST S FIG.N?- hﬂTT o | N LOAD | WT. LOAD
CF | 88y | (IN) [OND | (KIPS) Y (FT/IN) | TYPE 8“ TYPE N) - (Les) fLBS) | (xips)
H-MS6-l | 60| 1424  16.625 [4]| .6 [227] Yie |V uP | 1'% - VSH S |28 | — [340] T 1615 | — .8 BY SPEL.E2,SEE DETAIL
v-2f ¢ 4486 [6.625]4%] 5.0 Jusi|%e | © [ - R F — [-|—1—]=1—1 - 5.5 [}
H-MS-8-) | 460 172 2.375 ] 3% ] 0.2 [23N|-Ye| 8 LP [2%e - VoH S |B2683|— | 35 ] 2| 203 - 0.3 BY SPEC.E2, SEE DETAIL
| -2] | 329 2375 8% | O.4 |uN|-Ye[\'/muUP|iTie| - V3K 3 ag || — | 42 |3 ]| 370] — 0:5 |
¥ 3] 1 [ 1367 Jows[¢] 1.5 30 o © %2 — R F | — =] — 1| —|—| —1 - 2.2 7
H-MS-10-1 | Q60 a5 2315 3%] MN.A. [ac0]-e| vauP[23m] — VSH S |Beedi | — | 21 |2 | qe - 0.2 |BY YPEC.E-2, SEE DETAIL
-2 A s Vie| 72uP [2%e] — VM S B 1 | — ]2 vl &7 — 0.2
-3 180 az|~e| O 2% - R S | —|=]——1]% | — — 0.2
-4 b2 Qa5 - | o [t - R Fl—|-[—]—]—~] — - 0.7
NOTES ANALYSIS 1.D.CODE PIPE MATERIAL
(D MIN. VERT. DISTANCE FROM BOTTOM OF STEEL To & OF PIPE [T MS-1-A-12/5 (M5, M5- ASTM AR3S P22 PIPE HANGER SCHEDULE
® 2:ﬂw;€g¥lgitfues CORRESPONDING TO MAX, Y¥ SWING ANGLE /W -ST- 3 oA 1/} (MS-\O) MAIN STEAM
¥SH  VARIABLE SPRING HANGER,CSH  CONSTANT SUPPCRT
MRGER, R RIGID, 1D WYORAULIC SHUBBER, MC ~AKCHOR, ﬂ...m.m
K SPRING SCALE LBS./IN.(FOR VARLABLE SPRING MANGER),
8 ﬂlllﬁ Rgosr;%s ROD ASSY, T TRAPEIE ASS'Y,F FLOOR SUPPORT, 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
©  gremmiony (1nT) M0 c0LD L2A0S. IWDICATED 00 NOT IXCLUOE REFERENCES CHECKED BY: 444/ DATE .4 ./-50 J(2)1B7 Or:Js
Pia-1 (MS-6n MS-BY /A W INFOR 810 Gaay APPROVED BY ffo DATE : 4/1/ 8¢ | C-
Pi3-8 (MD-10) A N2 | REVISIONS BY [SCH, 1SO.JLS. |SCHEDULE N2 MS-6 JSHEETNE | OF |
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Form 110774 Rev, 1

FUNCTIONAL REQUIREMENTS PIPE SUPPORT DESIGN DATA
ANALYST & % 7244y DATE 3- 76 - DESIGNED BY OATE J -7 K- 22
; DISPLACEMEN PIPE SUPPORT
MARK | HOT mo@. PIPE |INS.|HYDRO [LOG| COLD—=~HOT N.REQD. usu@ SELECTION (L:_;, / s".%‘é cog ogz‘u " REMARKS
Nt [TEMP |(HOTILOAD | 0.D. |THK| LOAD |yNe VERT. | 7 |[VERTDIST Tls FIG.N?- T uN) |00 | WT. [“(aap
CA [ esy | on) [oN) | (KiPs) x 'y From [Tvee |C@iTvee PG | W (Les) [L8S) | ons
WMS-T-1 | B85 | o, 0155 | - lLElo] o [o] - M, | F | — [-T—=T—T—T1T— 1 - [ ixer [ &vorucrs(rire rmerraT
-2 .3 jJasof ol O %] - ReGOE.] F | — |- [ =] —| =1T— — Jet%2 | BN 9PEC.E-2,SEE DETAIL
-3 [[AYe) 2o [smil-va| O 2% - R S| —|-]l—|—1%/\|—— - 2.9
-4 710 L2 Ja1s[-He] 1 e o] -1 - VSH S % [8] — ] 715 | M| &1\ - Vo
-5 421 0.7 [482]-va | Yo DN|-V2 - VSH S a8 je| — | 421 m]| 382 - 0.8
-6 2367 3.7 {ata 3% ] O 1% - R F — -] =1 -] =1 — - 4.0
-7] 3%0 585 22| 1.0 |aag] 0 | %] - R 3 — -] = —_1 - — — W
-8 SEE S.D.L. 3.4 [500| -2 | © o] - R+ GDE i) — -] = — | Y] — = 2‘. ?i.g'x
T = 857 5 1508 he| © | %] - ® s | —1-1= 1 <Tw] —1 - w7 | B ST VT BETan < AP
oo 46 o 5204 -YielYeuP | Vo] - vou | F | seF|a] — laco| — Q4| - W AR s
NOTES ANALYSIS 1.0.CODE PIPE MATERIAL |
(D IR, VERT. DISTANCE FROM BOTTOM OF STEEL T0 § OF PIPE [T /w/X-MG & A BB/ AS35 P PIPE HANGER SCHEDULE
o
® 2:&020! 8F LUGS CORRESPONDING TO MAX. 4° SWING AMGLE MAIN & M
VSH  VARIABLE SPRIIGV HANGER,CSH  CONSTANT SUPPCRT
E‘m'mhlfnz.”m' HYD - HYDRAULIC SNUBBER, ANC  ANCHOR, mw
K SPRING SCALE LBS./IN.(FOR YARIABLE SPRING WANGER),
'S,_TV“L.El ago sggc: ROD ASSY, T TRAPEZE ASS'Y,F FLOOR SUPPORT, 10 Mue SOLAR PILOT PLANT DAGGETT, CALIFORNIA
® ”"m‘}'&"‘ “Aggkcg%ows INDICATED 00 NOT 1NCLUDE REFERENGES CHECKED BYZ@ DATE® +/-80 | JOB N2
ZEEWN N For gip P | e APPROVED BY. /fs DATE - 480 | C-21700
N2 | REVISIONS |oare] BY [SCH 1SO.| LS. {SCHEDULE N2 MS-T HEETNS | OF |
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Form 110774 Rev. |

FUNCTIONAL REQUIREMENTS PIPE SUPPORT DESIGN DATA
11 DATE 3-26-8¥ DESIONEDBY .
MARK T £ |INs B OT @ Pecchon | | xO| ool & STR. -
HO PIPE |INS.|HYORO LOC D-—#=HO N.REJD. | BASIC s/|SIZE[COLD | ASSY ipESKGN
N? TEMP |[(HOTILOAD | 0.D. |[TMK| LOAD N2 VERT. z VERT.DIST T S FIG.N?- ™ wes., (IN) LOAD WT. LOAD REMARKS
°F) (LBS) (IN)  [{IN)Y] (KIPS) X Y (FT.ZINy | TYPE E‘ TYPE 1 IN) (LBS) {LO8S) (KIPS)
HMS 9./ | 8ws|sce sD([6.e25[4%] - |[31] 0 o o - ANC £ - - - -1 - - - LATEL. | BY OTHERS (PIRE FABRKATOR)
H-87-6- | 530 | SEE s.DL.| 2.875| 2" | - 330 O (7] [2) - ANC I3 = - - = -1 - — Arer. | BY OTHERS (RIAE FABRICATOR)
7srer |8e5| 406 |40 F | .5 VM ]| © | %] - 3 F “1-1 -1 -1-1- — 1.0 | Brsrec. 2 SEE DETAL
H-8T-13-1| 960 29 350 3% ~aA P5M -3, © |z - R s - - - - Y - - 4 BY SPEC. €2 SEE DETAIL
-2l /24 ] [} I} 957| © o | - £ S - -1 -1 - % - - 2 1
H-ST-14-1] 90 @80 2.375| 32| ~A 300 4 o /% - 3 S - - - - % - - .8 BY SPEC.£2 SEE DETAL
NOTES ANALYSIS 1.0.CODE PIPE MATERIAL :
E FROM B : PIP
0] NN, YERT. DISTANCE FROM 3010w 0F STEEL 0L OF PP |T/W-MS-LAI2)s MS. 5576, ST| ASTM A335 Pu_EXCEPT STG A/06 GR.8 € HANGER SCHEDULE
@ glou”v[‘l’!l!lgAL. RESPONDENG TO MAX. SWING ANGL: 7_/”_57:/3 A _/// (5’:/3‘ ST MA//V STEAM
¥SH  VARIABLE SPRING WAMGER,CSH  CONSTANT SUPPCRTY
WANGER, R RIGID, YD WYDRAULIC SWUBBER, ANC " AACAGR, m.‘-m
X SPRING SCALE LBS./IM,(FOR YARIABLE SPRING HANGER),
;nwti: Rgos{ugts ROD ASSY, T TRAPEZE ASS'Y,F FLOOR SUPPORT, 10 Mie SOLAR PILOT PLANT DAGGETT, CALIFORNIA
L 'Y,
©  gresniomL (10T) M0 0L LIRS, 11OICATED 00 ROT 1XCLUDE REFERENCES CHECKED BY: ALY DATE. 4-/.50 | JOB N2
P31 INFoR_ 210 Gat APPROVED BY:  f¢» DATE: 4/1/ec| C-21700
P13-8 N2 | REVISIONS luﬁ‘aviscu 1S0./LS. [SCHEDULE N2 M 5-9 [SHEETM® / OF /




FUNCTIONAL REQUIREMENTS PIPE SUPPORT DESIGN DATA
Y V% DATEZ-/ OESIONEDBY, F_grtz
MARK | WOT PIPE [INs.|HYDRO |LOC T nedd ns® PeeLichon | x9faoo cop e
Nt [TEMP [(HOTILOAD | 0.0 [THK| LOAD |py VERT. | 2 RTOIST SUPPORT s T " ETH vl 3“'}5 Loap | WT. [CESEN REMARKS
(LBS) ON) {ON) | (KIPS) X Y (FT.ZIN) | TYPE E‘E TYPE (N) IN) (L8S) [LBS) | (xpg
LlHvri 1 oo 1250 4.50| 4 1.7 M| e N ke | 4-07 VSH S g2 w0y - 520 | %4 | 1078 | 80 /,; Br OTHERS (ROCKETDYNE)
-2 SEE SDL. - leolo |Won]o - 60E - - {=l-1-1-1- - ligil levsem. c£o sec osrac
-3 - ezl o |1l o - GOF - - -1 - - B - B A
-4 - 2¢ 10 |2%oN] o - GOE - - 1-1- -1 - - o
-5 - 2o | 0 [3%0N] O - GDE - - - - - - - - gExz 3
-& - 28| o |40V 0 - GOE - - -1 - - | - — - | s
-7 98/ 13 |35F|-4 I 5%, 0] O - CSH s 8o-v|2.| o% - 1% - - 1.5
8 SEE 5.0.L. - 371 0 5%0}] o - GOE _ _ — ~ _ . ~ . ;;: ',?_
-9 - 39| o [6mon] o - GOE - - -1 - - - - B A
) - |erjo |ow]o - GOE - - 1-1- - - - - & F
-/ - le2]lo [8%oN] 0 - GOE - - 1-]- - - - A
-2 /152 1.5 |sof] & [9zov|-4, - csH s | gi-w |33] 4 - | %8 ~ - 1.7
-/3 SEE S.D.L - [s2] 0 |9%ou] o - coe | - - 1-1-1-1-1 - - [ L8
) - (3¢ | o |lo%hov| o - GoE | - - 1-1- NI A
— -/5 - 56| 0 12504 © - GOE - - |-1- - - - - % -
S -6 -~ s8] o |=son] o - GoE | - - 1-t -1 -1-1- - e ]
-17 297 IR CAPA AR - CSH s lsovClarl /5] - | - - 5 |8y, scec 5 7?
-18 206 .3 |72 "% } 103, 0M 2% - CSH s leaov-Clil 1248] - Ve - - 4
-19 238 .3 77|-7 | 8oV | 3%, - CS5H s |8ov-elial 10| - Y% - - 4
.20 436 P CEHEA G TOR Z csh | s |B/HClidlae]| - | % | - - .7
-2/ 296 4 Jez |- |85 0v|2% - CSH s |8ov-c| /7] 10 - Yo - - .5
-22 /193 .3 Joz|-1%] 5" 3% - csu § s |eov-cliz|l 74| - 2] - - .4 |8y sPee, £2 see Deran
-23 313 4 loa]|-% | s54%ov|[4% - CSH s |8ov-clia]l ak| - Y - - .5
-24 23 .8 lwel-%8| % ovle%. - VSH s g2 7] - | 224 553 - .9
-25 10/ 2 |/26] -4 | oW | % | - vsH | s |B2e8l /]| - | 27 | % | 92| - 2 1o 2T A
-26 572 23753k | .7 |832(-/ o (2% - R 3 - -1 - ~ Yo - - .7 |8y srEc E2 See DETAIL
H-YT (-] 388 lwrs) 51 2ar Vae|-4]| bov | e -~ VSH s lsz o] - |s20]| 2 | 1208] - 2.3
NOTES 1.D. H
(@ MiN. VERT. DISTANCE FROM BITTOM OF STZEL TO ¢ OF PIPE ,-_t:_‘,lf_'i/:;ox A5TH Amm_%l'mm—— PIPE HANGER SCHEDULE
2:«”2%": LUGS CORRESPONDING TO MAX. O SWING ANGLE [mrm—r=gms RECEIVER FLASH TANK YENT
@ &:‘ :-u-;»;mfv;;;e e TN Suetesr (TN ST3-A- (I A Vrl-26) r — e
- K SPRING SCALE LBS. /1N, (FOR VARIABLE SPRING MANGER), =
H 8 $TILE 3 SINGLE ROD ASSY, T TRAPEZE ASS'Y,F FLOOR SUPPORT, 2 ‘, 10 Mée SOLAR PILOT PLANT DAGGETT, CALIFORNIA
N ® QPEMATIONL (10T) AND COLD LOADS, INDICATED D0 HOT 1MCLUDE REFERENCES £ » 7 P _ICHECKED 8Y: Alsy oaTE: 4.9 | JOB N2
2 P34 N o8 a2 APPROVEDBY: /7. DATE  hise | C-21700
! N2 | REVISIONS BY IscHjowg)iso.[Ls. [scHeDuLENE VT / Eumm !/ OF 2
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Form 130774 Rev. |

FUNCTIONAL REQUIREMENTS PIPE SUPPORT DESIGN DATA
T Y DATE 3-2¢-go DESIGNEDBY 752 DATE 5- ¥s-s0
MARK | WOt m:uno& PiPE |ins. [HyDRO [LOG| COLGAHOT % @ P o | xS Ao coL 4o ’
Ne  |TEMP (HOILOAD | 0.0. [T | LOAD |wa [ TVERT | 7 VENTOIST EupeorTlsrreTrone- bz w7 1-2%/| ia; [Load | T |"Cosp REMARKS
CFY [ (WBs) | NY N (KIPS) x 17y (FTing | TYeE 8‘ TYPE o IN) (L8s) [LBS) | (xipg)
Hvr-11:2 {900 | 1823 [r0.75 | 5 | 29 |mwrl-4 | % 0P| % - VSH S 1B2e8i/12] - | 450} | |2076]| - 3.2 |8y SPEC, £& _SE& DETA/L
H-VEIZ-7 /10 2.875 | 32| .z 202 % | o o#] 2 - CSH s |a/# [sl7%1 - A - - .2
-2 127 FI EZ AR YN - VSH F a2 |2 - /3 - | 108 - .2
-3 3zz ER A o (-4 - £ ~ - -{ - - - - - .5
=7 SEE SDL. 2 |eslo | o |74 - #véoe| F - - - -1 -1 - - 548
-5 124 .2 |ar7| © o 2% - R F - -1 - - - - - .3
Z 7/ .z lezo| 0 | o |-e% N RrGoE | F - - =7 - -1 - - Jite
-7 99 oM e | 0 -2k - R S - -1 - — Y - - .3
b Z71 4 |e:2|2% | oV |E| - vsH | 5 | 98 (5] - | a7 | | 2#0| - A 4
-9 /10 .2 jessFl-14a| O [-24 - I3 s - -1 - - o |~ - .2 |BY SPEC &2 SEE DETANL
~10) /72 .3 |ee2]-7 2] -/ - R F - -1 - - - - - .3
N7 88 .2 lewal- ]| o % - R S - -1 - - | - - .2 Y
-/2 S€E S.0.L, - Jlerfo | o |o - ANC - - {-{ - - | - - — | ¢aree. |8y orwERS CPIPE FABRICATOR)
-i3 137 .2 leas| %, ) A N R s - - - - Yo - - .2 By SPEC. E2 SEE DETA/L
7] 738 2 |esov]-% o |-/Z| - R s - -1 -1 - bz - - .2 ! ‘
= oa Z |eez|-% | oW |-1%| 4-0 vsw | s |B2e8| /| - | 27 | 72 | 94 | 20 3 G s sciamopATE %"
A 94 .2 lees] 3, | ov |-% VSH s ls-ze8] /| - 21 | | &/ 30 .3 2N ITAED iioadooare ‘g ow
-17 /188 ERrZIEAR AN VSH S gz |31 - o | 2| /83| 30 4 8y OTHERS (SCE)
-8leco | 1142 ©.625 R EARAR AR vsH | s gz || - |s520| 3| /117 | 70 /.8
-9 b 219 ¥ .3 |oook-3 | BoV|-Ye ySH £ 82 14| - | - 2071 30 .4
NOTES ANALYSIS 1.0.CODE PIPE MATERIAL |
(@ WIn. VERT. DISTANCE FROM BITION OF STEEL T0 § OF PIPE [ 72,7 /. 4-2/B -2 AT 9995 PEE ZrCERT ST ia5r AS T A3 Pl PIPE HANGER SCHEDULE
08 BOTTON OF LUGS CORRESPONDING TO MAX. 4O SWING ANGLE VT 1A% RECEIVER FLASH TANK VENT
ey A 7 M SR Stearns-Boger
8 E ‘Z,,L::.:;, S:E'Es:‘ gs:u/,u:sgon:::::t: S:fr"::;:)'amn, 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
© gremniomL (0T) M0 COLD LRA03 INDICATED 00 HOT 1MCLIRE REFERENCES CHECKED BY: l aTE 1150 [ JOB N
7136 I N For s G APPROVED BY: /to DATE 4/i/% | €-21700
Nt | REVISIONS BY [scH. 150.|LS. [SCHEDULE N2 V7-/ JSHEETM 2 OF 2
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. VENDOR ENG. REV. | REFERENCE DRAWINGS | REV| 7
PLAM V \{EW _ € PPMG Pa-2 Py 6]
D stacroma] <3261 (3 |5
C ZLECTRICAL ‘4 v
[} (310 |% x x4 ¢S % (v FAR)
LS PIPE Locars -5
A Reviseo ars Pire Locorien A 212 1V %2 %oV .5 BB (BY FARD
NOTES: k ENGINEERING RECORD 5 V) |3'wxs PIPE (By FARD
. PPE TEMPERATURE® 440°F SiGREO] T YT NCER 4 'TEM REQD COMPONENT DESCRIPTION REMARXS
STRUCTURAL DESIGN LOAD: Fy =0l K, Fy=G.5K [_oaE 1 c/e/en _DATC LD 3 SCALE, Stearns-R
ot SHE A O Foe O, ey (R e 1| o il 1T
PIPE INSULATION: V2" My:.9'K, ‘#g: .2° ‘ - T ,
PIPE MATCRIAL: A;_Z:‘r/n MOL GR. B PROcCY — L 10 Hée SOLAR PILOY PLANT DAGGETT, CALIFORKIA
 [ANALYSIS 10, COOE JT /o)y 1o b7 Vel vl 4 L PROJECT Ne (-21700 JumE Ne -1t Lo b MARK NYHFwW-7 - |
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Foow §73.1

AY: 5/Ib" DN
EI’_‘A—N‘" VoL.Peo -/
14
13
12
T
10
9
)
VENDOR ENG. REY. REFERENCE ODRAWINGS REV| 7
E PIPING P2-C At e
0 stctonL] S$32-5 o |5
C JeLecTRCAL 4
B 3
A J | / [PIPE ALIGHIAENT GUIDE SIM.FIG. 256
NOTES ENGINEERING RECORD _ 5
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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.

A1l furthur changes to this "For Purchase" document shall be made by the
issuance of a numbered revised copy.
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SPECIFICATION
FOR
PRIMARY PTPE SUPPORTS
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 fieild test1ng
w111 be performed by others.

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.
Specification No. FJ50.50, Documentation, dated 11/3/76, ‘7 pages.

Engineering Standard No. FJ60.60, Documentation Requirements, dated
10/22/79, 1 page.

Engineering Standard No. EJ14.37.1, Welding Symbols, dated 5/5/78, 1
page.

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.

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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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."

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,

Welding symbols shall be in accordance with Stearns-Roger Engineering
Standard EJ14.37.1.

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

In aadition to the Codes, Standards and Regulations specified above
and elsewhere in this Specification, work shall comply with Federal,
State and Municipal Laws in effect at the time the Purchase Order is
signea. If there is a conflict between any of the requirements of
this Specification and the requirements of the Williams-Steiger
Occupational Safety and Health Act of 1970, Part 1910, "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.

ENVIRONMENTAL CONDITIONS

The design of the Pipe Supports shall incorporate all features necessary
for satisfactory operation under the following environmental conditions:

A.

B.

Altitude of plant above sea level: 1950 feet.
Barometric pressure: 13.72 psia.

Indoor ambient temperature range: 16°F to 113°F.
Outdoor ambient temperature range: 9°F to 117°F.

Shelter type: The pipe supports will be used outdoors unless
otherwise specified on the drawings.

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.

WORK TO BE PERFORMED AND ITEMS TO BE FURNISHED BY SELLER

A.

The Seller shall furnish and deliver to the jobsite complete
vibration control assemblies, as shown on the pipe support design
drawings.

DS-2

310



£-21700
Spec. No. SR-E8

The Seller shall furnish the supplemental structural steel required
in accordance with the pipe support design drawings, bundled and

The work shall include the furnishing of all documentation

Shop prime painting of all pipe support assemblies as specified

Unloading, installation, fiela inspection and field testing.

B.
tagged for easy identification and installation.
C.
requirements as detailed in Paragraph DOCUMENTATION.
D.
herein.
WORK OR ITEMS TO BE FURNISHED BY OTHERS
A.
B. Design and furnish shop welded attachments for piping.
C. Field painting.
D. Piping analysis.
E. Pipe Support Design Drawings.

ENGINEER'S DRAWINGS

A.

The design detail drawings show the location of each pipe support,
the structural steel available for supporting the pipe supports, and
the support arrangement and size.

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.

DEFINITIONS

A.

B.

Pipe Supports. . . . . . as used herein shall mean all types of
hangers,supports, guides, anchors, or
~restraints including seismic restraints or
vibration control devices.

Assembly. . . . . . . . as used herein shall mean the entire

supporting or restraining device including
all the pipe support, bolting, supplemental
structural steel, clip angles, slide or
stationary bases, etc., necessary to
attachthe piping to the structure. The
definition is independent of the contract
scope.
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C. Hangers. . . . . . . .. 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

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 1ifting 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) Vvibration, 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 acceptaple.

(2) These devices shall be arranged to permit the full thermal
expansion movement of the piping +20% with minimum backload
or restraint.

(3) A1 snubbers shall be capable of resisting dynamic forces
in tension and compression.

(4) A1l 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 applicabie:

(a) Force-displacement characteristic curve for
suddenly-appliied 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.
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NAMEPLATES

Each snubber shall nave 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 inscriped
thereon. Each nameplate shall be permanently attached in a conspicuous
place on its piece of equipment.

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.

Painting

Mechanical suppressor units only will be furnished with standard
finish (nickel-cadmium diffused) with components painted with
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.

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.

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.

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.

NS-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.

Shipments shall not be made by the Seller until bills of material
have been provided in accordance with Paragraph DOCUMENTATION.

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.

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.

Seller's liability shall be limited to the cost of the hanger
material only - unless otherwise mutually agreed upon.

DOCUMENTATION

A.

General

Documentation shall be furnished in accordance with Specification No.
FJ50 .50, Engineering Standard No. FJ60 .60, and the requirements
specified herein.

Exceptions or Modifications to Specification No. FJ50.50

a. Paragraphs 3.A.b., c., and g. are deleted in their entirety.
b. Paragraphs 3.0.b.(1) thru (4) are deleted in their entirety.
c. Paragraphs 3.D.c.(1), (3) and (4) are deleted in their entirety.
d. Paragraphs 3.0.d.(1) and {2) are deleted in their entirety.

e. Paragraph 3.E. is deleted in its entirety; however, a bill of
material shall be added to each Pipe Support Design Drawing or
shop detail sheet.
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C. Exceptions or Modifications to Engineering Standard No. FJ60.60

a. Pipe 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 fiela 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.
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The Seller shall submit the following specific shipping data prior to

shipment: :
a. Name of carrier.

b. Proposed routing.

¢. Proposed breakdown by carload and/or truckload.

d. Packing and classification description.

ENGINEERING SCHEDULE

Engineering schedule shall be as follows:

A. Erection and operating information_
a. Maintenance and operating instructions
b. Erection instructions

B. Shipping papers

SHIPPING SCHEDULE

Date or Sequence
Required

At time of shipment
At time of shipment

At time of shipment

Seller shall schedule engineering, fabrication, preparation for shipment
and delivery to a carrier in such a manner that all items covered by this
Specification shall be delivered to the power plant site by: February 1,

1981.

DS-9
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BID DATA

NAME OF BIDDER PIPE HANGER DIV. ITT GRINNELL

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 COMMI TMENT

A11 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.

0S-10
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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 Eﬁgineering 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 suppliement.

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. A1l references to "Seller” herein shall apply to Seller or Contractor.
A1l references to "Buyer” herein shall apply to the Buyer or the Cwner.

A1l 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

A1l 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 suitabtle 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 “o. FJ60.80,
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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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 ll-inch pages.

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 COCUMENTATION of the Contract or
Specification to which this Specification is a supplement.

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. [f 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 o Units 1 and 2, two (2)
complete, individual sets of documentation shall be furnished,
appropriately identified.

The title block of each drawing shall denote the applicability of the
drawing either to "Unit 1," "Unit 2" ar "Units 1 and 2." OQther docu-
mentation submitted by Seller shall carry similar identification.

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.

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

321



Stearns-Roger Page
3
Project No. €-21700

Spec. No. FJ9Q.580

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

te furnished when raquested by Buyer.

Within 30 days after written notice of award, Seller shall submit a
complete Definitive Orawing 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 I[tems

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 comments.

B. Progress Renorts .

Seller shall furnish Engineer monthly progress resorts 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

3.

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 Qrder,
a Letter of Intent or similar written authorization.

A1l documentation to be certified and submitted by Seller for inter-
face coordination shall show sufficient details of desian so that the
Engineer may proceed with his overall project design where interrelated
with Seller’'s design.

A1l 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 ta 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."

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 ralease.

When the documentation is returned marked "REVISE PER COMMENTS AND
RESUBMIT FOR REVIEW," the documentation with the noted revisions
incorporated shall be resubmittad 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.

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.

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.

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.

Seller will be notified of review by a stamped copy of Stearns-Roger
Form 02.145 or TRMSROSA stating "Supplier: As to all Drawings/Data
listed on this transmittal: PROCEED TQ FABRICATE." A1l 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.

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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DOCUMENTATION BY SELLER (CONTD)
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0.

Review and Comment (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.

Operation and Maintenance Manuals

b.

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 Zngineering 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 Qperation and Main-
tenance Manual.

(4) A1l necessary precautions and warnings relative to the safety of
1ife and equipment shall be included.

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) OCesign data for all equipment and systems, specifying horsepower,

kilowatts, voltage, amperage, pressure, temperature, revolutions
per minute, fliow, etc.
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3. DOCUMENTATION BY SELLER (CONTD)

0.

m
.

Operation and Maintenace Manuals (Contd)

c. Maintenance

As a minimum, the Maintenance Section of the Manual shall contain the
following:

(1) Disassembling and reassambling instructions.

(2) Preventive maintenance and lubrication information.

(3) Description and identification of special maintanance 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 replacament parts such as

part name, part number, equipment serial number, supplier, address
and normal delivery %time.

(2) Complete instructions for procuring repiacement parts. Recom-
mended forms for tabulating replacement part information and
instructions Tor returning material to the Factory shall also be
included. Special storage, handiing or packaging procedures’
required for any particular parts shall be noted.

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. FJ60.80, [tem 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.

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.
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C.

Within 30 calendar days after the date of transmittal to Seller, Seiler
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.

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 comoonents,
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.

TRANSMITTALS

When transmitting documentation, Seller shall:

A.

B.

C.

Prepare original and four (4) copies of transmittal letters to accompany -
each submittal of documentation. ODrawing 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 1ist the drawing numbers with applicable revision numbers or

dates. '

Identify each letter and parcel with Buyer's Project Name, Engineer's
Project Number, Purchase Order Mumber and Selier'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.

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

SPECIAL CONSIDERATIONS

A.

B.

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.

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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C-Test Reports 1Copies it
)-Code Papers and Certificates iCopies
E-Shop Fah. and/or Welding Proced, !Copies
F-Shop Fabrication Reports iCopies
G-lle{der’s Qualification Reports iCopies | !
H-Nperating Certiticates iCopies | |
Z-M15CELLANEOUS i
A-Operation and Maintenance Manuals IManuals 4 4 |
B-Recommended Spare Parts List for 1 ' ”
Year's (peration, with !Init Pricesi{Conies
C-8ills of Matarial ICopies | il
D-Definitive Drawina List ICopies |
*-Entries in the column "WEEKS AFTER AUWARD" designate which types of review
documentation are required. Blank spaces in this column denote that
review documentation is not required.
**."X" in this column means drawing review req'd. before fabric. release.
**x X" in this column means final issue must be certified for constructiony
#-At least 2 weeks before each shipment, detailed Bills of Material shall
be sent to the plant site,
This form supclements requirements, where specified, in Article 4. in
the Specification.

Rev, 3-73
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DIVISION USAGE Slearns-Roger STANDARD NUMBER
w ; PPISHIFL ISP ENGINEERING STANDARD EJ 14.37.1
APPROVALS PAGE 1 __0F_1
Des. Sect,
Sect. Supv, WELDING SYMBOLS ISSUED 5/5/78
viv. AP REV I SED
LOCATION PLU:RSRAND GAS WELDING svneg;govg
SIGNIFICANCE
BEAD | FILLET 175101 ISouare V] BEVEL U N
GROOVE
ARROW SIDE syeBaL ™\ %— NI P ZaN N ) T/ N D -
o ,
OTHER SIDE GQ%%E ,\I\ ﬁ\ “\ \4/ > |4 _ N _U_>
SYMBOL
I/ |
omcanes |3 | | ML | |6 | K | K M
ST0E OR
omer sioe | TOIUN(| Udeo | Useo | useo | useo | useo | useo | useo
IDENTIFICATION OF ARROW SIDE AND OTHER SIDE OF JOiNT
AND ARROW-SIDE AND OTHER-SIDE MEMBER OF JOINT
ARROW SIDE
WeLDInG'  ~ARRow s10€ | LRION " FATE lomT |oF SoINT oF JOINT.
S JOINT
/A OTHER SIDE
g- 77 OF JOINT

vy

]
WELDING SYMBOL

OTHER
OTHER SIDE OF JOINT SIDE OF JOINT
ARROW SIDE ARROW SIDE RROW SIDE
OF JOINT OF JOINT JOINT MEMBER OF
JOINT OTHER JOINT‘- ==
OTHER SIDE OF _ /
SIDE OF JOINT /7 // /;‘oglno?
JONT 'VJ/’ ARROW OF ’7 : —// "
RROW OF Ay OF
WELDING SYMBOL WELDING ] JOINT

SYMBOL

ARROW OF WELDING SYMS8OL

vl

FORM 02 224 REV 11-76

LOCATION OF ELEMENTS OF A WELDING SYMBOL

GROOVE ANGLE,; INCLUDED
ANGLE OF COUNTERSINK
FOR PLUG WELDS

FINISH SYMBOL
CONTOUR SYMSBOL

ROOT OPENING, DEPTH OF FILLING LENGTH OF WELD

FOR PLUG AND SLOT WELDS ; —

a L PITCH (CENTER~TO-CENTER
EFFECTIVE THROAT : R f° ; SPACING ) OF WELDS
SI1ZE; SIZE OR s Ll L-P \FI!LD WELD syMsoOL

STRENGTH FOR

'
N\S(E)
CERTAIN wsLos/r\
SPECIFICATION, Pﬂocii/
OR OTHER REFERENCE

TAIL (MAY BE OMITTED
WHEN REFERENCE

IS NOT USED) /
BASIC WELD SYMBOL
OR DETAIL REFERENCE

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

ELEMENTS IN THIS AREA
REMAIN AS SHOWN WHEN TAWL
AND ARROW ARE REVERSED
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DIVISION USAGE

Stearns-Roger

STANDARD NUMBER

INCORPORATED
e :( PPSHIFISP ENGINEERING STANDARD EE 16.01.9
APPROVAL PAGE _1_0OF_2

Des, Sect.

Sect. SupLlLiplasle.

SUPPLEMENTARY STEEL SiZES AND END CONNECTIONS
DETAILS FOR PIPE SUPPORTS IN
FOSSIL FUEL POWER PLANTS

ISSUED 11-24-75
REVISED 12-15-77

add

noTe 2——x—?.1 ‘2 ”:

> Exemao
mop CONNECTION
ﬂﬂll'l.ao'\! ‘l ‘/Yv'!
! LT 312E
ol /
st g /
el ** wllo "c')——&—i
1CXNESS SRS, XEML

-1 wen ™

wELD 8 SIT

SLOTTED
WOLE ¢
HOLE
— ]
¢ ‘
A ¢
L + TYPE I
k) ;
i :
A
{c {
TYPE I

_l_l_.LL.._... TYPE (1!
- e
WELO & . \ c_J
‘J SECTION €-€ \ = N
e €L0 l)—g—\h : r=
e ' AS M OPTION THE SLOTTED WOLE Can 3€E £
(=t p— PLACED 1N MMGLE CLIP L8
** WELD "C* SHALL 3E SAME SIZE AS WELO "A". | LONG
FIELD WELD BEFORE APPLYING LOAD LEG
A:ore
BEANM _SIZE LOWNECTION TYPEIANGLE CLIP STZE 4 8 H 80LT SIZE [CTY c 0 F G |gf'g ) | RELD 8
NOTE 3
Alcusun 1 u"3"3, 822 | 2" Cru |2 e 1/16% | 9/8% 3220 ! e | et | e 2 318"
Alcser 1 Um0 88" |13 e 2 ame 13/16" [ 8/8" « 3 1727 1 [VE LI BT VAT L I V"L B SR U I WY
A C 8:10.3 () r U"y3:3 3" 2 2 W 13/16" | $/8" « 3 /2% Ve 13/18" AN 3" + ot ]
Afcsiisn t1 43743 8" 8" o |2 13718 | 5/8% « 3 1/2%) » P | it | r et 22 318” N
@
Al iz 11 U3 138 a” £ 2 W 13/18" | 3/8" <« 3 172%| 3 LR E AL L U ¥ 3. 18" Py
Al ¢ o3 11 W3"3/8" 8" 212 | 2w 1716° | 8/8° « 3 1/2%| 2 Lz} oiiet | v wme |32 e E
Alcinxnria 1999 4°¢3"13. 8" 10" 2" 2 e 13716% | 9/8” 1 3 1/72%| 3 (V% 4 1716 | 1 e k e =
s -
]
3
S4c?.7 I W3 3/8%a2 t 2" 1w 2 Ww” 13718 5/8"% « 2 172"} Vot 13/ 18" [ T2 2" 3 8" 2
2
$8x10 1 4*13%23/8%<3 § 8" 113187 2 Yer t3/18” | /8% « 2 1/72°% toee 1/18" [ 72 S B I 318" i
e 13,0 1 73" /872 1 20 | 2 we 116" | s7e* 2 27| [NRE L0 T VAT LI IR V2 2 38" -
-
w8xi2.0 I U3 a3, 9% 2" 2 I [EYRT LI I V2 LEPIF SVZ L8 NN NP Lo BT V2T LI (R V.U » 3 18" §
A jwris.s |4 W3t a3 8 a4 2n 2 3w 13716 | 878" « 2 1/2% | 1 vt | ovie | ™ 318" 2
. z -
v i7 184 41318 8" 11 |2 we 13/16" 1 9/8% « 2 1/2°] 2 tavee b et b |2 318" z
"8 x 20 |84 47 e 3% 3/8" 18" [ 3 2 W 13718 | 9/8" « 2 1/2%| 2 [ 4 13718 1 /e 29 6" | 38" :
I
Al 1 4"3"22/8% 18" [ L AP 1716 | /8% « 2 1/2¢| 2 vazr | e | vee |27 180 | aien 2
= —
Ao 11t u"13"12/8" 18" [ 2 Ve 118" | 8/8" « 2 1727 3 v et Lo wver [ 2 | 2
A vz 111 413" 1/8" 9" e 2 4" 116" 1 /8% « 2 172" 3 [VE 137187 [N 3 1 yn z
a
A vz 13381 4" 3703/8% Q" Ve |2 e 1/16° | 8/8% 2 172 4 cer | orviee v vur | 3ige | g e H
A2 1t 4 :3%23/8%9" st 2 e 137187 | 5/8° 1 2 1/2"} 3 (Y2 S IEE T L BRI V2T N B AP T I ST L ;
A W34 111 Ul L% B LPVF L 3 2 W 137167 | 9/8" « 2 122" 3 tosren 118" (=745 I (' E
3 -
a —
>
T -




MMm| P | PP

DiVISION USAGE STANDARD NUMBER
-
e Stearns-Roger

X

ENGINEERING STANDARD EE 16.01.9

APPROVALS PAGE_2 OfF 2

;7 SUPPLEMENTARY STEEL SIZES AND END CONNECTIONS
DETAILS FOR PIPE SUPPORIS IN

NOTES:

(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".

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.

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 Iéngth must be specified for
back to back dimensions greater than 1 7/8".

All members marked with a triangle ( A ) shall have the flanges trimmed on
a forty-five degree angle not to exceed 1 3/8" in leg length. This opera-
tion is to be performed on the end of the supplementary member to be field
bolted and welded and is required on one side only.

All welding to be performed using AWS A5.1 (Latest Edition), E-70XX
Electrodes.

FOSSIL FUEL POWER PLANTS ISSUED  11-24-75
REVISED 12-15-77
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PROJECT NO. C-21700
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"PRIMARY PIPE SUPPORTS SNUBBERS
P60-2
REVISION NO. 1
SEPTEMBER 2%, 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

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

|

Siearn -Z\’z?.cger

STANDARD NUMSER

PlPP IS} A1 3P INCORPORATED
ENGINEERING STANDARD FEG.0
APPROVALS , - ' page_!_ ofF_l
e Sect. Z - : : -
. . PIPE HANGER INDEX T
ow. (222, VOL. P60-2 PIPE SUPPORT SNUBBERS ISSUED
REVISED
HANGER NO. REV HANGER NO. REY HANGER NO. REY 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* I 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-FuW-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 S S ’ -
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 %
H-MS-2-50 12 | 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 q*
H-MS-8-8 1%
H-MS-8-9 1* *Indicates Revised this
“issue.
H-T0-3-6 1* -
H-TO-3-7 1%
H-T0-21-16 1%
H-T0-21-17 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*
_H-VT-1-33 1*
'H-&T-1-34 1%
H-VT-1-35 1* . C-217¢0
HT- -3 iy PROJECT NO

REY,

Z

: 1
DATE September 25, | S8HEET NC. °

1
CF *
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LOCATION PLAN
<4 LOCATION OF STEEL ATTACHMENTY
# LOCATION OF PIPE ATTACHMENT
A X= "3/4”
A z‘ _,/au
A Y= ZIIDN
. VOL. PEO,
12
T
A\ Revisso 1Te~s (62, Desereo Te~3 l:
Fevied REAR BRACKErS, WELDS A,
‘ LENETHS 8
VENDOR ENG. REV. ] REFERENCE ORAWINGS | REV| 7 ;
E MPING £o-2 A6 : . i
] st S32-3 Jo s 1 [3"XS PIPE STANCHION BY PIPE FAR
c [eCecTaicac - 41V Iahxa¥x%" CS. B BY PIPE FAB.
B - 3 . i
A 21 2 |[Rear BRACKET S,z& 3
. : 5 V11 IMrcHAMNICAL SuuepER  Srax 2 Ll 207
: “FE RECORO
:g,:s. rone: 440 B ENGI JFE'RIN?‘_; %N MU (4] " ]herem COMPONENT DESCRIPTION REMARKS
sTRuCTURAL DESIGN 10AD; Fx* 12K Fy= 21k L oATE 132080 ome ] oo : owe Stearns:Roger 1165/8
ree sz 4.5°0.D,  FTOTAL = 25K oare |- 7 BaTe =
PIPE INSULATION: 2?2‘ _ PROMCT | [, '+ 30 LIA7 & 10 Mide SOLAR PILOT PLANT DAGGETT, CALIFORNIA
PIPE MATERIAL: ASTM AlOL GRB DATE | o T\7 o REVISIONS
. - ANALYSIS 1D, COOE | X - [ V- \v i -(s/C-4 PROJECT N# C-21700  JLINE NS4 FW-2-tARA [MaRK NY H-FW. 2- 24
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e EL- 2t
el
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ELEVATION LODKING EAST
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{ TOWER
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TZeveL 6
LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENT

# LOCATION OF PIPE ATTACHMENT

¢ ToNER

A X=-%g
A Z: _Vall
A Ys 2"DN
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4
13
12
T
10
9
8
VENDOR ENG. REV.] REFERENCE ORMWWNGS | mev] 7
€ PPNG P92 Ale6 .
1) staeruAl] S22-| [ O151] ) 2'XS PiPE STANCHION: BY PIPE FAR,
C JeLecTmcaL r
e 8 3|1 |4%X4% 1V C.5.R BY PIPE FAB,
/N REVISE 176m5 1,249, Revise LoweT™S ¥ Baschar arrack, [ a ) 2 |2 [Rear BRACKET Sipe 3
NOTES: ENGINEERING RECORD S 1] 1 [MeohANICAL SNUBRER S,ee 3 Fal 307
PPE TEMPERATURE: 44O F P o L CX i) R ; "Es"'c:f? COMPONENT DESCRIFTION REMARS
STRUCTURAL DESIGN WOAD. Fx=.8K Fa= 1.8k | _OaTE 13 -5\H > OATE - g Stearns-Roger
pee sze 4.5 OL. FTOTAL = 2,0K  [REvEs APEROMD 2\ NONE reaTRAIog 11165/8
PIPE INSULATION: 2.'/2" p——— s v i i) v
PIPE MATERIAL: A7 ph AVOL GR.B P N T 10 He SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D. GOOE | X-FW -2 - A- &C -4 PROJECT N8 C-21700  JLINE N# 4" FW- 2- MBA]MARK N8 M- FW.2-35




toow B73.0

WPEL. 2152 "

4

"

T0S. EL.2I0 [0l

A

ELEVATION LOCKING NORTH

o
&

=

/.~ ToW,

6..

2

LEVEL ©
LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENY

4 LOCATION OF PIPE ATTACNMENT

wa N
A Z-* "ua/fcp"
A Y_- /”’“ DN
. VoL P602
4
3
12
1
. 10
I\ Revise 1rams 3,996, Revise Bancnar |9
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— - ENGIt.EERING RECORD 5 t[ 1 13"xS PiPE STANCHION BY PIPE FAB.
PPE TEMPERATURE. 440 F L4k Foe20K GESIGNED M%A_A?g G N v ; "2‘2:&@ cos":' ONENT DESCRIPTION REMARKS
STRUCTURAL DESIGN LOAD: Fx=1. y = oave lI.eff0 DATE : tearns-Roger
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PIPE INSULATION: 2 Yo" - T~ IORIAAA arREd |
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ANALYSIS 10, COOE X - j /- | -A - &/ - of- PROJECT N¢ (-21700  [LNE Mo 3" FW-2-TABJMARK NS H-F'N. 2 -37




ove

Foww #7Y.Y

'

' - 27
A zyglrd'

O

LEVEL 2 ¢ Towka
LOCATION PLAN
<4 LOCATION OF STEEL ATTACHMENTY
# LOCATION OF PIPE ATTACHMENT
A X -
DYz 2"pN
A2z
. Yor. Peo2 |
14
13
- 3% 12
1
10
ELEVATION | COKING WEST >
VENDOR ENG. REV. I' "REFERENCE ORawNGS | mev] 7
E PPNG Pa-2 P2l 6
L stmotwaLl $32.2 1 OfS || (A vd/axlz K BRY PIL TAR,
c ELECTRICAL 4]t J2"XS5 Piee stacwin) By PoE Ede,
ABEV:&& S TARCHION, Rbnr BRAACAET Arrgen., WELD Srrdoif g 3
LENGrHs, 17EMS 142, DELErsD sre~3 A 2|2 [ReAR SR T, S/2F 3
NOTES: Lf ENGIEERING RECCRD 5 1 THecymnca Suieen, S/ZE 3 e 30e
MPE TEMPERATURE: 40°T SToRED] 7 v o) S »_g e :f:o COMPONENT DESCRIPTION REMARKS
TRUC TUKAL i i . ¢ (€ X3 A DAY 7 1 At f .
STRUGTURAL DESIGN LOAD. T 116, Fis V1 ket NI E—— 5 NONE Stearns-Roger 116578
- INS R PmosCT | - v il N (AL 2 )
PIPE MATERIAL: 500\ Ao o B oxer L f‘_i I}»j{gn REVISIoRA 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D, L X-Fyl- -0~ /0-4 PROJECT N# (-21700

JUNE Ne £ oy o pipr JMARK NEH-Frv o 2



ive

Tenu BY2.Y

§3°

(REAR
BRALKET)

74y T.0.5. EL. 146~ 112
)

LY

! @
/ 13u -é
saErE

o L]

] 1§

EXiST. L e \\ T
wWi2x 26~ - B O

LEvEL Z / ¢ Towks,
LOCATION PLAN

? TOWER

<4 LOCATION OF STEEL ATTACNMENTY
# LOCATION OF PIPE ATTACHMENT

l/4ll A X’ -3314'“
AN=. 2D
A i - ‘II
. Vor . PGD2 |
wig v i
3
12
\ 1l
VIEW A-A-ELEVATION LOOKING WEST e
[\feve ITBMS L2293 LEAGTNS, REAR BARACCET BTTACNMEATS :
VENDOR ENG. REV. | REFERENCE DRawwGS | Rev| 7
AN [ Yy € PPING Fa-3 Pl 6 i
D STRUCTURAL <272.2 OS]\ AL Ay BT BN BIPE YAB.
c ELECTMCAL 41 XS BPE STaIX o) ¥ PIPE KB,
B8 3
A 212 Jureh PRPCKET, S/28 3
_ . 5 L1l Doy o0 SNUBBER, Sipe 3, Al 307
NQTES. ENGINEERING RECORD i
ot aarme: -1 O°F SToRED u/)? . s ; nre:c :;do COMPONENT DESCRIPTION REMARKS
STRUSTURAL DESIGN LOAD: Fy= 2.5 K | §, 2 25% ﬁ““ ST DATE . S(oarns-!!o er
PPE Si2E . T O Tomi tokviatw e oATE j\ 77 o il 11165/8
PIPE INSULATION: . ¢ PROJECT 7 AR <l
e et e oseet |7 [ o~ llf‘-ﬁzl L Py 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D. CODE [~/ v .. 'y |- 11 T ] [erosecT me -21700 JUNE Ne L oo o [MARK NOH- Euy- oo



e

Fosw 4TI.1

- T.0.9. EL.

¢ "
EYAEY

FxisT.
Wik

EL. 147%1%"

A-FW-2-MBA

A-A_ELEVATION LOOKING NORTH

EAST EDGE
QSOF TOWER,
3-4 )
WikxaoS ", |
Ly
C 3 _‘
STACHION >
W/ BY 3 '
M, PIPE Fre. | ~
. ‘“"FW'Z-H@}" T LEVEL 2 10O
X ¢ TOWER LocATION PLAN

4 LOCATION OF STEEL ATTACHMENT
# LOCATION OF PIPE ATTACHMENT

AX: -i"
AY == S up

= Xpa
VAN - Vos. P40
4 M
3
.r‘ ‘z
i "
10
9
—_ 8
VENDOR ENG. REV. ' REFERENCE DRAWNGS [ Rev] 7
€ ) -3 k16
0 sTRCTUALl  <37.0 T OS] | 2" XS biee stancuoy) BX BIBE PG,
C ELECTRICAL 4l 17 A v V7 C.S B By PP Frg
, 5 3
‘N Revise ) 7erts 1293, LEaGTiss ¢ Aean Barcxer Arracw. [ % T T
NOTES. : ENGINEERING RECCRD 5 ,_14; ldo VRSV SAUREBER |, SizFl  FE 307
PPE TEWERATURE: 1IN SIGRED] 7 7 CesaD ; [Tri ";' COMPONENT DESCRIPTION REMARKS
: « . DATE IEE CATE S ALE! .
STRUCTURAL DESIGN LOAD! T = 0.0 K s 10K Bt T 2 WONE Stearns-Roger 116578
PEE SIZED ~ T O.D Fasars v2¢ ~  oare - OATE W= '
PIFE INSULATION: = o PROJECT | /7 i S LY Lo e 10 Mde SOLAR PILOT PLANT DAGGETT, CA
PIPE MATERIAL: 1 cvpq ALDL R B oave T RS REVISIONS ¢ 107 DAGGETT, CALIFORNIA
ANALYSIS 10. COOE | -~ vo (. Lo L-la. [ | |PROJECT We €-21700  JLNE Mo IMARK NOH-C 7t




ExisT.

J

' q4" FW-2-WBA

e

Ba’d Vel y
a [T~ W.P. ¢ EL, 14T-8'%
T
2 3
- ! tST.
W\

I%‘- ‘ ll/zu
4I_ 4-7/@.

&

I/ Wlbx40 !
AT Bt

¢ BAST EDGE
Qj OF TOWER
447"

LOCATION PLAN

LEVEL [ IE @TM“\

4 LOCATION OF STEEL ATTACHMENT

b 3 ' N # LOCATION OF PIPE ATTACHMENT
w
o AFW-2-MBA LA DXz Tt
-~ A AY = e uP
- ~ A ZE = Y
. ° e £€0:2
!
PLAN L)
] } e ""
¢ § 10
' " A REviss /TEmMs [, 243, LENGTNG Repm 9
L 2-6" Bancier _Arracwrrenrs 8
! 7 VENDOR ENG. REV. | REFERENCE ORMNNGS | REv] 7
3 MPNG Pa-3 IP-16
B-B ELEVATION LOOKING EAST 0 sl — 202 O[5 [2'XS PiPE STancnion B¢ BEE| FAR,
¢ ELECTAICAL 411 vy xa'le X Y2 YB BN PIPE EAR,
8 3 .
A 212 IR EECGET, Si2E |
NOTES' ENGINEERING RECORD 5 P _JMECHA NG SNUKRER SI2E [ Fils. 207
g, TEWERATIE: <}l O°F (T M A0 N K700 __;_ _____ iTEM REQD COMPONENT DESCRIPTION REMARKS
TRUCTURAL LOAD: - . - OATE 2/3] - Ale R L ALE! p .
:w: sze; o Fx O'(O:'Fe L\i: [REVEWDD] oo ) TR 21 1 woe Stearns:Roger }1165/8
5 - mo Tl v DATE g Dale o
2] eree nsuavion: v, - — T NAas
=1 biee warciAL: . ; o GR.B praosect ] . 1. — I'*Y%'E\EE_"" REVISTONS 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
2 - ‘ ANALYSIS 10. CO0E [ x-t=w/. 1~ [r - Jo-la [ T [erosecy we c-21700  JumNE No ip oy ip s JMARK NS H- Togiol



Foou e77.1

BOS

| wiex2b

EL 1632-5"

Dummy Weo

g
, R
52% 3ol i
- =,
] ]
- — -
=
N
b
[ —e——
~ _ _ 14 Tower
LEVEL 3 £
LOCATION PLAN

<4 LOCATION OF STEEL ATTACHMENY
4 LOCATION OF PIPE ATTACHMENT
A X - o\l
A Z: 3/1(3'5/
Y= 17 78" DN
A YoL Poo-2

v
WP EL [506-0O" C 3
Q 12
n
ELEVATION LOOKING NORTH 10
9
8
VENDOR ENG. REV. | REFERENCE ORMWINGS | REV( 7
€ MPING P9-3 Pale
o smerw] ¢32-3 | O[5 | /) |2"¥XS Fire Srancrion 8y Prsz 28,
c JtLecTmicaL 4|/ |4eksza’ce R BY FEE FAA
B 3y [ 2 |Acark Beaiser Siags 3
NReWsE 1TEAS L2,¥3, LEANGroS FREM Bunener Arrgcnrican:| A 2
NOTES: ENGINEERING RECORD _5 s ,7? MUz ONICRL S mpsr R Sl;‘"f 3L . 3207
PPE TOWERATIRE OGO F o0 o 5, BESOWESI TR e m T T T T T A e COMPORENT DESCATTIOM Rewarrs
STRUCTURAL OESIGN LOAD: Fy= 2.8k, Fg = .3k [T oare | 3-2)-F. LAty 3 wOALE, Stearns-Roger
- FrotAaL = 3 G K REVIE WED A AFPROLT NCNE mun'o---u g'
. " D Leend i ———e T D -»1 — 2 1"65/8
P‘lP{E ‘QZE.AG;;OG;Z‘E"”OI ] DATE AR OATE ﬁr",-/'
PIPE INSULATION: <}-7/2" PAOJECT | 0 7 Uoel (. oML L 10 Mde SOLAR PILOT PLAN GGETT, RN
PIPE MATERIAL: ASTIA A3BS P22 CowE 1 NV REVISIONS . o LANT OAGGETT. CALIFORIA
ANALYSIS 10, COOE [ - A7~ /- fm <t PROJECT N9 C-21700  [UINE N8 (o' W/, 3 -2-QED [marx NeH-ME-2- 55




) <>

r"A v ) .
© WPEL /56-0% (— 9
X 5-9° |3-0%¢
~
z - -
X ' '
[
A I
;"@J 1] Il ]
N ) fw!zxu ] 757”&'?

LOCATION PLAN
4 LOCATION OF STEEL ATTACHMENT
# LOCATION OF PIPE ATTACHMENT

foru 87Y.8

A X"
] ' : 30
DUMMY wWELD : A \Z( /"’5/ "
| D=1V . ppo-2
|4
TYP. 3
2
T
10
. 9
A FRensz irems, 1295, LEwG IS o Roan Btgcnars | 8
VENDOR ENG. REV, REFERENCE ORAWINGS REV| 7
€ PPING P9.3 Pale
0 st $22-2 1O | 5] 2 [Rrik BRICKE? Sy 3
G JeLecTmcaL 41 [ |5 5034 BYFIPE FAS
B 31 7 Y4 xx3 Ppe Srancaion By Fire Fas.
A 2
HOTES ENCINEERING RECORD 5 V| 2 Wecnanicat SwopgeR Size 34 <Y 397
PIPE TEMPERATURE: 960", b e 20K GHEST TR — PN G ; “'E:‘C"f:"’ COMPONENT DESCRIFTION REMARXS
STR..TURAL DESIGN LOAD; £5 o Fy= & OaTE =Xl DL ALE. Stearns-R
PPE SIZE ‘;,7. (p 2 5 " O'D";"ZSK FthL ;4'0’« l[zrtm ‘{7_?2’ - AP;:?:!_,J 2 NONE ..z'o‘»’n-'u get 11165/8
PIPE INSULATSON: 4.7," e e A%
Pibe WERML:ASTFA AZ3S P22 trotcy [ _ h JLP; Y{ - VT 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 10. COOE | ¥ —-A5-/-4-.1 PROJECY N¢ €-21700  JLmME NeG'MS-2-GE8 [Mark Ne H-MS-2-39




foeu B7Y.Y

Ex1ST. COLUMN,

N ‘ l A W& x \Q-g
W.P. ¢ EL. \63-0%" '/i("b AS' |
Zz — "7{ =
@ | s
"
-~ i X STANCHION
SRT @\ i i w/re BC N
Hog-z-4l ﬁ‘,.—_# s ‘ V/ PIPE FAB,
wry raWisse ] f_} Q" M52 QU‘J
3,\_ o\\

N
:0; ‘gq'\’ome;

: 10

LEVEL 3

EXI&T. QoL LOCATION PLAN
Widx 1457 + LOCATION OF STEEL ATTAGCHMENY

4 LOCATION OF PIPE ATTACHMENY

DETA\ L ‘ A Xz | "/“,"
AY: & T
lt)—.' "
= /1
oz - VoL Ppo-2
4
13
12
i
10
. ' 3
? Keviss 178m3 | 3v) “’”25!‘ o Sron_BuackEr 8
VENDOR ENG. REV. | REFERENCE ORAWINGS [ mev] 7
: € PPNG Pq-2 F: 16 .
ATV % D stmcrumal]  <20-2 [O|S [ |5k x5&" x30" ¢.< % Py _Tive [av
VATIOA LOOKING WEST DR
V|[ / /:\ A Hﬁ/ \F. H L [ ELECTRICAL 4| AXAS  orE siaemion v Biree e
B 3
. A 212 IrYps vi o Size 3
NOTES. ENCINEERING RECUORD ’_5 ﬂ,_" 2 AN R Size 3L FYo 307
PPE TEMPERATURE: 10071 SIGNED] I [T 75) SR ; — :fii“igu COWO“ENT DESCRIFYION REMARKS
STPL.TURAL DESIGN LOAD; 17, 2.3K T -3.)k [ _DATE — | "*_*'_, N“(‘ Stearns-Roger
A .- 2K F 4 REVIE WED i f/v; TR Y T RE 2 ONE | T ecesceen 11165/8
PMPE SKZE. o 0\ SO0 3 TotALT4.0H oate = e OATE yNES =
PIPE INSULATION: & LI WANE XY L Lol Mie SOLAR PIi .
PIVE MATERIAL: . . . <« g ot ELE Gl T TR 110 Mide SOLAR PILOT PLANT DAGGETT, CALIFORNIA
' ANALYSIS 1D, cooc IX M A ) PROJECT N2 (-21700  JUNE Ns . - : - JMARK NEH-MS.2-40




LvE

Fasw 87%.¢

e

T.0.5. EL.

VAl
‘0‘41"'..//

BO.5 _£4&.:

637 23"
et
\Nl“\"* 0

£7
o)

@

2
%

STALCIOM W/R
| BY VVE FAR.

e

//\i
S

O oo
1 a.;nxao CexnTS)
[V ) 5 »
:o' A3‘-q“_1 /2‘9//6
§QTOW€I-
R '

-T—O

LEVEL 3
EXIST.
Wia x 145 LOCATION PLAN
DETAIL | 4 LOCATION OF STEEL ATTACHMENT
4 LOCATION OF PIPE ATTACHMENT
AX: | A"
| AY: 18" Ty
D 2= 5
- < yot. Pbo-2
DETAIL | 7)
— 3
~2/5" . o 2
- — 2% ; U ::)
- o
2 h’.ﬁw&q 8
ar VENDOR ENG. REV. T~ REFERENCE ORAWINGS | REv| 7
.37 e X < 3 ) .3 P.l6] | 19 X4 X8 Sraverimse russ
) . . 0 sTAcTURAL] - o ols |l 14L"'x95“932" ¢S, b B TivE £he
VIEW A-A- ELEVATIOW LOOKING NORTH f& EEGLED Al anes pue omeeion ey el
B 310 S5 xSTx o e, L
A 2] 2 | REAR BRACKET, SZe 3
NOTES ENGINEERING RECORD S VL2 I Miuaiicar ok Seme 3L 4. 207
PPE TEMPERATURE: 1. t- TITTE) I @G ; WA NED COMPONENT DESCRIPTION REMARKS
STRUCTURAL DESIGN LOAD! ¥ 2.3K , V30K | BATE §__ DATL SCALE. Stearns-Roger
e o e e w2 EA— g hes/e
PIPE INSULATION: \ 32 I e R CEY DY N¥.< il '
PIPE BATERIAL: | % i o ‘- _ 1 "'E*‘T‘H‘o ViSO 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D, CODE ] TR M PROJECT N# C-21700  JLINE Ne /' [MARK Nt - M5-2-4|



14>

Fomw BTY.H

EXIST.

W4 x14S O &&JO“’F—R O

3 e - '

- ¥ R T A
¢ TOWER | _| S(:‘:

DUNMMY WEso

P/‘D"qa\;

EN

AT R

t
; ‘ -
| A o i | LEVEL 2 T}~
ELEVATION LOOKING EAST LOCATION PLAN Aras
. ’ 4 LOCATION OF STEEL ATTACHMENT

4% LOCATION OF PIPE ATTACHMENT

A X: -7
A Y= \2.?'//4 s
- -] "
| a':-lih VoL. Pbo-2
14
13
2
~
g 155-27% 5
10
9
. 4w I\ Revse rrems 42,300, Rean Bewiey & dpp St 8
-39 VENDOR ENG. REV. ] WEFERENCE DRAWINGS | AEV] 7
i (E) oG Pa-3 Pal6, | j};&f“"# ";/‘3' STperiane T pdnls
View A-A -ELEVATION L OOKING SOUTH STRETAM] Sm32 OIS 1SS A LI s Woey Dol Eie
E A K & ¢ jeLecrmcar 411 4 XXS_ Ppr STanCHion) WX WIR FAR.
8 31} Ig7"xs5 7 w'3 ¢ 1
A 212 vviv i T Srge /O ]
NOTES: ENGIEERING RECORD S Ly ey v R S gy A 8. 307
MPE TEMPERATURE: A(.O° T T SV ; “(E3d REQD COMPONENT DESCRIPTION REMARKS
- . : DATE - LATL SCALE
STRUCTURAL DESIGN LOAD: - 3.3K . Fy 4.5k ) S Py 2 NONE Sloa!‘nms_;“l;.ogor 11165/8
PPE SIZE St Bt 200K Fygrac o0 oare R T OATE INE=
:llf’i mi\muqu. 4 m::;:é:v L ;LF ])* ‘_(,l Rms’.o':s!’ 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
. bt g gy - co 2. N
ST AL ANALYSIS 1D. COOE [ X-A0 - A - PROJECT N2 C-21700  JUNE Mo _yi-. - . IMARK NS H-MG -4 2




69t

V/j?\EX\sT. Wi4x 30 2 (P -

o
70.5. £4. /64" 514:',_ |
Eoct. re. 1633 %Il} ..l 4 ‘

2"
> ﬂw@
‘ -

l/Hny wELD

LEVEL 3 ST
b=}
LOCATION PLAN A4S

<4 LOCATION OF STEEL ATTACHMENT
# LOCATION OF PIPE ATTACHMENT

Feru 873.1

A Xz -
' A Y= 123" vy,
‘ [} "
. ] - )
Az~ Vot.Peo -2
7]
SET H-MS-2-42 - 2
we et 155-2% (&F !
c :
A”E/sa 17893 2,396, Ao shwy, Aev. &«M 8
VENDOR ENG. REV. § REFERENCE DRAWNGS | REv] 7
E PING Pa-3 Ival6e] | 14°%X49 x38" srepervmae 1o a4k
e ORT D STRUCTURAL ©22-3 | O8] [54x5%%34 c.c. ® BN PPE £
V\EW ,\ A E\_EV LQ H\BG H H ¢ ELECTMCAL 41| 4"XX S, per 5Tmscmm\ Y PIrElFAR,
8 3| |sxs“xk” c.o L
A 212 [wyev i ower, Ssze 1O
NOTES: ENGINEERING RECORD k) VL IMECHA 1 v vy S ze 4ol Fe T
ol AaToRe: AL ST T ; ma:c :&m COMPONENT DESCRIPTION REMARKS
rePe DATE T DavE AN :
SYRUCT\RAL, DI€S|GN waD: F: 3,5 K ¥y 4ok . [REVIEweD ) P8 APPROVEUS 2 NONE s..‘!"""":"‘“og" h1165/8
PPE SIZE. LT T OLD, F, - LK FnﬂAL(DOK OATE /RS DAYE N
‘:’ll,:’EE L’,{?‘éb‘}}{‘-’" / AN . . rn&afgv rs’r){:‘ )[{‘1 \)j ‘g . Rms‘oﬁs‘ 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
A N N S DR MESANL R
ANALYSIS 10, CODE [ +'- A7 - /- A - - PROJECT N2 (-21700  JUNE N® ' yiv o -~ JMARK N8} M2 12




Soow 871

| TOWER

)
15
w I
3 z ) A
X/ .
ﬂ'}\ PUQI T / T
% “Es.. -
S "
i\m —‘\} &
\ & ™ N\
N oo AN \
.uQ S - . .
N ' - - x,f_ﬁl!ﬁ&
N . - LEVEL 2
B a4
S - LOCATION PLAN
N EEE
N |§ 4 LOCATION OF STEEL ATTACHMENT
05 EL T NI # LOCATION OF PIPE ATTACHMMINY
O ‘e ’ | '
Ax:-2'%
Azl
|/ " .
= DN
AY= 4% Vou. Peo-2.
14
3
1R
n
10
9
8
VENDOR ENG. REV. | REFEREMCE ORAWINGS | REV] 7
€ PG PI-3 P2lely 4x4 ‘A38" Srevcrdmay Tisms
) st §32-3 To s | | Ishxesx%'CS.R BY PIPE FAB,
c ZCECTRICAL Il 4'_'_1\_1 PIPE StancHion BY PIPE FAR
_ v : ) 31 15 xsx'/e'c sif R O
U Aevicr yTengs h2.3¢4. App St Sryse Han Bapchels A 2] 2 |REAR Bpacker 5/2'! = o )
NOTES. , ENGINEERING RECORD 5 [ 1 [MECHANICAL SNVERER . Ssze 34 /e 307
MPE  TEMFERATURE: 9(pO°F ESTERE] TA A GG s >; 1T REQU CUMPONENT DESCRIPTION fREMAR I
STRUCTURAL DESIGN LOAD, Fy = 2.3K. oE 4 DB Dave a SCALE. Stearns-Roger
Mot SIZE (o 025" O, A PE;_E;VELD 7{?// . AJ_L&:?EV-‘: 2 NONE ms..ioge LHGS/B
PIPE INSULATION: 4 Y2 - e T N AT
PIPE WATERIAL: Ao 9/ AB3S P22 g&ff 5_/),[7 - j,? Ili ﬁg - PPV 10 Mde SOLAR PILOT PLANT ODAGGETT. CALIFORNIA
ANALYSIS 10, COOE [ Ao T T T T [proseet N c-21700  JUNE Mo (3 MS-2-QE B MARK N8 H-MS-2-44




Foou 8739

LSE

waxi145 -

(CAISTS,

>, L1837
§— - 4Bk

PIMny weso

o

?;:)k "%&F——s '<¢1ws

) Lév&L 2 -C_O

LocaTioN praN o ETOMEF
<4 LOCATION OF STEEL ATTACHMENT
# LOCATION OF PIPE ATTACHMENY
. A x - - 'll
A Y= VA ue
\\- A E—' 55/8“
SEE H-WS-2-44 J/L_qt- 60-2 |
14
i3 -
12
T
10
9
(12-TNL. 394, e Baninrs ¥ A pp k] 8
VENDOR ENG. REV. | REFERENCE DRAWINGS [ REV] 7
E PPING -3 V6|1 14 %9 x38" stacryan Tyans
: 0 st S32-3 [0 1S5 |1 [Shxshade” C.S. B BY PFE FAB,
l\‘\’!\EW A‘A 'ELE,\\/;‘\\ \Cni LOO\':‘MG EAST ¢ SLECTRICAL 2 1 &'XX? p\fﬁ STALC ML) _BY BIPE FA4B.
8 3[ 1 | fXI x'fa C.O. W
2 2] 2 |REAR PRACKET, Sv2£ 3 _
NOTES ENCILEERING RECORD 5 UL MECRALMCAL SHURRER S_/zg.,’ak_f({:_.kzr
PPE TEMPERATURE: 1. 07 F T G T A g, ’!‘S’: :::D COMPONENT DESCR:iT1OK REblins
- R - AT S OuTE : K
- STRUCTUTAL OESIGN WOAD: T, - 2.5K, Fy= 3.4K Lttty TR > WONE Stearns-Roger 1165/8
PP SIZED oLt O Fyc L3R B s SK OaTE VIR DATE NS
PIPE INSULATION: '/ TSR eCh by P ) =
PIPE MATERIAL: . ‘/l e otV BIOE ! S v 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
et ANALYSIS 10, COOE | . pi-.- VA | | [~ [ProvEcT Ne 221700 JUNE Ne - 1o - Taarx No H-Mc,- 2 ~




- 28

Pesw 97271

2\_.-l|/§|\
l A o
. re % ]
(P
. : ~ . O 2-1%
¢ ] %E\_. 152 -7 Yie! e
o ! zZ T -
‘5 i _%;1:‘0)‘ z =¢ % ] 4" []
\9| LI} | 3 Towes
i NELL C
To® gy 15/ 0|4 >
‘15/ ! .
‘,)'J’f" '. Y ! '
- EXIST f '
2 Wb R 4D 0O
LA | j LEVEL 2
- ELEVATION L(I)K\HG MORT H & Towew~  LOCATION PLAN
<4 LOCATION OF STEEL ATTACHMENT
| : # LOCATION OF PIPE ATTACHMSNT
— - ' A X: - v
F‘:.-'J o AY = V" uw
1 7 5 "
L =
SEE '}r AZ=3Y VouL. Peo-2
Honez-as (4 14
TS . IT ‘__‘:2;(1‘_‘_‘@ Al ""—‘?" Wlé) K‘Lo :é
g'-on : , [ 9
. A fever srams [2.39¢ A s 8
VENDOR ENG. RCV. | REFERENCE ORAWINGS [REV( 7
3 _mPwg Pan [Wlel 1 1 4°x9°x% " sray
VIEW A-A -ELEVATION LOOKING EAST[D steetwul]  s3,.3 | O S l B/ Sz x V4" R ¥ BIPE FAR,
C ZLECTRICAL ‘i‘ A YNNG T SRLC !\‘r\\J ASSUR VY OO (7 o5 N B
8 3 _L_ A IER NV X 2
A 212 .BEA&_BBESKEZLS/Zt S
NOTES ENCIKEERING RECORD £l 111 MEcHAMM Srze3 e Q7
MPE TEMPERATURE: 3 L0°F STITTH) A S 34 n:;::fgu COMPONENT DESCRIFTION REMARY 5
O\TE </ OTE : .
STRUCTUAAL OESIGH LOAD. Fyx 25K, Fys R I St 5 NONE Stearns:Roger 116578
PPE SIZE o F 20K, Fm_ L?>.‘\\2 CATE T, DATE NE= .
PI1PE “uUlATl N: 2 A ROGECT TFO N W, : e Md AR A . ,
e ATERIAL s oo £et P2c, FRocser | _—(, J% - oS 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 10, COOE ] N-1r oy h-A | ] [T [PROJECT N# C-21700  JUNE NI (N G0 [MARK Mo H-US.2-4 7




Pavu 87300

-

WIZx 26

ROS EL

l&)a‘-s“

DyuMmy
WELD

— s ewmn e amm—

L
h

3-

- - amed

LEVEL 3

LOCATION PLAN
4 LOCATION OF STEEL AVYACHMEN

T

g WP EL 153 3|/4:| #* n.qcmoo: ?r PIPE ATTACHMENT
- - A 7%
A z: 2'|/2"
D Y= 174" up '
ELEVATION LOOKING NORTH . "’ vo. Peoz
13
12
i
10
9
; 8
VENDOR ENG. REV. | REFERENCE ORawWNGS | Rev| 7
3 rewe | P9-3 IPale6| | | 4°X9" X8 <swucruns: Yusms
[} sstu] S32-3 O[5 | |4 xxs ©PE STALCWOD By Pire|Fak,
c FLECTRICAL 14 faexeey B R BY B YA
B 3|2 IREEY Wi\, Sype 3
UNA vise s 1.2 3 YADp S M A 21 ) |5’y 5 "x2'c.o
NOTES. ENGINEERING RECORD S Pl MECHANCAL SWERYR szs 3 Fis X007
PPE TEMPERATURE: O (p 0°F . TR WA stam] ; "E:: :;ao COMPONENT DE SCRIPTION REMARXS
- . -2 - )\ - = [« DATE .
smu\,‘ruafL DESIGN :mo Fyz2.2K, POk nse:‘ziw 4‘]‘”%8 TEr 2 NONE s“a.'.'.'.‘..’.f.}!.‘. ger h1165/8
PPE SIZE (o, (2D oD, Fromir 2.5% DaTE o}l 1D DATE (Pt
PIPE INSULATION: 4 /2" Poscer [ 1717 b L A4 AL 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
PIPE MATERIAL: ASTM A 32D P22 BT T Y Pt 1 REVISIONS T
fAnALYSIS 0. C00€ [~V ! - 1. ' | ] 1 [ [PRoJECT Ne C-21700  JLNE N8('MS-2- QIEE [MARK N8 H-MS-2-47




Senu V730

WP EL 153-3/4"

-

TOS 1464115\~ e '

) ,
. 8
[] '-: ]
; e $aasg $SSSan S
9
1 ,
a |
- . ] ‘?rwzg
199 (]
LEVEL 2 | L
LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENY
# LOCATION OF PIPE ATTACHMENT

.
AX:-Yy
A z: 2\/2“
- tY,n .
AY=1%'0P ol peoa
14
3 R
12
"
10
K
8
VNDOR ENG. REV. | AEFERENCE ORawwics | Rev] 7 |
€ : PENG P9-3 Pal6| | |19x4"xB" Srawurvan Tedue
0 sracta] $32-3 1 O[5 12 [REAR BRpAET _ S/ps 3
¢ SLecTmCAL Al sixr it s w
, 8 311 ]a'vs PIPE STacuion BY PIPE BAR,
WNRVSE 17ems 1,35 506, Rentt Braarers 4 A0D S many A 211 _15Wxs'h 2" B BY_PPE FAR. ]
NOTES ENGIREERING RECORD 5 Pl JHECHMNCAL. SIWEBRTR, S/ZE 3 K D7
FPE  TEMPERATURE: 9(pOoF‘ bt sioneo] ML RTIRT _5 NOAREQD COMPONENT DESCRIPTION REMIRY S
STRUCTURAL DESIGN WDAD. FyetdK, Fy=z232K [_owe 14 (-8o __Dart_ ~ 3 SCALE. Stearns-Roger
roe SIE G (025" 0.D. Fy0.0x Ez 2KEMORL S PO %\ - NONE 116578
et i&i‘é%“&{“;éw’& AB35 PZ2 PRoseTy Bl dodl T v 10 Mwe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1. C00E | N -t - v T PHOUECT N8 C-21700  JUINE N1 4"IAS-2-GEB [MARK NS H-MS-2-48




4L 4% | 33"
P 1 Fé‘ ToweR

[

m
[}
]
do_ |

qu

x
1% 4-0"
Wik X 40

i}

5

“ZrrEe 2 o
LOCATION PLAN

4 LOCATION OF STEEL AVTACHMENT

% LOCATION OF PIPE ATTACHMENT

CAX: Va!

8

e et s i

WP EL 122 10%0X

A Z: 3
3 "n .
A Y= 3P VoL. Peo-2
) 14
G oymmy . 13
adiad ELEVATlON \.OOKING EAST ]
1" .
10
9
8
VEHDOR ENG. REV. REFERENCE DRAWINGS REV. :7_
3 PG Po-3_ |P3lel| T | 4%4 X 34" <racrome Tunde
0 smenew| S32-3 [ D5 ] Ja XXS DAPE Srp) i) BY PIPE [ELE.
c ELECTAICAL 41y IsYex SY2'x 3 B BN _PIPE YA
H B 312 IREpR WM_\NE\"_ si2Ee 3
NNRVEE I1TEprs L 2,34C  Frarw Brackey & 00 Sgey A 2|1 | s%=s"xhcawn
NOTES. ENGINEERING RECORD 3 Ul IMECHANCAL, SNUBBER S/ZE2 Sl 307
PIPE TEMPERATURE: 9@0 r OLSIGRED] AT AT GCCED T 4 (TEM REQD COMPONENT DESCRIPTION REMANKS
STRUCTURAL OESIGN LOAD: Fys 3%, = 2. PO ﬂ"?f’ T : S:o:.L;E Stearns:Roger h1165/8
e Al i i o - | Naz=
1PE INSUL ’/ i€ J),{? A N N 2. 212 .
PIPE WIERIAL: AC7+1 ABBE P22 eRoiser { D5 - )‘f, N- P 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 10 C00E | v -t LA T 1 [prouEcY Ne C-21700 JuNE N B-2. QEB|MARK NV H-MS. 2 -4.2




vesu 2733

L1
B0S EL 146-3% 1 -~
A
% z ,
1o XA0
x s rdsb/YJ//‘
© { DWER)
‘o
“o0
LALEVEL 2
ATI
X 4 LOCATION OF STEEL ATTACHMENY
& # LOCATION OF PIPE ATTACHMENT
: A X
' 3
ELEVATION LOOKING EAST D 2
' LYY= vou. PD-2
4
13
12
T
10
| 9
. L)
VEHUOR ENG. REV. | ReFEReEMCE DRawiNgs [Rev] 7| | | 4'x4 3/5 STAucTOraL T84
E PIPING F9-3 P31 6| 1 lwexts 2146 reaSnsre EEA4L21.9
) stasvL] S32-3 1O 1S 1[4 xvs AR AL S N B PP EAR
C ZLECTRICAL AT s sl x T Ve Y POLE TAR.
. 8 31 2 |Eeas pise i, 5/353
I\ N vise srgetS L2 3 ¥7 R, BAREKEZS K Appn Sk A 2]\ 5 xg’ ‘wib LT
NOTES: ENGINEERING RECOD 5 AL | MECkR AL <.\.\.u ‘—w- S12= 3 Vs 37
PPE TEMPERATWRE: SGO°F OLSIGNED ELM : Giozo : ,g —_ ”E;,:fg-b . COMPONENT OESCRIPTION REMARYS
¥ 3¥, ¥ -4~K 2 [.9g|  ONTE -2 - 80 DATE - . .
STRUCTURAL ocsgus%obf NN 9 CET s TS 13 NONE Stearns:Roger 1116578
:Ts xs:‘lsﬁLA(flé: 1Yot Tom [_o-re L4l 20 b ‘ MN A7 ’
< 0.£CT l‘ﬁ‘\ ' }"; \’\ 8 ¥4 R
PiPE MAERIAL: £e11a A BBS P22 ot L Ll b - \Ai\'é{a T 10 Hie SOLAR PILOT PLANT DAGGETT, CALIFORAIA
ANALYSIS 1D, COOE | A -tA - i~] U [ | | [ [¢RoJECT No C-21700  JUNE Ne ('03S-2-GEB [MARK NYH-MS-2 £0

® | | . @

f
e r

j



W16 X4-0 '

BOS EL 145-75"Y— -}

% @, 7,
/ N0
)
Ly
9,1 ‘ ’]'lk ‘\6(“ -
RN % 8’ \/e
. ’?/‘6 7. ! ' Ovo\ .(?“\)
P ey
8 \4 '
= \"2" 9
&/

_53

WP EL 139'-l0"4(p %fk

4. Towem ]

2-10% 4.9
z W - - I :
b ¢ ' g.l
3
T P by " ;
NV. “}9‘ e
\
:\_Q )
&

<4 LOCATION OF STEEL ATTACHMENT
# LOCATION OF PIPE ATTACHMENT

“Levez 2

LOCATION PLAN

A X3
Az

D Y=g UP

-4 Towes

. VOL. PGO-2.
1]
Durmry
Q{itio 13}
ELEVATION \OOKING EAST 12 |
T
10
9
. ' 8
VENDOR ENG. REV. | REFEREMCE DRMWINGS [ REv| 7
E Poe TP9-> [Pl 6| 1 | A x4 X3 STRIcrdrm. Tws e
0 sttt ] S32-3 O[5 ] 1 |4 xxs PBE Stavcaion) By BeE [rawn,
¢ ZLECTAICAL A1) Imre e s R TR BY P Tk
8 31.2 |REAR HRACVLT, Ssze 3
NFeviss srems 12 3%, Reng Bracxers A0 Swir A 21l |157'x g"%2"ca. B I
NOTES! , ENGIEERING RECORD 5 L JMECaeyiep SaEeiy, S/ZE F Frg:_?éz_ ]
PPE TOWPERATIRE: D O°F . - TR T ) ) = - g nfsxé::go COMPONENT DESCRFTION NERARKS
STRUCTURAL DESIGN LOAD; Fy= 3.0k, Fy:3. owe_q-o-07 Delf : — . Stearns-Roger
s - . = EVIEWD QL 2reet APFROVED NONE A APrivd
PiPe SIZE: (ao(pZ§’OlD' FSESLUPARLL & \(I:r: '7-/}1 o :.:rzv‘ 2 11165/8
PIPE INSULATION: &4 4% CTGA NIUR Rig N ' A 10 Mde SOLAR PILOT PLA G
bIbE MATERIAL: A FAf AB35 P22 SR K- ‘.A_i._gf.}?ri_&o__ TV 0 Hie ILOT PLANT  DAGGETT, CALIFORNIA
ANALYSIS 1D CODE | X-t4- . -/ .1 T T 1 [erosecy s c-21700  Juwe v 6'MS - 3-LED fsar Mo H-MS-3 -




Wlb x40 §
o Z.?%j, S "
BOS EL 145-7 % - - 13-178" 40
\ R I
z = -
TYP, X e, !
¥ -
Oy
. o 0
. 2 <
Domry 9 3'
wrig "© 2
. - g Tower
LEVEL 2
WP EL. 139t 10%" LOCATION PLAY

Foemw 8730

W 4 LOCATION OF STEEL ATTACHMENT
@ # LOCATION OF PIPE ATTACHMENT
: AX: =3R"
: . ]
ELEVATION \LOOKING EAST . A Z: 2//4” )
AY= UP
& VoL. F60-2
14
13
12
"
10
E
: 8
VENDUR NG, REV. | REFEREMCE DRAWINGS [ REv] 7
3 PPING PO-3 Pa 6| ! |4 "x4"X ¥a" Sraccriid, ToEulse
0 stxev | SBZ2-2 | o | 5| [/ |#hxs AesSmanciion B FIPE FAS.
c ZLECTRICAL a | ) | sRsB 3 5 R BY PIFE EAB
B 3| 2 |KearR Bracker, Ssz2£ 3
\ Rrvise 1v&nes |, 2,3%6,Renn BRACKETS ¥R00 Sy A 217 3% = x5 VA £
NOTES : ENGINEERING RECORD s AL WMeEckamica Snvssse, Syze 3 K 227
MPE T"““ATU‘E:9@0° - 374 Foezok [PESGHED N GTUED A 4 IYEM nzd.o _ CONPONENT Dcscaumiou REMARKS
STRUCTURAL DESIGN WOAD; £X7 2/ /717y = 3 owe ["4-Z-F5 | owre R 3 SCALE. Stearns-Roger
. ocn 00D ¢ 3K, FroracseKk  [reviewn] L Z 7. aprrowes 2 NONE rms-iog 11165/8
T it ore {2 Ao | e N ‘
: 24 7 _ PROZECT | 1 107c AN L2 l
YIPE PATERIAL: AT M A 335 P22 e IR T \;Q REVISIONS 10 Mile SOLAR PILOT PLANT DAGGETT, CALIFORNIA
_ ANALYSIS iD. COOE [ X-A14-/-A - PROJECT NP (-21700  [UNE Ko "IMAS -2 .G AR NOH-MS-2 -10

N i ‘f

( {



fosw 873.0

Q 3‘_,0 .J v 2‘_%- &TMEK
.0’@ qu: J -
) Lert2X24
NY ]
a.*
AN ‘\Emsr. Wi2x26
. 9 ] ]
. L gTowaR
g [~ " Zevec 2z T O
LQCATION PLAN

4 LOCATION OF STEEL ATTACHMENT
e # LOCATION OF PIPE ATTAGHMENT
A x . _t’Lu
AY:Veup
A = 2_‘/4"'
: = VoL.Pb0-2
RS 14
Yy v
- wW.P. & EL, 1414 s‘z:
10
DNRevse 11ems 1293 LeveTHS whean |5
BRACKET AVTACHAOYTS 8
AN ) VENDOR ENG. REV. | REFERENCE DRAWINGS | REv] 7
| -EXIST. WiZx26 E PPwG PA% [P ]6 ]
0 STAKTUML]  532-% [O |5 B JE— .
, c ZLECTRICAL 41\ 1lV2'ws pp Hign) A235P24
FLEVATION LOOKING EAST . I A S h—
: A 212 [REAR BRACKET, S/2& Y2
NOTES. - ENGINEERING RECORD S L] L JHroen)e) ) SNUBRER SiZE Yp FA '2,0,,7,.3
PIPE TEMPERATURE: A1 (.0° T DL SIGHED \41\»’ «.";I' GLGED i . »-—g 'Tz:&m COMPOMENT DESCRPTION =
R . = Fu =, DATE S S CATE . Y4
STRUCTURAL DESM;N LOAD: FXFr & = BVKK REVIEWD] 4. APP?ROVED 2 NOKE Stea!‘!‘""";{""ger 11165/8
PPE SIZE. 2..’1’,'?‘;" AT oAl = . 0ATE e S 1 OATE /i\ 74
PIPE INSULATION: q,“ . owcr | - L7 i \V\ LY _TL
et e ree proseer | o LI A LT 10 Mwe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
L AAEEES ANALYSIS 10. COOE | X-/15 - /-4 <} - PROJECT N8 C-21700  JLINE N¢ D' Ms.0_Orp [MARK NS H- MS- 8.4




feew 0731

I8

29" Conp) &
TAJL

N

LEAGTH

PLAN VIEW

(ol - ‘ QA bll *zl;6\|

.>¢_Tou£R
2 B O
S
“n ._EEX\S'\'.
Y WiZx26
." .
9
ol 1
. » E(TowF_R
“Levee 2| O
LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENT
# LOCATION OF PIPE ATTACHMENT

AX: -l

A Yzv l/Z" uP
woRq‘ EL, \4-{"0 '/Z,') /, A Z = 2_;/4u YOL‘ Péo.z
" / 14
i -~ [E)
. = = )y —— 12
P - ' "
‘e |
il.O..a.“E'L. | D\ Revise rrems L 243, LENGTNG Gesy. :
G-z | 3]
e , ey Y Rean BrAcxar Arracumesrs 8
| — EXIST. WiZx 26 , VENDOR ENG. REV. | REFERENCE ORAWINGS | REV] 7
| € PIPING ?y- 3 P '_e_
— { (‘ D STACTUAL] 525 .3 ols b » ]
ELEVATION LOCOKING EAST c AL Tl e s e A
B 3
A 2 |2  |REBR BRACLRT, S2E % 1
NOTES. ENGINEERING RECORD 5 ] 1 _IMECHEMNCA). SUERTR Sv2e Y2 Fig 1307
MPE TEMPERATURE ' q Yo lrs TSIGRED] TN GCCiD ; {TEM REQD COMPONENT DESCRIPTION REMARKS
STRUCT S\ : =, . OATE < [~ DATE SCALE. .Y
URAL DESION LOAD. £ = 3K, Fe: 3K Gmurent e Frroven 2 NONE Stearns:Rloger 11165/8
PPE SIZE. © STLC 0D Teras = .Yk CaTE v AR BuTE N[ A7
PIPE INSULATION: - o T ER e A NLAF T
PIPE MATERIALE ;.- 11\ f 225 Dol CEC [f f‘af {i 1; i REoos 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 10 COOE | V-A7 - /-1 3! PROJECT N# C-21700  JUNE N8 0" Mo fi- of B [MARK NS H-Mo 8-S~

\l



Soeu 873.1

%
3 |
’\m_g'-s%"f- 3
W
Z \ - '
X t N\ ‘
N
N\
- Wi226
ST~ 20N
N
i I N
"~ i \.6 l \

@

TLEVEL 2

LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENT
# LOCATION OF PIPE ATTACHMENT

n .er_reﬂg&

A X’ '5/1(0"
A Zs )3
(VAU .
DY 1P Yy ppo-2
14
]
12
I
10
A\ Revise rems 1243, LenvsTHS, REan .:
ACHA .
VCHDOR ENG. REV. | mererence orawgs [ Rev] 7
3 PIPING P9-3 P4 | 6
0 stacto} S32-3_ 1O 15 ] ] . .
(G TLECTRICAL 4|1 1'% xs PIPE STANCAIN A335 P22
8 -2 A B — -
A 2| 2 |REAR BRACKET, Sr26! .
NOTES. ENGIREERING RECORD S 111 |MecHANjcAL SNUBBER _Srze | Fig. 307
PE RATWRE: 900" &, » ST 4' “{aMf VLT S g :Tz:::fgo . COMPONENT DESCRIPTICH REMARKS
STRUCTURAL DESIGN LOAD. X"/ 9K, Fy=.TK CATE B 80 DATE NI AN . Stoarns-Roger
| < g *PROVET! NOKE ‘wteesgaciee
PiPE SIZE' 2,375"/0‘.1).':3 '2/<»Fm‘,,_= LK "‘:jf,'{" 'KZ’ZZ;A “3:?: 2 J5 % 11165/8
PIPE INSULATION: 3 Y2" Pioret [ LOE 1NN A LE Mwe SOLAR PILOT P GETT,
PIPE PATERIAL: Aol AZES P22 S L[_ - . v~ —— Revisons 10 ¥le SOL LOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D, COOE | A~ 41— 7-4 -4 PROJECT N7 (-21700  JUNE N8 Z2"MS-B-QEB [MARK NS H-MS-B-(p




on 873,81

&
g
% ' !
™ "
N ¢-8%,24%
'Y
Z - -
X R N '
N
AN
I \
ol AN
- . a:: . \
PLAN VIEW ' -7 < - -l..g—_’um'
, . - LEVEL 2 :
WIZX26
: . : 4 LOCATION OF STEEL ATTACHMENTY
i ' : .
§ oS EL 145-11%" ‘ ' * \,qcmo: cir PIPE ATTACHMENT
1%" » A XY
‘ ANY-£ I3/5”
Y= |/B'uP
O Y= 17 Yoi.P60-2
4
13
12
T
\ 10
+EL, 142-6" N\ Rsvise ireme L2, Lonsrys, Rean |9
BARACKBYT ArracnmEnys 8
VINUIR ENG. REV. | REFERENCE DRAWINGS | REV] 7
E PENG PP |Pa] 6 _
0 swww | 532-3 1o s [
¢ aLecraicAL 141 | k'xs Pz SrancHion_A33s P22
8 3 r—— 2. - . - -
A 2| 2 |ReaR BRACKET Syze | T
NOTES ENGINEERING RECORD S P11 IMECHANICALONVBRER Syzel  Fls, 307
FIPE TEMPERATURE: 9@01: s Fmon p_c_s'cnco_MLgM PTG IR ; B nmnfzcm COMPONENT DESCRIPTION REMARYS
STRUSTURAL OESIGN LDAD: =¥~ y=. oATE A -5-80 OLTE SCALE! Y
rit s2E 2.37540 .52" SR forrac= Lk [REVER D 2/3¢/4 PP ROVEDS 2 NONE Stea_l_":_g.s_m_oger 11165/8
3 . 2o s CATE L s OAYE # ‘
FIPE INSULATION: B/ " B 52k YT - e MNIALT
PIPE WMIERINL: pcTre A335 P22 m&“ A_L - ﬁi gﬁfém e 10 Mole SOLAR PILOT PLANT DAGGETT, CALIFORNIA
‘ ANALYSIS 10. COOE | N -A/S-7-m-o] PRCJECT N¢ C-21700  [LWE N8 2''pM Y - <-(/ES[MARK NOH-MS-8-7

' . ) \ . i )
; ; ) .



Fare €731

EL1Z2-/"

%.__._..
o

EL.13)1-4 %"
28

-

.“? ros £¢ 128°3%)

+ 15 !

o \ExsTS) |

o _ o _éﬁyae
LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENT
4 LOCATION OF PIPE ATTACHMENT

NG
A z’ ‘ll
= . n P
A Y=g VoL, Poo- 2
, 14
"50 R |3
Q% '2
W G
/\ 10
e > 9
. 8 .
SEcTions A-A VENDOR ENG. REV. | "REFERENCE ORAWWGS [Rev] 7| / cng/a" L YL PEn S Swp|Effad
E ] Pa-3 1P4lse] i X3, 2°27°46.
0 staccrumaL| 932 - L 151Z 84 x‘f_?gl&[& a5 R
c [cCecTmicar | 7 lik'sFre SrAycA/aué’i’.&mafeme 4325 Po2
B 3
N Revse 17er1s, 1,2,3.5%6, Lensrns, Rean Bracwer A A (2| 2 |Reax Bracxzr, 5/25/

HOTES. ENGINEERING RECOND 5 \ | [ |Mecganicar Shvanc g, 5 I12E 1 Fle_306
PPE AATURE® ‘}QOOF’ GESIGNED 5E5ED ~ ; ﬂE;:EEQ'O COMPONENT DESCRIFTION REMARXS
. . ) DATE DATE : K
STRUCTURAL DESIGN LOAD F{t ;_«m,r,__. 3K gy [OE e 5 WONE Stearns-Roger 116578

ree s28: 2, 57500, rorse = 7K 1 oare DAYE N

PIPE INSULATION: 3 (o . GaCT R Ll

D A 2 25 P22 Froveet | AR TS 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
TALYSS 10, Cook 7 AN PROJECT Ne C-21700  JuwE N8 2077 S A4 [WMARK N H-/0- 5 - 2




K ‘i‘lé %'q,’ 2"
N |
z - ’ -
X — KL e~
"Q Tas gl).
N é
\‘_‘J ngus ‘31:
r Fszgrs i ey M
% NN '
- ]
| - -4 ToweR
'6 o5° .

LOGATION PLAN

<4 LOCATION OF STEEL ATTACHMENT
# LOCATION OF PIPE ATTACHMENT

g

08 EL 128 3

tows 0738

Sgcrron/ A-A A X:- |/
A zs ’u
Il
. AY= YgUP
ELEVATION LOOKING EAST. 8 VoL . As0-2
]
13
e
T
10
9
8 ;
VENDOR ENG. REV. | REFERENCE ORaWWGS TREV| 7| / | W EX /s, 4 MLG Peash sz2 BEdicn]
3 rewe | PO-3  [F2 16| T | U4X/3, 3-0'4s i
) smenea] S$32-2 | | 15| 2 Wxd9%x LT R
¢ ELECTRICAL Al (043 F/’f_ww H10NCBY SWBBER Viental A sse, Pz
B 3
.1\RFVI§¢ 1rEnes 12,3 5¥6, LEMSTHS G ReAR BonacasT ATTACH: A 2 CRIZE 5’?&457‘ S/ZE_I‘ ]
NOTES: ENGINEERING RECORD 5 VL 4 VA evanica Swneesep S12E | Fré. 306
PPE TEMPERATURE: 1,0 F PESIGNED] " 7 A7 GCCaD ; ”U‘“E@ COMPCRENT DESCRIPTION RELARKS
STRUCTURAL DESIGN LOAD: Fy = , 44, £y~ N R E TR OATE SCALE. Stearns-Noger
mee szl 2. 575Dl Fi K B ,7« REVIERED ’//; e PEEROMED 2\ ] NONE TRAINO8 11165/8
PIPE INSULATION: 5 /% TRoCT = - T—TT N A% ,
PIPE MATERIAL: i /747 A335 F22 022C 2 n i 1'--},3 - YT 10 Mie SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D. ooocT// NN PROJECT N¢ C-21700  JUNE N8 274/ 7- 5 -G 5 [MARK MO W27 - < - T

’ L




Favew 873.9

10°-T0- 3 - BBA

Fiz- EL- IOZ'-O‘/Z“

To Oos ELo ‘O\l'ou

EXIST. WIOX 3>

&-aM 1o~ 6"
T /.
2 O
'
/’“SEE :'Z-
AR H-to-3-9 o)
a
) b 1. "
- ] ' ° '
‘™
Q,I 1) 1 3
/é.f,i L i [

EXiS,

.0 LOCATION PLAN
Wiox23
4 LOCATION OF STEEL ATTACHMENY
# LOCATION OF PIPE ATTACHMENT

A x z L:/;“o..
A Y= Y4ur T0 %8 .

o - [} (2}
AZ e Voi. Pe0-2
.
13
74
"
: . 10
Akcwu’ ITEMS, 243, L ENGTHS, Rean 9
CHEY  ATT RN MY 8
~ VENDOR ENG. REV. | REFERENCE ORAWWGS | REV| 7
B3 E PPNG Fo.< Bl6 ]
0 sTRICTURAL|  S33-4 BERNR Bstp Pre STANCHIoN (Br Suoaser V) 1 Aige
[ CLECTRICAL 41 10" v 10" w V2" Y (v Snusgre Veu ) 1L S,
VIEW A-A - ELEVATION LOOKING SOUTH & 3 e fe T (B Snpou
A 2] 2 | REFR BRACCLT, S/ZE 3
; G 5 ] 1 [ MEcwmancr SWIYR SI2E 3 Frh. 307
: NE HECOR B L X
NOTES. W v ENGILEERING RECORD Py "EM HEQD COMPONENT DESCRIPTION REMARXS
MPE TEMPERATURE: 525 “F pesiGneol /o GECED 3 SCALE. s R
o= “DATE PR GATE : .
STRUCTURAL oc;ngn LOAD. Fy = 3k s —- T 2 NONE tearns-loger [ 16s/8
mee sizes (CoL DD OATE T DATE N AT
PIPE INSULATION: ' PRORCT | & iy A A . L 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
PIPE MATERIAL:  --» R OAYE 1~ ARG REVISIONS ] , :
T ANALYSIS 10. GOOE [+ 7~/ - - '] T T T | [PROJECT N# C-21700  JUNE N8 1o = .2+ - |MARK NS H-"0- = -

Po4i4

P s




Pooe 4730

T L
T
' '
EX\sT.
Zlq" R §N\°X$3 1
- 2:0% - 3
/ TARNEE: -
LOCATION PLAN

4 LOCATION OF STEEL ATTACKMENT

#F LOCATION OF PIPE ATTACHMENT

x

5. %4

(e

lno '!bl

O

P.s.%is

A X+ Fiw'
: A Yz Y4 ur To 138" b
Z= -y
4 V4 yoc¢. Pbo-2
14
13
12
H
T.0.5. EL. loy-o" 10
Revise 1rBms, 1,293 9
A BRA¢ xoy :’r;;- LEneTMS ¥ Abax 8
=== VENDOR ENG. REV. | REFERENCE ORAWWGS | REV] 7
-0 .l 3 PPING Pq -5 =16
% STRACTURAL|  $33-4 (1511 18"Srp.Srancuinr Aics GRBIEY Snipéid Ven)
c ELECTRICAL 410 [yttt TR ey Shvge ey UEa)
VIEW A-A- ELEVATION LOOKING EAST |5 3 :
' A 212 |RPERN BEpeet L Sige 2
NOTES. ENGINEERING RECORD 5 AL JMECREVCN S\ Y S/ZE 3 LYe 307
MPE TEMPERATURE: 52 S° . T S ST ; \TEM REQD COMPONENT DESCRIFTION REMAAXS
cFy=.0b:, Fa= 2.6 DATE T DATC SCALE:
] N -
;T::,C:::‘Lt ODC'IS;G"NI)‘:?:O F‘/[ﬂA’L =z 2Lk KC\;:TV;SD il ‘?_:3.%'11’ 2 NONE Stea!'n"','wxioge' [11165/8
. . e e : -
PIPE INSULATION: 2" moxa | B 7" N e
PIPE MATERIALE ¢ 12 Almi GR. R . REVISIONS 10 Mide SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D, COCE V7 /- 7] T ] ] Jrrouecy wo ¢-21700 JUNE Ne 1wy JMARK NOH T~ 3 -




; - | ~@ /8%" 2.5 ps*2

~ - Z - — " ]
Z s i 19 '
EX1ST. o
P - Wiox 33 v
S-3 /L9 ~
TNy l
W
v
Wiox 33
LOCATION PLAN " ~y/s7s
8 4 LOCATION OF STEEL ATTACHMENT
~ # LOCATION OF PIPE ATTACHMUNT |
A X ~ A"
AY = Ve g
aAgg= Yo
VoL .Pho.2
14
3
12
T
10
9.
8.
VENDOR [NG. REV. | REFERENCE DRAWWGS | REv] 7
€ | PPIG Pa-1 B1l6
g VIEW 0 smorvac]  S3a-2 | |8 | 1 [8%p Aee Suneww Alow br8(Er Suoesed Yew.)
C clEcTRICAL 41 4 Da'vinx V2" R (ry Snuoser, VEN,)
A B 3
NPRevise 17ee0s L293, LEwgrus 4 Rear Bnncksr %rracm. |2 2 | Z | RErR BRACKET. <7273
NOTES ENGINEERING RECORD S L]t [MEQUANCAL SYWTRER, SIZE 2 LMl 307
PPE TOMPERATURE: S®0 °F N STENTTE) S A GEoan T ; "‘:c:fg" CO7ONENT DESCRIFTION {REMARXS
~ I P - [ AL DATE o > . I
SYRUCTURAL OESIGN LOAD. Fe= 25K, Fpr 27K T2 s T > NONE Stearns-Roger I1165/8
nPg SZE. 10.719S O\'D. va = 34'« OTE T - GATE vy -
PIPE INSULATION: 33 Fro£CT | B1o/y AR AR 10 Mie SOLAR PILOT PLANT DAGGETT, CALIFORNIA
PIPE MATERIAL: ) ovyy MO GRUB oave {2 7 ST ] REVISIONS : : -
_ ' ” ANALYSIS 10. COOE |- ' -/ ] T ] T T Temouect we ¢-21700 JunE Wo )~ ~ o0 n fMARK NS H-TO-2.1-{/,



i) \85_ oh . }16 @[PS#Z
2 - I
s g : O
N vr/_l _? ) . I !
" "_7 2
i T ' l
X +
i S (N A —_
- o Ps#s
Al - - .
§tA LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENT
# LOCATION OF PIPE ATTACHMENT

AX: ~She

. el

! \ D\_ou

- - AY= Y'ue
" Z= Yo" '
. a / VoL.PbO-2
14
13
12
I
0
N\Revise srmass 1,243, LEnerng 9
9 1EAR 7 Arrdenqoars 8
VENDOR ENG, REV. | REFERENCE DRAWINGS | REV] 7
€ PIPING Pa.n B G_ _
) 0 smcroaat} — Saaca |15 | L |85 Ppr Stauchion Aick GRB(BY Srser f Ve,
VIEW A-A -ELEVATION LOOKIMNG EAST |¢ TLECTAIGAL 141 [10"x10" x V2"’ (BY Stwedee Ven
] 3
A 2|2 [RERW Yaro) €7, S/2£ 3
NOTES ENGINEERING RECORD 5 L HECHA M NCAL SHARRIK sfg;;_{@_ggzj
PPE TEMPERATURE: S%DLF_' BCSIGNED e GEGED e ; tTLs::::'O CONMPONENT DESCRIPTION REMARXS
0 . . ’ T = 7 QATT . 8
STIUCTUUAL Desion P 24k ’Y‘-:ZK'— v ArPROVED 2 NONE Stearns:Roger h1165/8
meg SZE (DU DL Fagag B2 o DATE N :
PLFE INSULATION: »'5 FROACT Mol = 2 £ 10 MWe SOLAR PILOT PLAWT DAGGETT, CALIFORNIA
PiPE MATERIAL: R N SRUEN | CATE ? Tl in REVISIONS .
) ' ] ' ANALYSIS 10. CO0E [0 -/ T 0| | 7] T Trrosecy no €-21700  Junve Ne [m o TMARK N KT -1

‘



69¢€

N A )

I/A

g
R
. o,
—W12x26 ' - . (4104
B80S EL 163-5" SR Oz L- -
. X N\ '
N [
N\
Wi2x
TYP. 4+ .
"~ ‘V‘ l
L B - ;‘ToW&Q
LEVEL 3 o

P ) . y % LMI‘.Q!LB.AN
WP EL 15968 : 4 LOCATION OF STEEL AYTACHMENT
# LOCATION OF PIPE ATTACHMENT

3 a5, | ‘ * .
. . : . . x T - /‘b“
Z/‘::‘D > / . A z: ‘%b“

A Y= 13 %6 DN

: voL. P(0-2
. 14 .
ELEVATION LOOKING EAST 13
- 12
T
10
| 9
8
VENDOR ENG. REV. | “meFerence prawwcs Tmev] 7
E mPNG P£9-3 Pale] |
0 st | $32-3 1 Q5] . | . ——
[+ ZLECTRICAL A1 ] 3:21’& PIPE_STANCRION BY PIPE FAB,
8 3]\ Haxea W'CS. R BY PIPE FAB.
| N Royse sranes L 2o Lrgaaras % Reag Expener Arzac | A 2] 2 _.%EAS_B_EAQ_&EI__SJZ,&.A.--_;_. s
NOTES.- ENGU{EERING RECORD 5 U] 2 IMecuanical Stvsger Sczz Ml Fre, 3¢5
PIPE  TEMPERATURE 9("0"’: TS AN STOTD - 4 IVEM HEQD COMPONENT DESCRIPTION REMARY S
STRUCTURAL DESIGN WOADIFy =.3k Fy=/4u [ owi 1 4 11 B _EaTe . 13 SCALE. Stearns-Roger
rot size 4.5670.D. ¥ FroraL =[5k REVIEWO] /% APPROVE 2 NONE b g Hns;/s
PIPE INSULATION: 4" O {227 OATE e N EZA
bipt WIERIAL: aci M A335 P22 rroscer ] L2 A Jis 1'7% {‘gﬂ EvSons 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
; P AS 2 it 3
. ANALYSIS 1D, COOE | /' /-8 Y PROJECT N# C-21700  [LmE N4y /- HES [MARK N3 H-[/7-/-2




[ERTIN k5

\ wi2x2p _TOS EL lb4-5%" | 2 N
——\ —T——3%— B0S EL 14635 - 2-4%, 510%
7] A2
! Z - ' -
N ]
X ' 2 1 )
y— —— —
2|
."0‘ l
. ¥l ! |
T | g-Tonee
LEVEL 3 T
LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENT
4 LOCATION OF PIPE ATTACHMENT

O X =3

A Z: “/IU’“
A Y+ 1% DN

ELEVATION LOOKING WEST

yot. fbo-z

14
13
4
T
10
9
8
VENDOR ENG. REV. J  REFEREMCE ORAWINGS | REV] 7
E PPNG Po-5 P4 | 6 | |
0 STACTAML | S32-2 O 5] | e
c ZLECTRICAL 4]\ |3 Pive Stancnion By FPe FAR,
B 3\ Hax%xe'CS. R BY Pipe FaR.

WFEVISED 178y L2V LEnGrus & Brscker Arrgewvears| A 2] 2 |Rear BrAeker Srze /| ]
NOTES ENGIREERING RECORD 5 L) [MeCHANICAL SNUBBER S/zs /L Fis-307
PPE TOPERATURE: (O F RATT MLMF P _;_ urs;:;c.!o , COMPONENT DE SCRIPTION REMAZAS
STRUCTURAL DESIGN LOAO: /£, =, 24 Fy= 1.0k e L ;‘7”" eE e > NONE Stearns-Roger 11165/8
rec Si2£.4.5"0.0. FzT.5K Frrat Lik Gy e T o ,

F;lli;iz :&?&?RONAS:F'M Az35 P22 EIEa W Ea Aé’ ]lj; e P 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D. COOE | V-7 %/-4- & PROJECT N# C-21700  [UINE N9 4"VT-1- KEE, [MARK NOH-VT-1-28




Peax #7Y.0

B80S EL 1L35”

»
s#
W)

3 LY

wigx3o

- LEVEL 3

- g s

AT
w 4 LOCATION OF STEEL ATTACHMENT
S # LOCATION OF PIPE ATTACHMENT
Dymmy : g, "
AX:176,
A 21 Y ,
ELEVATION LOOKING NORTH OYX-127"0N | oz
' 14
i3
12
' i
10
9
8
VENDUR ENG. REV. | ReFERENCE ORAWINGS [ REV] 7
E remc | PS-3 |Pa]6]
D stretu| §$32-3 1[5 .
% ELECTRICAL | 4| 7 13%r1D A pe SrancHiow By Pire FAB,
B 317 HUXALHCS. B BY PIPE FAS.
I Revise srems L2995 Lenarws o REAR Bracxsr Arracy. LA 2 | 2 |Aear BRrR4cke7 S /zé'_/
NOTES - ENGINEERING RECOD 5 1 | 2 Wechanicar SwoB8eR S jze /4 1Fas 307 |
FPE TEMPERATURE: 9L 0°F OCSIGHED] A7 AT PHGET) -7 [ 4 (TEM REO‘D COMPONENT DESCRIPTION REMARXS
STRUCTURAL DESIGN LDAD. £y=, 3k Fz<.2K e {2/ 57 [ 388 B— ]2 SCALE. Stearns-Roger
mpe SiZE 4.5 0. D. FrotaL= .4k REEWDY el B 2 NONE 11165/8
; , DATE 7 DATE — Y,
';III;EE :«:?é’iﬁll.o"f?r’/v: 4335 P22 PRGIECT Frr ffi‘\tg‘\\{'n REWS‘O;;S” 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS ID. COGE | ¥ - V7. /- 4- 4 PROJECT N8 C-21700  JLINE No£'}7-/ - /.72 b TMARK NS W/ T-/- 29




team 873.%

.—

wa x/s7
]

Bod EL 163" 734

sé'{)_j/

TLe

NRevISE trEAMS

el

WP EL 159'2/8"

ELEVAT/ON LOOKING EAST

FoWER

) W8xi5 / ’
i /
/
= y,
‘:$ ' / '
N
S NN - g nwer |
LEVEL 3 T
LOCATION PLAN

4 LOCATION OF STEEL ATTACMMENT
# LOCATION OF PIPE ATTACHMENY

A X 19//(,"
Az 1Y
D Y=127%,' DV

NOTES.

STRUCTURAL DESIGN LOAD: Ay > . Ik Fy =3k
ree sizes 4. 5700 FrotAL = , 4Kk

PIPE INSULATION: 4"/ ]
PIPE MATERIAL: 4o7n7 A335 FZZ

L 295 LeMINS ¥ Reag Bpsinor Arrmes.
ENGIKEERING RECORD
MPE TEWPERATURE: G50 £ SIGHED] A LT GEeEp ] v

Vot. Poo-2
14
13
12
"
10
9
8
VENDOR ENG. REV. [ AeFEReEnCE DRawNGS | REv] 7
E rene [ D93 TPzlel 1 T
0 stecrumaL] §32-3 o1s,; 1 =
v JeLecTRicAL a7 .3773'-772 FrPE Sﬁwcy/omﬁzﬂm
8 3| 1 Wextax B C.S R _BY PiFE Fas,
A 2 | 2 | Sean Brackser 57257
5 12| Mrcuanpcns SweBseR Fr. /o _Fi 307
- P) TEMAEQD COMPONENT DESCRIPTION REMARKS
Py 5 - PN CATE B 3 SCALE! :
asen?:m - j:iﬁ APPROVED 2 NONE S!oagp“.s'::"}.oget 11165/8
DATE I DATE UNIBEA
PROCTGY | o7 ks AEﬂP\ {s 10 Mie SOLAR PILOT PLANT DAGGETT, CALIFORNIA
OME |17 % FIN A0 REVISIONS
ANALYSIS 1D. COOE | ¥-V7-/-A-5 PROJECT N# C-21700  [LINE N8 4"\7-/-HES |WwARK NS H-U/7-[ - 3O




€LE

foew 27)3.%

5 0% 16", (10"
s - -
< 2 , FLEx ST, O
¥ I Wias30,
P
m
x § TOWER ~_,
<
3! ]
 ’ . z‘ (QTOWF.R
/ A : , ' LEVEL 3
ELEVATION LOOKING EAST | LEEL D
oS FL. ' ' : 4 LOCATION OF STEEL ATTACHMENT
o S A y ~ o # LOCATION OF PIPE ATTACHMENT
) . : ) . Ay
BRos. tL. ( - SSEXIST. 14x30 . A X: /_un
a3 “[( o - . A Yo 437
. /N : : az= 378" '
N . 14
- O— . "/ : ~ ' 3
“ - i
i ¥4 12
174§ Dymmy
O i O R 0
T , 9
[ ] ] ) A £ 243 Lenssrys ¥ Aean A 8
{ 4 VOHDOR ENG. REV. | REFERENCE ORAWWIGS | REV] 7
L E L) Pa-3_ |P4l6 :
0 stacruma]  532-3 | OIS |1 137570 pipr swiace e (By BOE FAR)
M ) ZLECTAICAL A1 _JalaxaVaxVa'ts e (By B FAv.)
VIEW A-A - ELEVATION LOOKING NORTH(=® 2 S
A 211 |REAR BReCYEY, S/2E [ |
NOTES ENGIHEERING RECORD 5 V12 [MEcumNCAL StwrerR  Sype L A6 307
PPE TEMPERATURE: .07 ST, A Y % ne;:::"o ___ COMPOKENT DESCRIFTION REMARKS
- CT . L OATE IEESR - DATE . Y
STRUCTLAAL ocsmn LOAD: F;, :,45 » N :.il‘i T D T > NONE Stearns-Roger 1165/
PPE SIZE -1 L@ T R oATE 7 2750 OATE =
PIPE INSULATION: ~ o PROIICT L ke R A ciAS M [4 AN
ANALYSIS 1D. COOE |/ 17 /-5 | [ 1 | [erosEcT No C-21700  JUNE N3 4oy -t [WMARK NS H- VT2 ). |




1144

Foaw ATI.Y

T.05. EL.
|- 514

R

Widx30

¢ TOWER )

LEVEL3® |
LOCATION PLAN

4 LOCATION OF STEEL ATTACHMMENY
# LOCATION OF PIPE ATTACHMENT

AXx=-\7g
A Y= 70'/|s:¢" DA,
- i "n
& 2= 2 e vou, Peo-2
)
i3
12

A\ e (rms L2

10
9
9 59, Lo BracaerTs ¥ A, 8
VENDOR ENG. REV. | REFERENCE ORMWINGS | nev] 7
SEE H-VT-1-33 = -7
s E Ll PA-> (Pal6lt 1474k 38" stakrvene Tvads
D STRCTUWAL] <325 .2, I 15 ] TxsA2" B 8
c ELECTRICAL 41 3" STD, PIPE STALCHIOL, BY Bipf. FAE
2'_ qll B 3 | 4“/4- X 4'./4- X‘/q" C-l S. R.B‘f EL 1 FAB'
‘ A 27 |REAR ERAIEY, Syze/
NOTES: ENGINEERING RECORD S Pl HEC HANMCRL S Ei‘l?ﬁ_{/}E/Aj’/&,\BO?
PIPE TEMPERATURE: L O°F SIGNED AL GECKED bl ; "E:C:Ego COMFONENT DESCRITTION REWARS
ST . 2 . 2k OATE e CATE 5 i . .
STRUCTURAL 4055'363 rxfuo. F- 2K, FY_._A o mris o ATE > NONE Stearns-Roger 116578
e siarion: 4 eeforas SN e Lo ar 5 foe N
: PRONECT . 3. L 10 MWe SOLAR PILOT PLAN GGETT, FORNIA
PIPE MATERIAL: fcxT vy ANnl o 1 DATE | - F oo A iz ¥o REVISIONS o o T DAGGETT. CAtlromit
ANALYSIS 1D. COOE | y-1/7:/ /1 - < PROJECT N# (-21700  JLINE N® 4. yT-|-ICFE JMARK NS H-yT-1-32 ]




GLE

) 'r- l/ 1) .
:T.O.u. ELa “04‘ 5/4’ {—4 :’ ' A I
NELELL Vo »

- 40

LEVEL 3

LOCATION PLAN
"\«; . . . » <4 LOCATION OF STEEL ATTACHMENT
.é';-:-,‘_% . ‘ , : , # LOCATION lor PIPE ATTACHMENT
> ~ BXIST. Wizx26 S CA X -lYe
' CAY: T T
AT g5

foru 473.1

- , Vor.PbO-2
I\Revoe mews 1,2,5¥6, Reye Bocckars ¥ 400 SH[Ta ~
, . . i3
i2
I
\/\E\l\/ A A -ELEVATION LOOKING NORTH [
9
=% 8
VENDOR ENG. REV. | REFERENCE DRAWINGS | REV) 7
] 3 PIPNG Ta-n a6 1 14 X9 X% sraperoast rosass
0 sSTRKCTUMAL) v v | TS| ) 5‘”/(5 x%" ¢.s5 R
c ZLECTRICAL 41 1 J4 v A x4, W LEY PE Pl
8 311 -"v STDRE o), B vy vos
A 211 Jvepe yyrevin, Sezel. R
NOTES. ENGIKZERING RECORD 5 LI B YL AT RN “*“”R5¢E/Aq6§mh
MPE TEMPERATURE: D LO°F © OCSIGRED] 7 2 G G=D 7 . ,; ”E‘:c:f:" : COMPONENT OESCRIFTION REMARKS
YR et oy 7 .
sm\.waqucfncn LOAD; R, 2k, Fgek e ‘/fz% S TE > NONE Stearns-Roger | 165/8
T haoLATion: 4 Fp= .2k, Rpedk Lo I =7 17 Ay =
PIPE RATERIAL: o e Py Al BDF,\ - i{'féj \{ — REVISIONS 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
.- R ANALYSIS 10, COOE | y-\77=/~" - . I 7 | 1 [rrosecy ne ¢-21700 [LNE N4 W) - KT B, [MARK NS H- VT - - 33




9LE

torw 873.1

IA EXA\ST, WiZx 26

'3
Val
ELEVATION LOOKING NORTH
. 4 LOCATION OF STEEL ATTACHMENY
| # LOCATION OF PIPE ATTACHMENT
. A xz -7/[4;
AYe ¥ DN
¢ £-3 q " . *
. b2t Th VoL, PL0-2
14
13
12
' ) 7 [/] : 1
_ éEL. 158-078 10
: 9
- . |8
: VENUOR ENG. REV. | REFERENCE ORAMWGS [ REV] 7
' 3 PPWG Pa-> [%s]6] | | 49X XB" spawrume. Tvens
VIEW A-A -ELEVATION LOOKING EAS D sacro]  93p-3 | OS5 | 1 fat«Stp. PibE sTacn (b BOT £40))
: [N A-A -EL VAT G 1 c ELECTAICAL 4] | laa'xAlant2 5. TR(RY PFEFAR)
: N ) 3|t [57x 57 xlip"¢.5, Th
N Hevise rhrags 12396, Rrme BRnckizS & AD8 _Skyry A 212 I[REpm BR/ACEY, S/ZE/ ;
; . 5 it JUEcesCAl SIWRRIR, Se2e /4 207
: EERING RECOR
NOTES. o B i L 3 TEMREQD COMPONENT DESCRIPTION REMARKS
PPE  TEMPERATURE %OFS 5k Foe.BK SIGNED] 7 7 ogkc;fn A 5 = ot n \‘
STRUCTURAL DESIGN LOAD; Fx™ (oK Fy=. DATE_§ Sy L . earns-Roger
= - P k7% ?ROVEDS . : NONE wepeveterey 8
pPe SiZE 4.0 0gn CRT 3K Furms LOK n:\gf;;rn /17/.,‘4 ”o.m 31\ — ney
PIPE INSULATION: 4~ PROECT | B DA A - v 10 Mwe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
PIPE MATERIAL: poorps Auvg Poz BATE |77 150 AN REVISIONS ‘
ANALYSIS 1D, COOE [\-V7-/-/-5 | "1 T | [PrOJECT Ne C-21700  JUINE N® AU vT- - FF, IMARK NS H- VT |- = e}




LLe

form 8731

T.0.5. EL. 164" <

QTowER
‘ |“‘/_ wWi4x 30
BOoS EL. 15%- . z = Ve
, S
- X ety ExisT t
o el (\Wiesee
0| -
:N.SS‘[‘—" LH
) [~
S (U !
— ¢ -
-,& ¢ Towtw
L -0
LEVEL 3
AT}
4 LOCATION OF STEEL ATTACHMENY
# LOCATION OF PIPE ATTAGHMENT
AX: "7
AY: 74 DN
o Ay :
QT2 e VOL.PoO-2
i4
13
T
i
10
' 9
I\ Revise (TEws 1, 2306, Rean Bencx VAR A7 [ g
o VENDOR ENG. REV. | “REFERENCE DRAWINGS | Rev] 7
S E mPwG Pa-3 Py 161 1| 144X 38" srumrume _Tuims
— , v D sTAUCTURAL] <. u fa) &) A3+SID. b oV L Ak
A -2 1O OOK MG < P A 23 WARDE RS R ITA ST 1S ) O - 2
ELEVATION LOOKING WEST c S Y I P P AT T .
8 3|4 | Sk sTxYyl ool B
A 2o dvars Verover, Sz_zsl e ]
NOTES: ENGINEERING RECORD 5 UL W, < OwiER Sype fe PG 327
MPE TEMPERATURE: <. 71 ST T S S ﬁg _|redrean COMPONENT DESCRIPTIO REMIAKS
STRUCTURAL DESIGN WAD. T : .Gk Yy v . Bk [ e PRV ‘ SCALE. Stearns-Roger
' . - ’ - 7 it S . Coaspsstee
PeC szes G0 on Tk oK "Eifv'ém e N el —— £ 11165/8
1 INSUL N: | o PROJECT R R ) R
PIPE MATERIAL: foyy anzes Voo BATE 17 t i,ff'fﬂ REvISIONS 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D. CODE [\ V-4 I f T T [rnrosecT N C-21700  JUNE N8 .oy oty [MARK NOH- T |- 20




Durimy
wrey

o.P ¢ EL.
[44-0"

A

+
i
H

>

To.S EL. 46-| Vi

B

13-11

. Wibx4o O '
'

/. WlZszb

15-43%" l‘-3‘31’; 1

7\"'1"0 :

2-3 -4

LE\IEL 2
- | - LocaTion pay” & TOwER
TLEVATION LOOKIWG EAST Devrail |
9 —_=_ 4 LOCATION OF STEEL ATTACHMENT
DH PLAN Niew # LOCATION OF PIPE ATTACHMENY
§ #Ex\sw. Wi2x26 A X e
5 " A Y B'DN
% ars 2l
VoL .02
i4 '
13
12 s
T
10
i S LENSTSS 9
Reyisr jTx s 4243 ¢ Rawe 5. ¢} B
VENDOR ENG. REV. | REFERENCE ORawiNGS | REV| 7
€ PPING Pa-% | Paile
: ) STRUCTURAL “xma OS] 1L 14sdla /2 BB PivE_EpR
DeTalL | c jeLecTRicAL 41 =480 Por _STAuCHIoN BN DT A
L J LOOK I\Y0) B 3
ELEVATION ING RTH . 2 |7 |orae terme S e
— TENGNEERNG RECORD 5 1L || MECHp AL kN)TM‘ k;r'{fi#f_ﬂa.z.ml;
PPE TEMPERATURE. G WO°F DESTONE] 7 GEed : ; “':::fgb COMZONENT DESCRI :
c T . %k - =13 7: DATE e . -
STRUCTURAL DESIGN WAD: F, =3k, Fy-,9k, e e rer > NONE Stearns-Roger 116578
- Pﬂ;ﬁ SIZE. T;ON Z\_D ","-,Bp(‘ ~*ru10k DATE AR DATE =
2] PIPE INSULATION: & et | TTR —p— 7 .
o R S FRosecT | ez y f? e T 10 M¥e SOLAR PILOT PLANT DAGGETT, CALIFORNIA
2 TRALYSTS 1D, Co0E | y-vi-/-4-7%1 1 1 PROJECT N# C-21700  fLINE Ko 10 i o7 [MARK N8 M- (T- |- 20,




N
1
= 4 TOWER
D I
— 3
e JExnsT. TR,
R NIV 2 327
- - } SYRY
L 3 ZATE 7SI BT P - N
LEVEL 2

t Towtr

LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENT

ELV—_TM # LOCATION OF PIPE ATTACHMENT
PLAN VIEW NV
AY = 81y
Az
VoL Peo-2
14
. 13
12
. T
10
9
D\ Revst jreap ), 76, Acan_Byentys €nopsk>z | 8
- | VENDOR ENG. REV. | REFERENCE ORAWGS | MEV| 7
3 PG PaA-2 [V lel| [ 1 4°x4°X%8 " srepcruem  rosng
0 stecTwALl S22, | OFS T L [ tAx YR P T Uik,
! (o] CLECTRICAL 41 ) 3" STD. IR STIAMCHION, Vo 1T A
| T B 3]V 157w s¥%Y2 C.S T
ELEVA‘ \(J.\\ LCDK\MG MORTH A 211 JREMAR BRE2UTT Syze 3
e E DA 5 bl oL fdeanpmaneas swepvevy Spe 3L L 2o
; R0
NOTES . . ENGINZERING RECO 4 e REQD COMPONENT DESCRIPTION REMARXS
TEMPERATURE: ' o O F OESIGNED] 7, o - ST ; .
nre vRE ey 9 DiTE I pATE 13 SCALE. Stearns-Roger
STRUCTURAL OESIGN LOAD. F s Bk 1:.9K sl Free 2 NONE nshog 11165/8
mee sze: 4. SO0, Fo 3k T ;L0 DATE T ING DATE i
PIPE INSULATION: 4 PRONCT . oot 4 e 10 MWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
PIPE MATERIAL: « .\ 44 poaaes oo GaTE | T | SR REVISIONS :
' ' ANALYSIS 10. COOE |-z o | 171 1 [PROJECT Ne C-21700  JLINE NoLLiiy— 1o 1 [MARK NS H- T |- 47




Posu 973V

TOS, EL. 14612

BOS. EL

16033
by

7

y'7¢

—|

S EXIST. WBxI8

gy 14 11" |
z 3 -0
N o, ExisT. \
\i. wWaxi®
z‘-s‘%—“:‘!—‘ -
L — §Tou>m
~\§ gl '
o S QTOUJCR]-
L -4-0
LEVEL 2
LOCATION PLAN

X 4 LOCATION OF STEEL ATTACHMENT
¥ # LOCATION OF PIPE ATTACHMENT
— CAXE -V
Y s - VR
4 EL,_142-5% A Y= (o‘/-B LAl
= .‘a/ "
| Az= 378 VoL. Peo-2
14
13
-\- 2
ELEVATION LOOKING EAS i
10
9
: 8
VENDOR ENG. REV. § REFERENCE ORAwWWGS [ nev] 7
€ mPmG Pa.2 Imy]se
D STRCTURAL| S22.73, nis
c cLecTmOAL 411 |3 STo. PivE Swhvieaun) B g ey,
B 3 {474y /xR VN Py FAk,
N Revise _rmoms 192, LEntiros & Reme Sancxer grrmew | A 2 [ | RitLr VP iy, S/ZF
NOTES! ENGINEERING RECORD 5 Ul y rveveyycn, v Ty | SiBE M Ve 307
PPE TEMPERATURE: O 00 °F 5 k OESIGNEDY 7, = GZCrED T ; IYE;:LE:!D COMPONENT DE SCRIPTION REMARKS
. . ¥=,25K DATE i [t OAYE A . "
STRUCTURAL DESIGN LOAD: F 298 & T S TR > NONE Stearns-Roger 165/
:‘I':fé i:zﬁimou 43"")' Y= 35K OATE 77 DATE AN
5 : g FROIICT N ‘rh ¢ ‘\( A X
PIPE MATERIAL: A crpy g wue Pz e S rf TF — REVISIONS 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
T ANALYSIS 1D. COOE [r-yr-/-4i - | 1 1] |Prosgct no C-21700 JumE No .y -1 JMARK NS H- VT L - 3R




i8¢t

EXIST. Wib x40
T.05. EL. 146- 115" ,;

.05, EL,
472"
|74

o

o

o]

MK

TR gpwer | )
LEVEL 2
LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENY
4% LOCATION OF PIPE ATTACHMENT

A ) € { I/'é{-“
AYes ©/a'td
A Z= 3%

foew 97).¢

_ yot.P6oO-2
4
13
ELEVATION LOOKING NORTH i
i
10
9
8
VENDOR ENG. REV. | REFEREMCE DRAWINGS [ mEv] 7
E PPING PA-3 Pil 6
D STMCTURAL] <07 .73 o118
[ JELECTRICAL 41 | 2N A:,TD,'P|PE ST Y YV g VAR,
N RevVise 175ms 192, WELD SY#BLS, LENGTHS 4 ﬁ ; \ 4‘/‘45;4—/4 x4 ‘{’.\M\‘?F Fry,
yvp » 7 2 |REAR BR;OVET, S/2e 4 —
NOTES: ENGINEERING RECORD ) L1V IMeEcpevitep caynt vy Supr M Fig 307
PPE TEWPERATURE: T(O7F CESIGNED TR Gt D 4 N Rw.b COUPORENT DESCAPTION S
STRUCTURAL D(SIGN LOAD: F\,: .255\, Ve ek n::g:m ‘:/'l,,/‘,’. m‘,’:}f,g, : suco::-: Sleag‘l_l_.s.:.l,l;.ogel' h1165/8
PPE SIZE. .00 OB il 25 K DATE AP DATE =
r;xlzfé :&igx‘.‘rm(:m: 4" ﬂ&’? ; LR ,EP ,ej{ asv.snduish 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
[‘"ﬁ" boALsS VT ANALYS'S 10, CODE Py -] ] $] I ] JPROJECT wo C-21700  JUNE N <b ity MARK NO M« ooy v g




[EITI A A |

W x40

B80S _EL. /45[17!9”,

ORI

ELEVATION \LOOKING NORTH

2'8%" 140"

Q"

20" 3

%.

Iy

|

|~ ZLeves 2z

LOCATION PLAN

<4 LOCATION OF STEEL ATTACHMENT
% LOCATION OF PIPC ATTACHMENY

A 2z 4 Yo
AY: 4%"Dn

- g e

Voi ./ %0-2

- 'é‘ TOWER.

)
3
2
1
10
| 9
8
VENUOR ENG. REV. | REFEREMCE ORAWINGS | REV| 7
E PPWG F9-3 Frle
0 sTreea] S 32-3_ | o |5 .
c ZLecTAICAL Al 1 | 3% prE S[gﬂculmf’e Fagy
A ‘ B 3/ 144X 45K 14 CS I BY FIPE FAS:
INRPVISE trems 1, 2¥5 teaems & Rean Brakel Arrack. A . 2| 2 |REAR BRACKET S/EE Vo
NOTES. [T ENGINEERING RECORD S \ | \Mecuanrcal SwoBBER L SIZE Yz £ 207
MPE TEMPERATURE: 9@0’;_3" 23Kk Foo23K SIGNED] 72 A7 GCGED 7T _g. ”sc:fzcb COMPONENT DESCRIPTION s
. =, = ) AT -/5 8> TE Y IVAve .
smucwa.u OCSIIFN w'[—:;,l5l< )FZ yy “:[;9 4[’;’,%8 “.'_?:9“.:‘ L 2 NONE Staa.l.’.‘.‘..s.:.!-‘..oger 11165/8
rre s2E 45700 ) TeTAL oare 42950 saTE N AR
::;EE :’1\51%1‘:}:.0"/,47// 1535 P22 [FroceT [ FIR ,%) ))f:\‘{‘;ﬁ TS 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 10, COOE | X - V7~ /-4 & PROJEGT N# C-21700  JUNE Moy 7=/ -/(cci  |WMARK NS H-y/T-/ - 4O




Pese AN

W16X4-0
BOS £L.]45%7%"
|5
N ‘/4. .
) '
2 > 7 X 3 t
x
o
2
. -
e ] ]
0 - : %' ©
¢ 0 D~ | o ToHeR
Dymmy ¢ I LEVEL 2 T 1‘
wpo
LOCATION PLAN
" A 4 LOCATION OF STEEL ATTACHMENY
® l<: ) R u?cmous OF PIPE ATTACHMENT
/, . . ’
'L/ﬁfl_/_4_‘2_5?%' ) DX -5
(X, AZ 4%
6@ AY= 478"0N  ypy pp0-2
380 i 4
13
ELEVATION \OOKING SOUTH 12
i
10
3
8
VENDOR ENG. REV. | REFERENCE DRAWINGS | REV] 7
3 nPNG £,o-3 216
D strmtea} §32-3 1O 5| | _ |
c ZLECTAICAL ‘ 41 / | 3sm. E/FE S‘rgef//wﬁrﬁﬁfa&
8 3| 4 Haxtgr e ¢S B BY PirE .
,./!Xﬂf.wst 17EMS |, 2#E L EAGINS v REAR BRACKET ArTHCnAEATS A 2|2 |Rea (45'; hEr SIZE ./254‘5
S ENGIHEERING RECORD 5 ) | | Mechawicar SwuBBFR, SIZE K Fd. 307
PPE TEMPERATURE: D60% 05 K Fie 3K TR f"Z GCGID e __g ”US:;:::-D COMPONENT DESCRIPTION TREMARXS
Fy=,C OATE -f (- BB OsTE AT : K.
ST e, N ey ’ 5k [REviewsl T 7. 1PPROVE] 2 NONE Steag"x.lnsw!}.oger 1165/8
rre SI2E /. 5 D ) At CavE 7T L 0avE N =
PIPE INSULATION: 4" AP NJ I L2 ]
D ATERIAL 23741 4335 P22 [ moser ]/ L id \112 i o e viaiONS 10 Mie SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSTS 1D, COOE x-vrs PROVECT No C-21700  JUNE N2 V72 (- KE A [MARK NS H-VT -/ - -/




Toen 873.9

GP
2
~n
x
N
r

G

%
94

EL. 145- /%"

o
v >,

7P
b

wp EL./37"-9"

4 LOCATION OF STEEL ATTACHMENY
# LOCATION OF PIPE ATTACHMENT

A £ —3/11,"

. . 174
ELEVATION \LOOKIMNG WEST A $ 278 ,
= v PON
L] 2_1
‘-2 ]
12
n
0
9.
Ly
VENDUR ENG, REY. REFEREMCE Dﬁﬂﬂfis REV 7 _
E reve [ 9. Pals| 7 1 47°x 5‘9/3 STAXT wnt _TLE| <
0 STRUCTMAL 45%’2‘?5—@ 5{/ 5’>(5“3_ (Y ﬁ&_—
¢ CLEcTRICAL 414 3_’,5_7;0 e Sowcwon B Bre Fas
- EAWE 7T AN, 4 B)’F/’ﬁ AL
NAevise 1rgms 1,2,500, Rrag Badcstrs. a0p Sty A 2 Z.,gauéﬁw_,.sxzc [
NOTES ENGIKEERING RECORD | 5 r' jdo ﬂw&{;@%&ﬂ*n&zg Y __fl'_/.gt_jg%
PPE TEMPERATURE. 90 F e 7k KT SIGNLD % = LoD 7:9/ _g 'E;::E_ C:‘ onte “;0'“ 10N Leoala’
STRUCTURAL DESIGN LOAD: £ =, 3K, By =, owe | Z- 7 20 DLTE BV LE: tearns-Roger
ree size L/ 5 0.0 Fi« 3K, Froa,= 8K peyewd *V‘l":i . APEHOYE: 2 S NONE o 1165/8
PiPE INSULATION: et | LK T, =L, 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
PIPE MATERLAL: /}ﬁfM A335 pZ22 et L%n f-_‘g,) REVISIONS ¢ - L
ANALYSIS 1D, COOE [ X V7-/-4-A PROJECT W8 C-21700  JUNE N8 G 77 —7- K255 [marx N H- VT -] 2.



Foom 37).4

WIZx20 | T0S EL 146-11%"

29% slor

EL 450”2 -3
78 ' .
% 7P X ' _
\ : §;‘
A
@ 3
i
o 01') i ~1
! ™ I '
L) .
» /] N l
o "N | ToWER
Dymny o ) - - "‘f‘ «
Wrwo 3 0 LEVEL 2 i
. \' voy"‘ AT}
LOCATION PLAN
AR f
9 9 4 LOCATION OF STEEL ATTACHMENT
> 28 ,(?\\)t # LOCATION OF PIPE ATTACHMENT
3/,
w2 £0 137%9" IO DX ="
Az 2%
Y=3"DN
4 ‘ - Voi.Pbo-2
DIOR L3
3
ELEVATION \DOKING WEST 12
. n
0
9
8]
VLHIOR ENG. REV. | REFEREMCE ORAWWGS [ REV] 7
E e | P9-3 Fe | 6| 114X Xx38" sraverypne Tr8:ls
0 sicnew| $32-3 |0 S| 7 |sx5k A cS. 2
<. {LECTRICAL A | J |3 Pre Sauchon Br Bre s,
B 3 Wekdsx e e s, BB B FIPE FAB.
| N\ RviseD 176nes L2 596 Lengrrs Rear Bidcke? ¢ Aop e | A 2| 2 1Kear Bracker Sz ! |
NOTES ENGIEERING RECORD 5 V|| _\MECKANICAL SWeBBER S12E | Fi- FQT7
PE  TOMPERATURE: 9é00,,¢_' T Foea AT ﬂ,{ﬁ/ YR ~pr- . g .u:cg::go COMPONENT DESCRIPTION NEMARKS
S s Fxs02 Y= one (| A-7e-2 DATE P : Y
ST, O SO A 3K Frorac =, Bk [FEviewd] — o PerovEs 2 NONE Stearns:Roger 1165/
PPt SIZE-7 .5 ilf < “e caTe Loy CATE YINDE=
PIPE INSULATION: <& ° < Y RAEPAA i ;
PIPE KATEKIAL: 457 AP35 F22 PAOIZCT / T }f gi(‘ - EVISONS 10 KWe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ARALYSIS 10. COOE | Y- b7/ A = PROJECT N8 C-21700  JUNE No L7V7- /- KER [MaRx N H-VT-/- 7 2




Fare §73.0

703 EL. 128'3%

_gEL )31'9"

~

L EL, /30"9"
k4 .

SEc reons A-A

ToWER

£

4 LOCATION OF STEEL ATTACHMENT
# LOCATION OF PIPE ATTACHMENT

A X:=Y"
A z’ "‘

A Y= Yo' DN

=
- WBX 15 = Wt Pbo—;
| ELEVATION LOOKING NORTH >
' T
10
9
e .
VENDOR ENG. REV. | ReFerence oraws | nevl 7 | | | (Wil xsms ,v776 Aras5A sTo. FE/60:9
3 nPNG P9-3 JFzlel| | | wexi3, 2~ 7% 4L6.
"] smcroaL] S3Z2-2 1 1 |5 2 4?4:_)(1_3/4”,(@"(',5', 2
[ CLECTRICAL 4 1/ [3'maHre Srancuron By Fire FAS,
: B 3|7 |45 94 %%'C5 R BY PIPE FAS,
NRevise 1vens 12,576, Loakrws o Rean Bancher Arzaewmears| A 2| 2 |f=Ar Bracker , S/zE |
[ wores: ENGINEERING RECORD 5 T "’/ff”ff’//o': 5“/.;’;5-‘—‘5:;‘ szel fue
PPE TEMPERATURE: 9 (O F ‘ SIGNED :{74% _ GCCGD NSRS ; : E:::fz. oMo s,
. = - DATE -2 AL DATE ? . .
STRUGTUAL DESIGN LOAD: Fyx . 94, Fy=.3x  LDNE J o2 T 2 NONE Stearns-Roger me
rog SiZE. 4,5 g,lD._ C Fz YA Fromme:.7K ONTE e — DATE N
PIPE INSULATION: 4’ TN re——rpc 7o)
PIPE MATERIN: A7 4! A335 P22 FagsEey ] - { ‘)Eigr ~ T 10 Mie SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D. COOE 171 /- /-0 * 7 i~ 1i= A4 PROJECT N8 C-21700  fLWNE No L7U7~ /- KE53 JuARK NS H- Y 7= |- 44

‘o



fooe 8731

i

A
2% 4

Wy

T<.

" £ 13/4"
L4 ;

:_4 é EL.130-9°
3

Towee

S T

\4‘

2 TT Exisrs)!
M

N -

4 LOCATION OF STEEL ATTACHMENT

# LOCATION OF PIPE ATTACHMENT

- énwek_

5567/04//”4 A X s |/ "
A Z l”
- 9 "
DYz DN voL.Po0-2
14
13
- 12
ELEVATION LOOKING EAST o
9
. 8 .
VENDOR ENG. REV. | REFERENCE ORAWINGS | REv}] 7 | | wBx/s 1" L6 prasr sro Kriupr
E pewe | P9-3 Pal6l | | wixi3 2 -2 Ve L6,
0 sTRcTURAL| € 32- 2 15| 2lasa'xeua% ¢S /2
c CLECTAICAL 411 | srmtine Sancnnon Br Bre Fag
) 3| lsuntaxCS./2 BY FPrFa8,

I\ Revise 176415 1,2.5%6, LEnwrns ¥ ReAr Bracasr Arrack. A 2 | 2 |AEar Bracker  SizE ) e
KOTES: ENGINEERING RECOHD 5 \ | | Wlesanicas wesser, s12E] FHi306
PIPE  TEMPERATURE . 9(00 I OESIGRED] 472 /7 PR ; .vz; :tgo COMPONENT DESCRIPTION REMARXS
STRUCTURAL DESIGN LOAD: F= 0.4k | F.= 0.3k pare jofogBon DAL - : Stearns-Roger

REVIENTD Y, LPPROVY NONE cenerene
;}::[ gfsﬁuﬁxoﬁ QID Fa- 79 an—,,‘-nx DL';E e ‘5,};[“” 2' - 11165/8
o PROvECT [ 7 RS L28
FirE MATERIAL: 74 ,T/' 4335 02 0.0 L - .—‘i — REVISIONS 10 Hbfe SOLAR PILOT PLMT DAGGETT, CAUFOR!:IA
ARALYSS 10, COOE ] ! e 2 A 5 PROJEGT No C-21700  JunNE NofL'v7rs/-j7ih [MARK NS H-VI-/-45




Savw 8730

/l_!h

I/-’//ﬁ"g‘éﬁ
! mﬁ “a
Sl |
(" 4
IR
:ml [ Z“| K '
R - Y | -_w-
LEVEL 1 '
LOCATION PLAN

4 LOCATION OF STEEL ATTACHMENTY
# LOCATION OF PIPE ATTACHMENT

. ‘. ' "
S EL . 128-3%0 D X=X
L \ Azl
WwiBx7e 3" Ys LatDN
EXIST ARLE VW2
o o voL P60-2
ELEVATION LOOKING EAST !;
]
2
"
10
9
8 |
VENDOR ENG. REV. | REFERENCE DRawwGS [ mev] 7
(3 PPING ro-3 Pels]
0 stmcTumaL] $32-2 [ 15 .
¢ ELECTAICAL 81 7 | 27%5 Bre Srancwon By Pre Fas
: 8 3| /1 _|5" x5 x72°C.5.R By Pre Fag
NFriior /rams 1,295 Levemns ¢ Rean Bancwe? Arracx. [ A 2| 2 |Rear Bracker , Size [
HOTES: EMIHFERING RECCAD S sewi %’f/r%A//’MZ.S’A/z/.Sf:mRS/z&/ £ 307 |
PPE TEMPERATURE: PG00 F OE SiGNEO] A/ AT - RN g ng:: :f;do GOMPONENT DESCRIPTION REMASXS
TRUCTURAL wao; F,2vox F=c. 9 | OVE Y L2 (- BATE : .
5 . D"sm"" ) F,- ’ Y .7 i LET05) T APPROVESS 2 NONE St.a!-l’--‘.nx-i ge' 11165/8
PPL SIZE /0./§90- Fzz oK  Fru /35 pore NPT OATE ti\vE
PIPE INSULATION: . \ i TP B
PIPE WATERIAL: 5 3747 4335 P22 R e o ivmons 10 Mie SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 10. €00€ [ /7= /- -y /-5 [PROJEGT Ne C-21700  JLNE mjf”w'-/l—@‘[m NOH-VT7-//-3




41
N s s
Z - -
1 .
il jﬁ
|

3“

g____ A (@ LEL 120°9" w 7‘2”33%"*2*‘*‘?1‘2

© TowWeErR,
LEVEL 1 1
LOCATION PLAN

708 EL. /28—'3’4@' <4 LOCATION OF STEEL ATTACMMENY

# LOCATION OF PIPE ATTACHMENT

Cone §73.9

| A Xz -p"
.. : : A Z: ’/4"
ELEVATION LOOKING NORTH ‘ AX=Yg"PN ) pro-z
14
13
12
"
[0
9
8
VENDOR ENG. REV. | REFERENCE ORAWNGS | REV| 7
E mws | P9-3 P36
0 smcruma] § 37-2 l]s
c ELECTRICAL A | /7 14 x5 /522 SiineHION By [ 25 F 8.
8 3|7 15X 5 XVZ (S B _ByAPE Fag.
NRevisE 17en1s 1,295 LEwgYHSE REAR Bracwer Arracws. | & 21 2 | Krar BrRACKET, Sizx /
NOTES: ENG!EERING RECOSD 5 V| | WMECHANICAL SMYBEER S/ZEI _F& 307
PE AATURE: D0 O°F ST MR STaT - ; nes: :f:oo COMPONENT DESCRIPTION REMARKS
TURAL ¥ F 0.6 %, Bt =0AK og fL-Z2F- ¢ - DATL G R i
:Zwszc /g 5 ‘2‘2, Fromz 11K [ O Sera —12] NONE Stoarns:Roger 11165/8
;1;;:{ mstl%}{ort 7”/w 4525 F22 FRoecT T 11 \Afl’x“_t‘ /;}Vﬁ'."o:’;x 10 MAe SOLAR PILOT PLANT DAGGETT, CALIFORNIA
AHALYSIS 10. GOOE [ V- 377~ o e A2 PROJECT N# C-21700  JUNE No/2"v = /). F=4 [MaR weH-VIZ//- 2




foew #7Y-0

EXiST. *Towm e
wi2x2e T &
TR ) -
o Z —— €
WP 4 EL. ‘ EX\ST, z
- 149'- 44" * Wizx2e 0
2‘-3" T | | v
_%TQDER 1N . /
“'G‘—-‘ "] ¥4
- "
t wl4-25 bl o 348
- . ™
’ [
1% LOCATION PLAN
0 T.OS EL. ‘%.'“ﬁ 4 LOCATION OF STEEL ATTACHMENT
§ : # LOCATION OF PIPE ATTACHMENT
A X Ve
A Yz 63l
AZE=2" -
20 qn VoL .Pbo-2
14
? k]
. . 2
y * T
ELEVATION LOOKING WEST I
9
8
VENDOR ENG. REV. | REFERENCE ORmwwGS [mEV| 7
3 PPING v3-3 1 16
0 stmcrmaL]l  <292-2 [ 01| | 12 Fre , <ravciunyy (BN Fap)
¢ ELEcTRICAL A1 1Eh A YAt .S RIBY FARD
, ) 3
N Revise 1ems 1,293 LEVGTHS % REAR BrackEr Arracurrea’rs) A 212 |HEMR BRACKET S/Ze |
NOTES: ENGINEERING RECORD S [ 1] 1 _JMECHAINCAL msu\.n:\: Fs:_,S/zH :6407
MPE TEMPERATURE® C‘(oO"F SIGNED] ) GCCAED "g '".sc::? COMPONE OLSCRIPTION EMARKS
TURAL LOAD: F = 0.k - ; DATE e DATE A . .
STRUC DAESDGN - Fy 'FO'] bl F‘(' 0-3% REVIEWED] . 2 ... ZPPHOVED 2 NONE Sleax_.:_l.s.!.i. ger 11165/8
mPE SIZE. °~NJ 0.0. 1orat 0. BK CATE OATE s
PIPE INSULATION: 3/p" PROMCY | H 1Y D% ¢ 2L 10 Mve SOLAR PILOT PLANT DAGGETT, CALIFORNIA
PIPE MATERIAL: A o5Ty4 AB3S P22 oare [T A2 REVISION o
ANALYSIS 10, COOE [¥-Vi=/ ¢ | 17T T T TJerosecy me €-21200 JumE Ne 7'/t IMARK NSH-VT-12-20




teww 873.8

. &QTO\UE.R
* SER o |2
y H-VT-12-20 Lt 1
4-24 [ 67| 34
- - Ind
EXisT.
- ! Wizx26
LEVEL 2 :
LOCATION PLAN
, 4 LOCATION OF STEEL ATTACHMMENT
§ ! * v F PIPE AT
- T.05. EL. 146- 111 A‘;“ e TacHMLAT
- &
‘~ 3, u
. AY = 6B ™y
DZE= 2“
) VoL, Pp0-2
14
13
’ . 12
ELEVATION LOOKING NORTH u
10
9
8
VENDOR ENG. REV. § REFERENCE DRawNGS [ REv] 7
€ PPING P4- 3 6
0 STRUCTURAL $22-3 1 D15
g CLECTRICAL 4] 1 _[2"%8 Pipe smu;;:\nou, BY PIPE HAR,
3]V [ B3 x4 LS. BY_PIPE F.
/l\ﬁ’.cmz 172ms 192, LEv&THS ¥ Rearn Burpexe 7 AT Acyrmpp s A 2] 2 JRUAY PRACWET., S/2£ W4
NOTES. em.'.semnc RECORD 5 Ll JRECHMDICAL SV VYR, Si2E M Fls 307
PPE TEMPERATURE: QGO°F SIGNED . RYINT)) LI L} ITEA RECD COMPOKENT DESCRIPTION REMARXS
F =6, 20,24 [__osrE F- - DATE T 3 SCALE.
STRUCTURAL o:ssfn wao: Fy=0. 1K Fr0. 24K L 00E S > NONE Stearns-Roger
PPE SIZE. A 0.0, F‘rmk\. 025 v osTe e DATE AT 11165/8
FPIPE lNSULATlO“ 2 / PROXCT L4 » [ ) .
PIPE MATERIAL , " [ oo CoA PR %“ g:\g - P 10 W SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 10, COOE 1\ Vil L T 1 T T [prostct ne c-21700  JUNE No o - 7-12. 1 1 [MARK NS H-VT-12 -2

‘s



in

[L 146-|13
l._A..»

ELEVATION LOOKING NORTH

ATOWER %'
A

e

4
»

[}
ExisT.
W \bx40§

| Leverz
 LOCATION PLAN

- -_._O .

tgew 473.1

" ) 4 LOCATION OF STEEL ATTACHMMENT
N # LOCATION OF PIPE ATTACHMENT
AX: Ve
AY: YVoruP
A Z= A
Vo‘: %’2
14
3
12
"
: 10
A Feviss 17EAys /,2"3, LENErys ¢ A5 9
. Brocker ayrac#meary 8
3 VENDOR ENG. REV. | REFERENCE ORAWINGS | REv] 7
] 3 -3 ]I |6
£y st 0 5223 1) 151\ SEINC N (B) Fae
el A0 c 4 5"x3“><'/4 c_s w (BX PIPE Fp)
V! T1OM L N ST 8 2
CW A-A -ELEVATI COKING EA: ° Yot s
NOTES: _ ENGNEERING RECORD s N T (R T S Rr;f/Zf/z £ 207
ek RATURE: STy _; nc:: :f;m cosurouem o:;cm 1ON REMARXS
Fe 04K, Fi= 043K ’ DATE : tearns-Roger
smucwloc?@ LOAD; F{ PPROVEN] 12 NONE L MY (4 11165/8
PPE SIZE: s N, F = 0.4%, / - DATE NI
PIPE INSULATION: 5' " = 52
B MATERIAL: D EviSonS 10 Mide SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 10, GO0 [x Visl-Aeos ] PROJECT Nt C-21700 .y v [MARK N8 H- yT-12-2




Foon 873.1

w.P ¢ EL

T.0.8. ELJ
1-1'(0'”7_ ‘J[

r"

3‘_ ,_\‘]/ "

.

A ELEVATION LOOKING MORTH

148-13%"

=96

aee 4-4b
TOWER | HvT22
-G B4
' ™y Y 19"
st (
- wupx4o __O
[ everal
w

<4 LOCATION OF STEEL ATTACHMENY
§ # LOCATION OF PIPE ATTACHMENT
A )(: q/\(o"
A Y=o otue
A 2= %
Voi. Pbo-2
14
i3
. 12
T
_ 10
A Revisg 17€rs 1,243 L EvGINS Rean 9
Buseser Aracrvears 8
VENDOR ENG. REV. | REFERENCE ORAWINGS | REV] 7
£ PPING Pa-3 K
o strcumALl  S25-3 [0 [51 1 |3« 3% Ya" 1t (ev BEE R
. c ELECTAICAL Al Z' XS PieE sTaaCaion) (B L)
VIEW A-A - ELEVATION LOOKING EAST |8 3 ]
A 2| 2 |RELR BRfOXET, Sy2f K
NOTES' ENGINEERING RECORD 3 b1\ IMECE e AL SV CR Sipe % Mis 07
PPE TEMPERATURE qlDOOF SIGNED] 77 2T GCCED rd 4 iTEM ﬁEdD COMPONENT DESCRIPTION REMARXS
TRUCTURAL LORD: - R . OYE /26 L DATE T 3 SCALE. .
s T ] »DESIGN Fyrd v F‘("O'B\\‘n(v::wm T 1P ROVETH 2 NONE s..a.‘:.l.‘..’...xs.oge' 11165/8
PiPE INSULATION: = A" F Foot F’”’“—"("k oare Sl 2
P LA FRONCT | . MIFTARES - L 10 Mde SOLAR PILOT P GGETT, RN
PIPE MATERIALY |/ covr\q Ao. = Tomos T8 R R REVISIONS O Mre SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 10, COOE [v-vi-]-/- =) | T 7] 1 | [rrosEcT Ne €-21700 Lut Ne 2V T - [MARK NS H-VT- [2-2.D




foou 8731

/H

5{/111
Tt 7.c.
2789 wor)
[Z7 %“Mor)ri, 7 Wioxt7
O @ If _105.£2 /370"

ELEVATION. LOOKING WES T

ox17

‘Q -x'é.s?
~ ¢ []
N

WoX/7

EX)s7

LOCATION PLAN

<4 LOCATION OF STEEL ATTACHMENY
# LOCATION OF PIPE ATTACHMENT

A x‘,‘-lu
A z’ _27/6”

| DY=90N -y, pro-z
]
3
4
1
10
9
]
VENDOR ENG. REV. | REFERENCE DRaWWNGS | Rev} 7
E : [ ro-3 e
0 sructumaL| &' 334 RER ]
c ELECTAICAL 4 | /| 2%s FreSmancian By Fr= Fas
. 8 31 / |8 3% Y"CS. 'R BY FIPE FAB
/\ Reves 17ERes IV Z  LENSTHS, DX 20T @ Rema Bavcher Arracw. | A 2 | 2 |RFear Brycher Sr2e 22
NOTES: ENGINEERING RECGRD 5 W /t/fcmmaap SWBBER ’f'/z.f Jajnat.soz
PIPE TEMPERATURE: 9,0 °F SIGNED] A7ZAT QCCHED ; '"‘:c:fg" CONPONENT DESCAIFTION i
. - B DATE g .25 % DATE s - . -
STRUCTURAL OESKGN LOADL £y = 3K, Fpiussk po it - daldes o > WONE Stearns-Roger 116578
PPE SIZE: 2. 30/9312[//'- Froras: 35K " OATE e e -
PIPE INSULATION: - IR T T2
PIPE MTERIAL: 45741 A335 P22 rrovect LEDl A \'5_;(70 T 10 Mve SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 10. COOE [ \-V7-/ / O o PROJEGT N# C-21700  JUINE N0 210" yr 12 XEF|MARK MO H- YT/ 2. T4




Pasre 873.9

WIOXIA

"0"

. 2
@ B0S. EL. 13677 4 LOCATION OF STEEL ATTACHMENT
* # LOCATION OF PIPE ATTACHMENY
DXy
A 2:-2%"
= LYA
DY BN o, P60-2
L]
_ 4 EL, 134-0" 3
. 2
[
10
9
8
VENDOR ENG. REV. | REFERENCE DRAWWGS | REV] 7
3 MPING Po.3 |FA e »__'.
) stacTumaL] $33.4 5
c jececTaicaL & | /1 1273 Fre Srancwon By Fire Fi8
8 3] ) 123"%3"x%4"Cs. 2 BY Fre fx8
N Revise troags L2944 Lewsrys & Rra wcagr Arracwa LA S 2] 2 | fear 5/?46':4,'5T_ SizE X2
NOTES. ENGINEERING RECOSD 5 V| 1 Hecnanscic Suopser s 1262 rrel 30z
PMPE TEMPERATURE: 9@0’,:: sk Fpe 5k ) ”2@ SEGID ; th.:c:fgo COMPONENT DESCRIFTION REMARKS
TUAA wap: Fx=2%, e oWt | & -2 5o DATE > : T ‘
STRUC -~ 05?!5"[ 'FL=‘25k A <.(pk [KEviEWD A APPROVED 2 NONE Stea’:xnu-‘--ox-}- ger h1165/8
meE S2E 2.607/57 00, TBTAL DATE = GATE NP
PIPE INSULATION: 3 /7 4 ProkCT | - LT s 10 Mve SOLAR PILOT PLANT DAGG FORNIA
T WAL 2l 1335 pos o - AV A e e ILOT PLANT DAGGETT, CALIFORNIA
ANALYS:IS 10, COOE | v~ -/ / PROJECT N® C-21700  JUWNE N8 2077070 it o [MARK NOH- VT /2. 2 5




Tave 873-1

WIOx22
C

T08. EL. 120-0"

W \

-

“EL.

119178"

/1/’

2
”n

PS-10

[ YR - -
A .
X N ' '
S
.
o
* ]
- | resn
Oummy
CELD ‘o n ATH
LOCATION PLAN
g EL /18-2% _
§ <4 LOCATION OF STEEL ATTACHMENT
# LOCATION OF PIPE ATTACHMENT
A X:-37%"
; . 11,
ELEVATION LOOKING EAST . A 2%
D Y=z)Y," DN
7o PLO-2
14
13
’_|2+
ik
(10
3
8 ]
VENIOR [NG. REV. | REFEREMCE DRAWINGS [REV| 7
E ree | P9-10 [P |6 -
0. stactoa} §33. / s ] . »
[ C ZLECTRICAL i ' 4l /]2 ’;(5_9,:5 Sr‘%ﬂw By Prre a8,
Rear Bryensr ATYAcH~EATS a8 3| ) |323"'x 4CS. /R By PIPE FAB. :
I\ Revise 1rems 1,265 Lewcrs, Srecs Arraen Loc,  S.D. Los A 2 | 2 |Aear Bracker. Size / '
NOTES ENGINEERING RECORD &2 V] 1 JMECHANICAL SpiBE<R, Srae [ Fhy. 306
POE TDMPERATURE: 9@00}, . T 77 ‘ YV TZTY ,f/r?-",,:. _g 1TEM REO-D GCOMPONENT DESCRIPTION REMARXS
STRUGTURAL DESIGN WOAD: “x =+ 35K, Fa= .4k | oue 1225 &5 DiTE_| Slenn SCALE. Stearns-Roger :
Pt Si2€ 2.875 .. Fy> JoK Frora: 56K ,!-_VD':?:D kT u;;(;):a. 2 NONE St Bl h1165/8
. v ’ . . ‘4‘ .‘"\ A
PIPE INSULATION: 3 V2 PROSICT | A0 A AN AL 77 M ; g
PIPE MATERIAL: 4 1747 4335 P22 A NI At Ay REVISIONS 10 ¥de SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D, COOE [ 1/i7/ = C PROJECT No C-21700  JUNE N8 20 ")/7- /- £/ 5 {MARK N M- VT-/2-2




Fare 3%).Y

® ) . e -y o= s
N \ WIoXg2  Tos Et.120l0"
\;“n‘{ X" TEC.19-1%" | (
! ’ / '/ 8 0 Y ] . " o
I I/ v - - —-@
4N Z ]
% 3 .
@ X o '
¢ ‘;l
2
s ”
S -
& (D / R
% 1T
);;D /%,‘ -3 ] N [}
2<% - o 23
~ \,3. Si “}’ .
6.\ >~ P . Y'd . - - ey
7& (‘6 (K 4 O Durmy
e LA e an
‘ ' LOCATION PLAN
_ R L EL /I8 2L
8 V¥ * 4 LOCATION OF STEEL ATTAGNMENY
~ & # LOCATION OF PIPE ATTACHMENT
eJele DX -3%
. Hy w
ELEVATION LOOKING WEST A Z -1 /e
= 1 W, "DN
A Y | /llo Poo-2
"
3
12
"
10
9. .
e
VLNUUR ENG. REV. | REFERENCE DRAWINGS [ Rev] 7 | ]
E res [ P9-10 [Pe 6| ——
0. sixenoa $33-/ 1_15] e e
[ WECTRICAL] A | "/ | 2% Pre Srancwion Br Res Fas.
Kehn Banacnsy Arracwmwesrs 3] 3.7 |3¢3"% WCs.R Bt Aeg FA8. |
N Rrrise _irems L2435, LraaIis STece ArTacs. D 2oap|l A 2| 2 |Rear Bracker, Siwe [ _. .__
NOTES 3 4 ENGINEERING RECORD k3 V|1 MECHANICAL SKUBBER , Sipe M2, Fi6 | 306
PPE TENPLAMTURE. 9@05’ oK Fy=. 26k [PRASNDLACA GLCED T g _Q%C:Egb COMPGNENT DESCRIPTION IREMARYS
STRUCTURAL DESIGN LOAD /x= D707 Y™ €27 ) L OUE B2 5 DeTE Lt Stearns-Roger
rot sz 2.5 7,5/,/ 0‘0‘/1—.).«, Fro1a,"-80 ggg_;:n &7/ v;,:;g(»;_. 2 NONE rns:aog h1165/8
PIPE INSULATION: 727 . 0 TYd WA R AR NAT7:
PIPE WATLRIAL: ot AS5E FEZ P L f[ > 1d RS j« " v ions 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
ANALYSIS 1D COOE | V| /-/ -/ - T PROJECY N¥ (-21700  [UINE W02 V7= 12-A5 & JMARR NS H-Y 71 2-27"




(T 2 B

WIOX2Zy 798 £L, /200" . 6
. 573,16 433" X ps#i

s 1194178" Z ‘ - . -,-LO
s-," , . ‘
¥ -

X

S #

'.:"‘ : P
S B

ATI
Doy . . o 4 LOCATION OF STEEL AYTACHMENT
wrezo | &% 2 ' : # LOCATION OF PIPE ATTACHMENT
' : N ; B 15,
WP EL 118114 X - : : A X172
N . . A z- 27/8 "
NN= Y, ov
1 VoL. pan.d
19
» 3
ELEVATION \OOKING WEST 2
"
of
9 ]
8l
VIHDOR E8G, RE V_:“ ner[n;mc DRAWINGS Rev] 7 |
E e T P10 Fj_ 6] |
0D ST TAIAL \5’341 _ _/_ ] . ~ .
9. CLECTRICAL N ? "/w Zlgﬁi" J/ry/ /J}// //H R
; ' 30 I I S S - A -0 p 2 < ’},. RV it F '"’ SR
A REvisE 172715 /92, LEnGTHS, LOcarion’ Kean BAacerr Arzacn| A 21 2 |KeAr Bra f’/___ _S/AF /4 . .
NOTES' ENGINEERING RECORD 5 V{1 \Mlechnpicqil Snel 8 Srer K Lagl 207
PPE TEMPERATURE: 9@0;—' 15k, Fys 06K, BTS1GHE0] AAT, PR AN g 'Tvs::fgo COMPONENT DESCRPTION LI
STRUGTURAL  OESKON LOAD: Ax°° y® o | 72850 D4TE oo, ' Stearns-Roger
PPE SIZE 2:875”0D ;- 5’2*, Fnru .ZA “EV;;‘:’D ij /,;Lp == U’::?:Vﬁ‘ 2 NONE e g h1165/8
PIPE INSULATION: 3/2" T2 WA ekl N ‘
PIPE MATERINL” 3747 A 335 p22 LT sl—‘:ﬁ-ia 1};1 & Jﬁ.}___‘ AEVISIGHS 10 Mde SOLAR PILOT PLANT DAGGETT, CALIFORNIA
[anaLYSIS 10, oooclv-vr-/-ﬂ A - PROJECT N9 C-21700  JUNE N2 2/ 72 /Z KEFIMARR -V T-12- 25



“7

wiox22 1 g £L 120:0"

l EL. /19"

/%"

—-/II

Y, n

9 7-6" /i(".' ”lo'

710" 36" 00"

LOCATION PLAN
4 LOCATION OF STEEL ATTACHMENTY
# LOCATION OF PIPE ATTACHMENT

A x’-//,}b”

PS*o

Foom 42,0

: &
ELEVATION \OOKING EAST b zZ.-27% .
. AREN VoL, Ps0-2
"
73
2
i
10
L 9
q
VENIOR ENG. REV. | REFEREMCE DRAWNGS | Rev] 7
E £P2-10 77| 6
0 E33-/_ 1115 1 .
c BE 243 Fpe Sanchion By Frefas.
B 3 3% 37 Ia"C5 R By Fire Fag.
N KCVISP 1yEArs IV 2, LEagrys Locarion) 3 Rean Braecxe? Armms) N 2] Rean Bracser, Si2e Mg | __|
NGTES ENGUEERING RECOID 3 ! MECEANIAL SN BAER_ Srar Vo (8 307
PPE  TEMPERATURE ‘?&:Dop T W 4 COMPONENT DESCRIPTION | REMARY.S
STRUCTURAL  DESIGN LOAD: ,:);,,5;() Fyz.obk owe | JoZf-h0 3 Stearns-Roger L'
ot sizE L. 875 "O.D L OBK) Py 2 2k [REVENDL L rivd 2] 1165/8
;lxtfa :‘3&%’::{0",%%’43%5 Fel moscer L A0 zé:ws'o'f;f 10 Hde SOLAR PILOT PLANT DACGETT, CALIFORNIA

ANALYSIS ID. COOE [ 170

PROJECY N8 (-21700  JUNE No "' m /2% [MARK WO H- 7. /720



Faem 873.Y

J0S EL

1zo-0"

: | [QS ¥z

/) 5¢3% 30" u's’@ pPs¥

Wio¥30

!9 17

. Lo

)3-3"

LOCATION PLAN
4 LOCATION OF STEEL ATTAGHMENY
# LOCATION OF PIPE ATTACHMENT

. A x’ -/‘l
ELEVATION LOOKING NORTH . Az Y
AY=0 VoL .Pb0D-2
14
13
2
"
10
9
8
VENUOR ENG. REV. |™ REFEREMCE ORAWINGS | REV| 7 |
€ mPNG Po ~10 Aale
0 stacrew| S33-/ | ) 15|
c TLECTRICAL 1 4] 7 12 %3P Sranchron Brﬁpc £Fas.
8 3| 1 |3y 3% Vae.5.72 By Bre FAB.
Aﬁ’fvaf s1rEnis 1V, Locarion, LEAGTY ¥ Rean Bracxey Arvacn) A 2 | 2 | Rear Bracker, S/BE )4
NOTES ENGIREERING RECORD S V| ]\ MeckAnicaL SyvBser, Sz
MPE TEMPERATURE: Q00 F 1K, 5, = ol OTSTGRED] AL A7 R 7 - ; "sc:f:_" COMPONENT DESCRIPTION | REMARKS
TRUCTURAL wao; £x~- y" ) OTE_| G-ZR 5 TWTE AT : Stear -Roger J‘
:-:cuc SIZE: 20;57'?"00 1K) Foace I8k B0 R ALEROVES 2 NOKE earmA08e! 1165/8
PIPE thULATlON j/ﬂ” PRO.ECT ’),_‘) .{) 3 .17\ Foy 2 .
PIPE MATERIAL: 45747 A3Z35 P22 e Lol IO S Vs 10 Me SOLAR Pltqr PLANT m_ccm. CALIFORNIA
ANALYSIS 1D. COOE [ vyl R - PROJECT N8 C-21700  JLINE No 27Tz Ker|maRx N8 H- V7-/2-30

“



~~

-




Toeu 3730

e Y W _— )
k1 T
. , :
08 EL 12040 WI0X 30 9 oo 0 .,
. ’: ’ o (;
L1240 83 20, 9:5 F PI™
EL 119%-17% z - -
i : ol [Wiox3o
-t ‘e
‘/.4,‘ X Ml ]
- TYR ' f
~Q
\I
4+
~1 ]
d s ' fP.f#/Z
LOCATION PLAN
IB pwmy <+ LOCATION OF STEEL: ATTACHMENT
WeLp * 4 LOCATION OF PIPE ATTACHMENWT
wre EL11S" 55 A X"
- A Z’ - ’/2”
” .
AY=0 Vol. P60-2
‘ 7]
@ 13
ELEVATION \LOOKING NORTH 12
_ T
' i0
3]
' 81 _
VENDOR ENG. REV. REFEREMCE DRAWINGS R_E_!' 'f
1€ PPING P9-10 _g_( 6]
] st S33-/ JRER » :
o % ZLECTAICAL A1 1 27x8 free Srancuon BY Are fag. '
: 8 31 13 3% % cS B By Prre Fas
Siwg grenS M2 Leggru s Henx Bupcnsr Arracrmes A 2| 2 |REAR BRACKET Sime Za ___._| ____|
NOTES _ ENGINEERING RECORD 5 i/ MFAAMQ&MM
MPE TEMPERATURE: 9@0‘;5 14 Foe ok OTSIGRED] A/Z/f GCGED Pk _; 1Y REd'O COMPONENT OCSCRIPIQON EMARKS
STRUCTURAL DESIGN WOAD: 7% =+/4, Fy=e owi | Z-29-5" DATE VA SCALE. Stearns-Roge
ree size 2875 0.0 2 OTK FroraS L JGK [RevEwDL ROV ‘ 2 NONE earms::oger Lms,a
PIPE INSULATION: /2" Tl WD r—— N1z '
PIPE KATERINL: A7 /47 A336 P22 PAGIECT ,L.'(—;)-’f‘.;: - _ ad % (; — REVISIONS 10 Hie SOLAR PILOT PLAYT DAGGETT, CALIFORNIA
' ANALYSIS 10. COOE | v-1/7- /-4 & ) PROJECT N8 C-21700  JUNE N027-'VT=) 2- 55 [MARK N8 H-W‘i/ze/

L J



APPENDIX II

PURCHASE ORDERS
FOR
PIPING AND MECHANICAL EQUIPMENT
CONSTRUCTION PACKAGE 9

LONG LEAD MATERIAL

Spec No. P.0. No. Description

E6 -- Primary Prefabricated Pipe
E2 3001 Primary Pipe Supports

E8 3002 Pipe Support Snubbers

403






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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§G@@E€@SDE§©@E PURCHASE ORDER
PAGE NO. DATE REQUISITION ACCOUNT REL. NO. ORDER NO.
1of 9| Jul 23/80 E3 Rev. 1 X73420 3001 C21700
REQUIRED AT DESTINATION SELLER'S SHIPPING PROMISE
Oct 01/80 See Below
F.0.B. POINT SHIPPING POINT
Jobsite Brooklyn, NY

SELLER
F & S CENTRAL
c¢/o Densand Inc.
1117 South Huron
Denver, CO 80223

Attn: Mr, Gary E. Morgan
(303) 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: r. A. N. Mullins

PHONE (303) 768-1122 TWX 910-831-0453 TELEX 045-540

consiIGNTO: 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. 40P700-161,
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 (Part)

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

BY

THIS

5 G
MENT CONSISTS OF

_gL_Z::L__PAGEQ)NOT

INCLUDING REFERENCED ATTACHMENTS.

407 1521p/ANM/sf
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PURCHASE ORDER
PAGE NO. REL. NO. ORDER NO.
2 | F & s CENTRAL 3001 €21700
ITEM QUANTITY  DESCRIPTION UNIT PRICE
SCHEDULE FW-1
1 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.
111 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 S Fc2o03 22.60 Ea.
408
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Stearms-IRoger

PURCHASE ORDER

PAGE NO. REL. NO. A ORDER NO. :

3 | F &S CENTRAL 3001 €21700

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.

SCHEDULE MS-2

38 1 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.
a1 1 H-MS-2-9 189.94 Ea.
42 1 H-MS-2-10 189.94 Ea.
3 1 H-MS-2-11 1,240.52 Ea.

46-115 4.79



Stearms-lRoger

PURCHASE ORDER
PAGE NO. REL. NG. ORDER NO.
4 F & S CENTRAL 3001 C21700

ITEM QUANTITY DESCRIPTION UNIT PRICE
44 1 H-MS-2-12 189.94 Ea.
45 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-M§-2-33 39.44 Ea.
65 1 H-MS-2-34 176.72 Ea.
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PURCHASE ORDER
b REL NO. ORDERNG

5 | F &S CENTRAL 3001 €21700

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
SCHEDULE MS-3 |
69 1 H-MS-3-1 131.44 Ea.
70 1 H-MS-3-3 84.14 Ea.
71 1 H-MS-3-4 51.76 Ea.
72 1 H-MS-3-5 124.06 Ea.
73 1 H-MS-3-6 44.74 Ea.
74 1 H-MS-3-7 37.69 Ea.
75 1 H-MS-3-8 187.42 Ea.

SCHEDULE MS-6

76 1 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 R 116.39 Ea.

411
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PURCHASE ORDER

PAGE NO. v REL. NO. ORDER NO.
6 | F &S CENTRAL 3001 €21700
ITEM QUANTITY  DESCRIPTION UNIT PRICE
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.
SCHEDULE MS-9 |
94 1 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.
SCHEDULE VT-1
98 1 H-VT-1-2 127.91 Ea.
99 1 H-VT-1-3 127.91 Ea.
100 1 H-VT-1-4 127.91 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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PURCHASE ORDER
PAGE NO. REL. NO. ORDER NO. »

7 | F & S CENTRAL 3001 21700
ITEM QUANTITY  DESCRIPTION UNIT PRICE
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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FIRM PRICES

TOTAL WEIGHT:

13,000 1bs.

" TAXES:

approx.

Purchases are exempt from California Sales, Use Tax under

California Tax Permit No.
Authority of McDonnell - Douglas Corporation.

TERMS OF PAYMENT:

2% 30 days
INVOICING INSTRUCTIONS:

Sy-A:-93-003153 for Resale by

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

DeTivery 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 25X%.

Prices are firm thru Dec 31/80.

PURCHASE ORDER
—FAGENG. REL. NO. ORDER NO.

8 F & S CENTRAL 3001 C21700
ITEM QUANTITY DESCRIPTION UNIT PRICE
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-VvT-12-11 33.97 Ea.
136 1 H-VT-12-13 32.59 Ea.
137 1 H-vT-12-14 32.75 Ea.

46-115 4-79
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' PURCHASE ORDER
—AGENG REL. NO. ORDER NO.
9 F & S CENTRAL . 3001 C21700

CONFIRMING ORDER
This confirms verbal order of Jul 14/80 to your Mr.
Gary E. Morgan by our Mr. A. N. Mullins.

REFERENCE
For reference purposes only and not by way of incorporating
the same in this Purchase Order, see your written quotation
numbered 2711 of Apr 28/80 by Mr. Gary E. Morgan and Mr.

"~ Michael H. Osso, Supplement to quotation No. 2711 of May
01/80 by Mr. Michael H. Osso and letters of May 13/80 and Jul
14/80 by Mr. Gary H. Morgan.
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P.0. 3002

PIPE SUPPORT SNUBBERS

(Not available at time of issue)
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