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PREFACE 

This document is provided by McDonnell Douglas Astro
nautics Company (MDAC) in accordance with Department 
of Energy Contract Number DE-AC03-79SF10499, Reports 
and Deliverables List (RADL Item 7-8). The report was 
prepared by Stearns-Roger Engineering Corporation 
under MDAC Subcontract Number 78012035. 

The Plant Support Subsystem Final Design Calculations 
(RADL Item 7-8) are arranged in a twenty-six book 
volume as shown on the master Table of Contents. 

Book 13 of this document is provided in support of the 
Mechanical Equipment Installation Construction Package 
No. 9.and includes isometric drawings, seismic, 
weight, thermal and stress calculations for the 
receiver feedwater piping design. 

Questions concerning this report should be directed to 
R.J. Perkins at (714) 896-3073. 
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BRANCH CONNECTION SYMBOLS PIPE SUPPORT SYMBOLS ANCHOR OR DISPLACEMENT (COLD TO HOT) IN. ANCHOR COORDINATE RESTRAINT 8/0R TERM. 

* 
UNREINFORCED PIPE-PIPE 

• 
NO. X y z POINTS X y z 

INTERSECTION CONSTANT SUPPORT s- 0-0 0-0 o.o 5"°) Ft,1-0/ O'-o'' n 1-0
11 o ·-o'· 

* 
REINFORCED PIPE-PIPE + VARIABLE SPRING SUPPORT I 70 1 -- -6'-4¾ 

,, 
-l72~l ~•· -28 ~8'' INTERSECTION 170 

~ I RIGID ROD OR STRUT 316 O.IB 
A-SA TEE 400 170) o·-o•' o·-o·· o ·-o" - HYDRAULIC SNUBBER 0.0 -

~ 
,-KS -O.OCDS 

,I J/5"" / Fhr-n? 5""9 '- I " I '1:2.. I I -61'-8'' 
WELDOLET 

Jv -/S -3 
=:JC RIGID GUIDE 

"'1-60 l - -'"/'/'-~ ,, -36'-2'/e'' -1-9'-o'' 

~ SWEEPOLET • ANCHOR ~=r§'5 /n 9 '-3 ,, - IJ '- 3 '/.2_ ,, -r:,1 ,_ 9 ,, 

MODELING SYMBOLS PIPING SYMBOLS 

• POINT OF INTEREST ~ ELBOW A~ALYZED CONDITIONS VALVE:.S a SPECIAL COMPONENTS 

[J OPERATING DESIGN VALVE OR WGT. STATUS 
DATA POINT NO. ~ BEND TEMP (°F) 

PRESSURE CASE SPEC. COMP. 
(LBS.) 

EST. OR REFERENCE a COMMENTS 
(PS I G) NO. FINAL 

~ 
MASS POINT OR CENTER t><Jt::<JNI....-IVALVES (ASSUMED RIGID) 

44-_';0 Z31O v- rw- l G50 1t E_~T WAU--\DR I rt 5-Z.(c,7._PS + Z5 tt 

OF GRAVITY V· FW-Z l5D• E.S1 .. .. .. 

0 
-<}-- REDUCER OR INCREASER / 

\NTt.Rfi\C.E. POINT P--- EQUIPMENT NOZZLE 
, 

NOTES: 

I) DIMENSIONS ARE IN FEET AND INCHES UNLESS NOTED OTHERWISE. 
2) ALL ELBOWS ARE ASA LONG RADIUS UNLESS NOTED OTHERWISE. 
3} PIPE ANALYZED FROM COLD TO HOT. DATA POINTS PIPE LINE PIPE SIZE (INJ WEIGHT LBS./ LINEAR FT. INS. 

4) THERMAL ANALYSIS TEMPERATURE RANGE IS FROM 70° F. TO 
FROM TO MATERIAL SPEC. 0.0. W. T. PIPE FLUID INSULATION THK. 

OPERATING TEMPERATURE UNLESS NOTED OTHERWISE. s- 3IS/4trJ /SH Ala 61e,B M~A 4,5tJ .. ~74 C. 7, 6 3.38 1 0)5 t.~ .. 
5} SCALE: NONE 400 4~0 t MP. P.-Ro • .5-22 I 3. I /. /4 ~.tpC) l. •• 

6) THIS DATA AND ATTACHED DRAWINGS USED FOR ANALYSIS - - . 

PURPOSES ONLY . 

NO. REFERENCES NO. ANALYSIS CODES NO. REVISIONS DATE BY cH'o APP'c 

P13-4 /4\ 1/IJ) · F hi ·OJ -,1-z. z. V\ PIPING ANALYSIS DATA (P\~-<\.) 

T/uJ/X-Fhl -,:J2 A-4t=>/t V\ 
Stea!~!:~oger V\ 

1/\ /OMM SOLAR PltOT ,ct'AtVT 04GG€ff, C4(J'F. 
1/\ /2~ 1~cEDNATER. . 
V\ roe /:,,-oMETR/C P/~-4' 

1/\ DRAWN: K'&/ DA·i·E: _,/2/ ?9 ANAL. BY GIIM DATE: !l/28/1'1 

V\ CHECKED: df)J.f.__ DATE:? -z::--eo APP
1

D. BY 5'-,,,,,, •w:...# DATE/-,.?.G· )!',' 

V\ JOB NO.C -217.90 SYSTEM NO. FW-0/1 02 ltBHEET I OF J 
11 . 
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l (;>C.7) (11',.0) (7.11) 
·-----,---53~r-------· .no11--- -----------.011------~-.(ICI,-----------'. t:3 .{JI • li!9 C 

bT~Al&HT •( (tf.2) _____ (t~.J) 17.~J 
)'~110- -;;Oo"'· .11n11 .006--------.031 .011, .oi?----------

(7 .4) STiJII Fil-IT .. ( 
-;;0(1<',·--

( I 2. a) ( 12.f>) 4 
•• '•J ... ------.~o . • .. iJ1, 

( ( Ii • 5) 
----------t!thfr-f--':,'t':!.._ ______ oo:I·-·------ •"O'J .ou5 .025 .Ol<>------~·02..,_ _________ _ 

(11.',) 4 
C (7.3) ('1.7) (t,.f,) 

------ )•··':l•l':if---- ;;Un3-·..:._. ______ .,03----- ,Ot;S 

STl<AlGIIT •( (',.5) (h.li) (5.0) 
• uc"-------.{1 I 2 • O-t+-------------
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tb.51 _____ (3.0) l~ 0 4J 
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-.{',3"'------.Hfl. _ .. i;, l~--------y~~------r-l-fµ~-----.4'~-----------
( 11. 'n l~.7) Ct'Jo.cn 

·- .U.HI ----- oUOO . ·• .IJ',tt-------------4<(:, .-lt,t;,-· -----~ar4llcJ1Qi¾4'------------
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--- ---------- >•.,,I 'i • 
:,Jl</1 l'i••T • ( ( ! 1.IIJ ( 0 0) (li-!1.1) 
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l,J~l'LAChll:111::i /\Ill) UIJTIIT!UllS (CONllt.l;Elt) 

- - ------------------------------------------,--------------------
------------------------~......__ -11<;t:+P.,t-t·S-H-+-8'8H ·, 111 Al I b ,, Ii l Ill: Gt; H. SJ r.1! CIJ l 

pnyNT fLtMENJ Luc. ------------------------------------- -------------------------------------0t5rr.1'-T'lt TI Utt-· ·OF SI ,,,.,,'ITf ON-----Hlh .... ----- · - If·- ....... -- ..... -- ·-·--V - ----------- ·- -- 7 ... --------)1-J.H: Y--A n S l-A'.11·-H<-----------

----------- -----------
STiiAIG~~-:~·>- ~;:>~.t ·.n 311 

(tt.3) 
.03,>------.'1()5 .tit~ .,,,~-- ---~.n2-r------------

(61.h) (ttA.q) 
--------------....-t1rfft-tr----.ct·1-------.•1-o-----~2':,'t ~ rt~------~~-----------

( (lt.3) (7.7) (107.9) 
r; 1: i.tt - - t---q 3oh---------· • c v, ·-----. oo t -----. 2.,;, · • t-e9 • ef>H-----~-0-s-----------

< 110.q) (2.\) (103.q) 
-->• tliCF-----.. ·- ·--.-0110----------·--.·,)IJ0------·•2'.li'· .·!c. .~qq • 0------------

STNAIGHl •( (tl.q) (.O) (1'J.~) 
--------------~1-j•1-<9_.., .... , ----.-+(;{:,- • It) • 2f:,A-------~,-t--1f.J.-------r#-;,.+-------r1,>iP,-----------

{ 5q. b) (.0) (':,2.2) 
---------ttt::1to~t --- t13':lt+------.ti'J9 - .. ______ • 1,(l?------. no-------~ H • 113 ,_,-----..... -ijef-'jq,-----------

< (f,5 0 6} (3.k) (511.0) 
..... ------>• .. 1135F· ·---· --- ·0 C•1',------.1107----- • 271 .·t-1 .llSi'-------.,ttt't----------

aT,1AlGr4T •( (1-ll.t,} (li:'.<J) (55.2) 
---------------~l------=-4. 'I ·-i;-1------~2-1-1-------~~,.;,...------r¼~-----....-.:~-----------

~TWA[Gl-tl •( Cl4H.f,J (151.l) (SS.2) 
... --->-·•l'lo.1--·--··t.oJ"·----.i;q1------.211---~---... o!---------'s-~-----~-4-----------

srHAl~HT -c (?~7.1) (1$9.6) (55.;:>) 
-------------- .. ·---->- 4q51-1-------- I. ',':,•I ----- • htJ t .. ·-----. ?71 ------~-08-----~'10'4-----~...,6------------8 ( (31-14.6} (36.?) (55.2) 

tiF. ,,n ( 11q5fA l. ~-------. ... ~~-1------~27-0---------.~i-+-------.4lµJ------->4-.1------------
( (3H6.5) ($4.f,) (54.h) 

------------~>----441',. h 'B!'!-------.o;~, .21,-------.......... ir..1-------.-31#. ~-1--------"-----
3 TMA 1Gt1T •( (3~~.7) (53.1) (53.2) 

___ ... ---->•--lll15F, 1 .. -·-1 • HJ'! ----. 0 j"t------• ll• q---------. h'..,......-----.~+.---------..-----------
5TH Al GHT •( (?aq.QJ (j3.?) l37.2) 

) • 11 41',F .2 • 11 T .3. 0,eh--------~..-1-oi~-----...+~------rlt¼l!------------
STH A IGHT •( (lt7.~) (j~.?J (17.5) 
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nYNAfLEX L'l-"l)l~,l, • SHIJC:I\ LIIAIJl'-G t;O. II PA(;I: ·1 ,?_ 

- - --------------·------------------------------------------------~-------------
Gl:llt•{AL NOTES fflF/ THIS L.IAt1l1,1,: -------------------·-~---------·----------·-------------------
(l) Tt-1f SPF.CIFICATllli'IS F'IH H,t SHUCI\ LIJAI) INCLl•DlrlG l>t'l:.Cli<Ut·l lNll:.hPOLAT 101'1 kULlS APPl:Afl IN 

----------------'H+"-.. -_~t-l~·lP·l-rru---5-Y-'H f.-i+-+1!:'~t;rll-"'·HM-a.,----------------------------------------

(l}··· THf-Glltt,Al·-cUl"l'hMtN l 'l· liF··-Tt-1t-·-5hOCt(-f-,/l 'tE--tH:.f:11---ASSIJt<fft--Ht--AC-f-lf<-frl:t-'tNi;ttk-H.·Y'-------------------

--------------_$) ·-THE···Af1Slllttlf. -'IALtlt· oF--TH{:·--r(t!!Ptll'<St·-t1lh'INf-1 l J.ES--·1,5SuCH1Et~lll+-l:-6CH-FH"<OAl-1H•-Ht--HfH:IE--ttAV------------
~lfll cnnf\JNEO L'!:l)Nr; THI-. CLliSl'"LY SPACH> f-HtlJIJ[i'ICy (CSF) MElttUO. 

----------------t>ft~f-Ht--f-tt-t-fr---+'t-k't.'-f'--fal-Ol---~At.1"t---·l+l++t:-1+--A*l'c-O¼i,11:-C-tt:-+-6lt"'fo~+H:'-T--Hf•-1>-€-!JM#J-f't1-1-F.-+Jll"---+i.t-Jlf..JTH• .... 1-l+-IM-t~l:-------------
kt,1A l t11 NI; tqJOAL !JUAl•1TlTll~ IH Si'ISS. 
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l Xf'L AIHi TUIH a 11 I I:: 5 
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nvr• AF-LE.X I_ IA!Jl'.,l, • st1CCI\ l{)Al)}N(; r.o. II PAI,[ 7~ 

~------------------------------
*··* •··• .. * ........... * • ·•--•-•·· ................. _,,,-,ft-¼-___ --t,-

• • 
----------------------1--,.~T-'"L...,ll'"-l1 ... A"'L--'F~•1wc-e-5.,-t+H+tH,-+&---A-M~e-SS-H~it:-,t~!-W'<¼----------------------------

* --------------------~--------------------------- -.. --··--------•----------------------------------
* • .. • • • • * .. • • • .. * • • * * • • • * • * • • * 

··--·---·---------------------------------------------------------------

---------------'F-+-HF--141'-·"ll-1'1..-M~UM-lt,-......q.S T~t:S S UF t,,, 11';1) • llCC-ttw-&-lt-l-P+.1-t-f+~·iH!f-----------------------------------

··----f. lCPl. ll!-111 TtlrlY NO Tf IH ------.-----·---------- ------·---·----

----------------- ·---··-·-----------------------------------
( t) THE FtlkCES ANO MOMENT~ SHUwN BELOW AHi: WllH R~FEkENCE TO THL ELEM~NI LOCAL AXL5. 

(2) THf- STkt-:S!H:S SHIJ'm HELOk Aki: CALCULAft.O IN ACCllt,!OAf\lCE WI TH JHE 
----------------1\HSJ i131 ,1 •· l'H7 

PIPINu ct,nE (IhCI.IJIJHi; ALL 1'1ANUATOl'H UPOATl:S) 

(3) A C••l FOl.l.111-,H,<., A Sl,~ESS \11\LUE Jt,.J)Jf.ATES THE MAXH11JM Slkl:SS l'OW fl-tl5 LOllfll',G COI\UITIUN. 

( 11) A •) FULI_Ql'llf\lG A STt<ES:, VALllE (NlllCAHS A STl't:SS l'il ltiJN 10 PEM Cl:r..T llf lHE MAlCJMUl1. 
·----------------·--

('S) fHE COLU MOOlJLlJS HAS t1Ht1 IISF.l) l'- lhUl Al~ALY51S. 

i (&) HtE Sit.HS 1:-.TE,.,SIFICAT1Ut1 FACTUHS (Atll111Ev1AH.D AS :UF IN THE TAt'll.l HtAOlr,r; HHOh) ARE 
__ ...;.... ____________ -A-1-~._.I\-T-1·8\·t-t:-¥·---G-M:-C.lli::-4-lt-~l}-,I.Pl,!l. H!I ~ l l• f;N\~~L, tWio S, 14 Jl [;;t,1 $ Af>'Ll A 1,lN I!; SI otl I' T f PE S Uf TE t S 
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Department of Energy 
San Francisco Operations Off1ee 
lID Broadway 
Oakland, California 94612 

Mr. Robert L. Gervais 
Solar One Project Office 
McDonnell Douglas Astronautics Corp. 
P.O. Box 366 
Daggett, CA 92327 

Reply To: DOE Solar One Project Office 
P.O. Box 366 
Daggett, CA 92327 

OCT 11 19'4 

Subject: Contractor Clearance of Contract OE-AC03-79SF10499 
Solar One Reports for DOE/TIC Inclusion. 

Dear Bob: 

Enclosed are copies of covers and title pages of eight reports prepared by 
McDonnell Douglas Astronautics Corporation for the Solar One Project under the 
above referenced contract~ In preparation for delivery of these documents to 
DOE/TIC, I have prepared a SAN form 70 "Request for Patent Clearance" and a DOE 
form RA-426 11 Reco11111endations for Announcement and Distribution of Documents" for 
each document • 

Please have the appropriate MDAC personnel complete and sign these forms. As 
agreed, SAN form 70 should be forwarded to SAN/OPC by your office with copies of 
the completed SAN form 70 and the transmittal letter being sent to me. The 
completed DOE form RA-426 should be sent directly back to me. 

The documents covered by this letter are: 

Primary Document No. Secondary No. 

OOE/SF/10499-TlOO STMPO 185 

DOE/SF/10499-TlOl STMPO 186 

DOE/SF/10499-Tl02 STMPO 187 
! 

:;. 

OOE/SF/10499-Tl04 STMPO 189 

Brief Title 

PSS Final DesiJn Calculations 
{Book 10 of 26 

PSS Final Design Calculations 
(Book 11 of 26) 

PSS Final OesiJn Calculations 
(Book 12 of 26 

PSS Final Design Calculations 
(Book 14 of 26) 
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Page 2 

DOE/SF/10499-TlOS STMPO 190 PSS Final Desijn Calculations 
(Book 15 of 26 

OOE/SF/10499-Tl06 STMPO 191 PSS Final Desijn Calculations 
(Book 16 of 26 

DOE/SF/10499-Tl07 STMPO 192 PSS Final Desijn Calculations 
(Book 17 of 26 

If you should have any questions or concerns please do not hesitate to contact 
me by telephone at, (619) 254-2672. 

SDE/aks 
Project File: CCC009.RNO(SA3:) 

Sincerely, 

S.D. Elliott, Jr., irector 
DOE Solar One Project Office 

Encl: Eight Document Covers W/forms 70 and RA-426 

cc: Roger Gaither, SAN/OPC 
W.D. Matheny, DOE/TIC 
Mike Lopez, DOE/SAN (FGS) 
Mary Soderstrum, B&McO 



DEPARTMENT OJ' INERGY 
SAN FRANCISCO OPERATIONS OFFICE 

CONTRACTOR REQUEST FQR PATENT CLEARANCE 

FOR RELEASE OF' UNCLASSIFIED DOCUMENT 

Koger S. Gaither. Asst. Chief for Prosecution 

Office of Patent Counsel/Livermore Office 

P.O. Box 808, L-376 

Livermore. California 94550 

- Prime Contra.ct No. 
DE-AC03-79SF10499 

Subcontract No. 
(N/A) 

ReponNo. STMPO 188 
DOE/SF/10499-Tl03 

·-,-

FROM: 

Date of Repon 

September 1980 

• 

• 

McDonnell Douglas Corporation 
3855 Lakewood Blvd. 
Long Beach, CA 90846 

Name & Phone No. of DOE 
Technical Representative 

S.D. Elliott, Jr. 

1. Document Title: Pl ant Support Subsystems Final Design Cal cul at ions 
{Book 13 of 26) 

2. Type of Document: )(:] Technical Repon. D Conference Paper, D J oumal Article, D Abstract or Summary, 
D Copy of Oral Presentation, D Other (please specify): _____________ _ 

(Routine) 
3. In order to meet a publication schedule or submission deadline, patent clearance by ____________ _ 

would be desired. 

SENDER IS TO CHECK BOX #4 OR #5 BELOW. 

4. I have reviewed (or have had reviewed by teehnically knowledgeable personnel) this document for possible inventive subject 

matter (Subject Inventions) and that no inventions or discoveries (Subject Inventions) are deemed to be disclosed in this 

document except as stated below: 

a. Attention should be directed to pages ___________ of this document. 

b. This document describes matter relating to an invention: 

i. Contractor Invention Docket No. _________ _ 

ii. A disclosure of the invention was submitted to DOE on _____________ (date) 

iii. A disclosure of the invention will be submitted shortly (approximate date) 

iv. A waiver of DOE's patent rights to the contractor: 
0 has been granted, • has been applied for; or • will be applied for _______ (date) 

• 5. This document is being submitted. but no review has been made of this document for possible inventive subject matter. 

Provide copy of clearance to: Solar One Project Office 
6. Remarks: P.O. Box 366, Daggett, CA 92327 

Reviewing/Submitting Official: Name (Print/Type) -------------------------

Title-----------------------------

Signature -------------------Date _______ _ 

TO.: INITIATOR OF REQUEST 

FROM: ASSIST ANT CHIEF FOR PROSECUTION 

Office of Patent Counsel/Livermore Office 

• D No patent objection to above-identified release. 

D Pl~ase defer release until advised by this office. 

Signed ___________________________ Date Mailed ---------

1 DOE OFFICE OF PATENT COUNSEL<OPC) 
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DOE Form RA-426 
110/80) 

U.S. DEPARTMENT OF ENERGY 

DOE AND MAJOR CONTRACTOR RECOMMENDATIONS FOR 
ANNOUNCEMENT AND DISTRIBUTION OF DOCUMENTS 

See Instructions on Reverse Side 

0MB NO. 038-R0190 

1. DOE Report No. , 2. Contract No. 

OOE/SF/10499-Tl03 {STMPO 188) _ DE-AC03-795E'JQ499 1

3 Subject Category No. 

.UC-62, 62c, 62d 
4. Tttle 

Plant SUpport SUbsystems Final Design Calculations (Book 13 of 26) 
6. Type of Document l"x" one) 

IXI a. Sclentlf"ic and technical report 

0 b. Conference paper: Title of conference-------------------------------

------------------------------- Date of conference _______ _ 

Exact location of conference _________ Sponsoring organization-------------------• c. Other (specify planning. educational, i1J1p8Ct, market, social, economic, thesis, translations, journal article manuscript, etc.l 
6. Copies Transmitted l"x" one or more) 

0 a. Copies being tranlfflitted for standard distribution by DOE-TIC. 
D b. Coples being transmitted for spec!•I distributi.on per attached complete address list. 
IXI c. Two completely legible. reproducible copies being transmitted to DOE-TIC. (Classified documents, see instructions) 
0 d. Twenty-seven copies being transmitted to DOE-TIC for TIC processing and NTIS sales_ 

7. Recommended Distribution, ..... one) 

0 a. Normal handling (after patent clearance): no restraints on distribution except as may be required by the security classification . 
Make available only O b. Ta U.S. Government agencies and their contractors. D c. within DOE and to DOE contractors. 

D d. within DOE. D e. to those listed in item 13 below. 
Cl f. Other !Specify) Archive/Issue on request 

8. Rec::ommended Announcement ("x" onel 
Ill a. Normat procedure may be followed. D b. Recommend the following announcement limitations: 

9. Reason for Restrictions Recammended in 7 or 8 above. 
0 a. Preliminary Information. 0 b. Prepared primarily for internal u~. 0 c. Other IExplainl 

10. Patent. Copyright and Prop-ietary Information 
Does this information product disclose any new equipment, process or material? D No D Yes If so, identify page nos. ____ _ 
Has an invention disclosure been 1Ubrnitted to DOE covering any aspect of this information produc;t? D No O Yes 

If so, Identify the DOE (or other) disclosure number and to whom the disclosure was submitted. 
Are there any patent-related objections to the release of this information product? 0 No D Yes If so, state these objections. 
Does this information product contain copyrighted material? D No D Yes 
If 10, identify the page number _____ and attach .the license or other authority for the government to reproduce. 
Does this infonnation produc£contain proprietary information? D No D Yes If so, identify the page numbers ___ • 
("x" one O a. DOE pat.,t clearance has been granted by responsible DOE patent g~oup. 

0 b. Document has been sent. to responsible DOE patent group for cleerance. 
1 t. National Security Information (For classified document only; "x" one) 

Document O a. does O b. does not contain national security information 
12. Copy Reproduction and Distribution 

Total number of copies reproduced ____ Number of copies distributed outside originating organization ________ _ 
13. Additional Information or Remarks (Continue on separate sheet, if necessary) 

14. Submitted by (Name and Position) (Please print or type) 

s.o. Elliott. Jr., Director, DOE Solar One Project Office 
Organization 

P.O. Box 366 Daggett, CA 92327 (619) 254-2672 
Signature I Date 



• 

• 

• 

OOE/SF/10499-'1'103 
S'1MPO 188 DOE FILE COPY. SAN/0499-50 

MDCG8602 

10 MWe Solar Thermal 
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SOLAR FACILITIES DESIGN INTE.GRATION 
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September 1980 
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