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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 15 of this document is provided in support of the 
Mechanical Equipment Installation, Construction Pack
age No. 9 and includes isometric drawings, weight, 
seismic, thermal and stress analysis for the main 
steam piping design. 

Questions concerning this report should be directed to 
R.J. Perkins at (714) 896-3073. 
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PIPING SYSTEM 
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rr;, -/lf'S- 3-QEB 
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ANALYST G. /1. M/f)' 
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DIVISION USAGE 
P PP SH Fl SP 

APPROVALS 

0n. Sec:L ----/'-' · • Sec:L Supv. r-°;'-' __ 

1 
___ _ 

Oiv.--------=-

TO: 7: .E: a .sq 3/ 

FROM: G # . ........,,,._..s,y 

Stea~~~=~oge:r 
ENGINEERING STANDARD 

PIPING ANALYSIS RESULTS 

STANDARD NUMBER 

EE16.0l.2 

PAGE_!_ OF_1._ 

rssueo 8-31-73 
REVISED 4-15-74 

, Piping tnginee-ring Group 

Client ..,.,D......,.a,...'£.-. ______________ Project _s._~_w.:_4""""""",;e ___ :r _____ Job No. C -.Z/7<;?t, 

Pipe· Line Analyzed M4/,1c( Sre,<1ct., 0E5f:t'¥"<f-:'z:'.6"~(! B~cH / (6'"-,.,,.,5, 3-4'4[.i 
Reference Dwg. _P_a_-_2......,/4.._I...-________________________ _ 

This piping has been analyzed for. the /Nc<f<Zd~, /2.E½'P .&/G/G-:'t'C 9!--,f;f.ef?St-'tf€ ~ 

~/PE/f;",IT/PA/_,,~ .6'@"£ ~::1'-:rTa"GcP::1'1'..:El.oading condition and is found to be: 

0 Satisfactory, as is. 

~ Satisfactory, with co~ents noted. • unsatisfactory - See Comments. 

COMMENT(/} /IL'- e<t1M:: Sr,reSSes ~,r:,:r $Alrt.S P",:t¥:?'2!'4'.>': 

/.Z..J ,ff.£.- ..C--~4a-5 ,<:IA,'tP ,.t.,,,er....._.e::::z::s A<5"e:::; A"'~..S-~..-v~.&= ~<2 .:S,f,ev6 p <?E 

RECO:MMENDA.TIOi.'-i (I) (I,~ T"/4:'€ ,f.;r,eA'k.-vc ,e=C) ,,,U>vr ,#1/6, 

( 12.) 5 Vd ~ /C T/f-'e F4<fu:(S 4...v,? /t?'t',...,.. E,z'T.S (?A/ Z:/f€ t{?qJitVP1f A'h'.6°::f?:€:1' 

78 A't:>c,f.67p'Y,..,✓4 FM Z:¾<£,0' ~44 v-:94, 

Copies to: Sender 
Analysis Folder - Job File 
Piping Engrg. Supervisor 71::;,:;,---

M € · A/" ..s ~.:::; 

3 
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DIVISION USAGE 

MM P PP SH Fl SP 
Slearns-Bo~er 

HIICOtU'OAAflO .._ 

ENGINEERING ST AN DARO 

PIPE STRESS SUMM.AR.Y REPOR! 

°"'·------ ANSI B31.l - 1973 EDITION 

ST ANO ARO NUMBE A 

EEl6.Ol.8 ----1 
PAGEL OF 

ISSUED 5/27/75 
REVISED 

I 
I 
\I 

1--------..J..------------------------------, 
C-21?<2c, 

Job Name Job No. 

/14M/ Sw"""o/ P£"~ey~~72'"1". /i'-i'~lr! /~#~-3 -([)PC 
System/Pipe Line Name Analysis No. 

Analysis Ident. Code 1. 

2. 

3. 

Loading Conditions Analyzed 

Pressure _,_;<_._ __ 
Weight _x __ _ 
Thermal Exp ans ion _.._X.;,.._ __ 
Sustained Mech. Loads 
Occasional Loads X 

Stress Evaluation (Code Equations) 

Eq. 

Mate rial: - ,4 5r~ XI 3 35 .,P;z :z. 

3357 psiS /tJ.36Opsi 

/'HESS:;; /S-~S-PS-'t:. 1/ S'.c.,p ;:. l88~ P.S; . 

Temp = 96't:?~ €!, /,.-, ~7tC> 

Eq. (12) Pd
2 + 0. 75 i~A + 0. 75 i.;'1s ,5 KSh 

Do2-d2 i3 E-
9,.3 74 p sic::::::: /2~.3,1 psi 

Material: - //-Sr~ ;t1335' ,P,;:z z 

Eq. (13) SE= iMc SSA 
B 

Material: - /1..Sr.,,.,,, "933S- P.,22 

Temp ... ?~t:J•.,,e @ Pr: ?"ot:J 

7511'~ psi 5:_l92'XJ psi 

Eq. (14) ~d2 + O. 75 i.'1, + Qfc <::: (S + s ) 
Do -d2 £ a B - h A o/6'"~ o p s i c::::::::- 295'tJ psi 

Material: - /9ST"""?' "93~.S- P.22. 

Stress Evaluation (Local or Special) 

Loading Analvsis Ident. Code 
_Calculated 
Stress (nsi) 

Allowable 
Stress ( nsi) 

REMARKS: 

I 
I 
I 

I 
,I 
l 

ii 
I 
I 

,• 
·1 

(/) ~~L P✓Pc S'T,f'R~S.E.S ,,,,,.,,,e .::.s.s.s "rN,,,,,c/ 7-,,,~ 

.;9-kLt'J~4s,,s. 

( 2 ) c tP- /2 ,-,vC,,p.P.6".5 s,-,,,,.G~e s .&,? 11"-'1 .,,,,,_ 

t:IP.e,r,9r,,t!J.-vA"'- .0"9.S ,-5 c,,;~r~?PAI"("~ 8AtsGo 

/I--~~ -2-.Zf-✓o • 
Pre;ar~a~ Date I 
,/YP'??z_. ;z-.:z?-Po 

4 Approved By Date 

'---------------1 
~ f9"2"A:,',v.c, Aes,-,-s-E 5,,....!!'cr,rP-. 
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PROJECT: /(} ;'-f«Je Seu.AA }}.e,4,: .P4t1N'Z'.' 
,JOB NO: C-:Z/7C'O 

Jrr_: G/-/"-'/ DATE: F",e-4. :ZB.,,, lfl!t:? 

• .. -
SUMMARY OF FORCES 8 MOMENTS 

ON SYSTEM TERMINAL EQUIPMENT 
( SYSTEM , 

REF. OWGS: f'/.3-2 d)... M19 tu Sr_,,.,,,,..,, Re.sq,44N~-"'TF,r 4-cdarce 
ANALYSIS CODE: T/~/x-Ms-~-A-3/3/J 

THE RfPORTED REACTIONS BASED ON A THERMAL 
EXPANSION ANALYSIS FROM .. ::rt?.°F TO ?:~~.°F 
USING Ee, THE COLD MOD. OF ELASTICITY, AND 
......... ~ .. %COLD SPRING. 

EQUIPMENT CONNECTIONS I FORCES (LBS) 
(11 •LOC. 

NO. X y z 
-3.9g -s---12 
32 -3 

:31-.5 /243 

/ ,, " _,,_,$ -3--<P.l:8 

I 
RESULTANT X 

/2 .,, /"'/St 
32/ -//"/<! 
15"74 6493 

y 

~ 
,e .....--RIGHT-HAND X 

CARTESIAN COORDINATE 
SYSTEM 

MOMENTS (FT.-LBS) 

RESULTANT 

972, 
//~6 

LJ2"1-():Z. 77/J l+fB7 
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BRANCH· CONNECTION SYMBOLS PIPE SUPPORT SYMBOLS ANCHOR OR DISPLACEMENT (COLD TO HOT) IN. ANCHOR COORDINATE 

* 
UNREINFORCED PIPE-PIPE RESTRAINT 8/0R TERM. 

• NO. X y z POINTS X y z INTERSECTION _CONSTANT SUPPORT 
ol-Qu 

,, 2,0:,; 0 () O.Q l()S} M -~ - c.. !)' .. I)'-() 

* 
o.o -0 REINFORCED PIPE-PIPE + VARIABLE SPRING SUPPORT ?,o ,.) -.4\.Sl ~ l ., 

- \D ':. \() s;;~•· I ( I INTERSECTION • () '::, 1-.p 
j ~'~ 4':J-o~· -2n- .(J· 

~,-ASA 
I RIGID ROD OR STRUT ?, \ ::, o.o 00 C).O ~.i$l,. f'i':,- 3 I ,, 
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HANGl:.R DESIGN OAIA 
;;;;_;;.;;;;;;;,;.;;;;;;;;:,;;;;.;. __ -;;-_------------------------------

EXf'l Al,AlilhY r,IIH:.:.,: 

(I) A LL no/ t ,-:t ;, i :i !HU ,.,,--FEUl~-- flt.fH ·- ru· flit - fiTff }A[ fxP AfJS Fffi-LITAffTiH;-nsF~fTffll•"TERl'JiTIVtlrlNG 
l1,CAl(rJ1,:, H11vt l;jlf 11!-P' VFHllCIILLY Hl:Hr1111M:!J IINO ,\LL vlE_IGl-11 EFFECTS HAVf BEtN SUPPIHC:55(:0. 

- --------------· ------------------
( ,; ) lH_ ,-Ur;•tT k~ACI l1J1-1:; 311111,.N f;itLIJ.1 t{EHH Tfl lHE :H:lGHl LOADING CASE \.IHf:kElN TENIAJhE HANGEM LOCATIOl'IS 

,, ~ 'H •1 l 1_'' ;; ) H L· L v i(t:, I 1-i ft. I rl E 1 > IN THEvF. H rl[7i{-U1lffC THI ji'-A ~ITAcr-.HfR HX[-TFTFCTs-TKCt:UtTT1'iG II' PO S"'t'T,or--.•CTNTPC"'A"O"Rr----------
1< 11 v ~- h I: I J T :, ti A V [ P ~- I: l·J :, I I J' PI< t ,; :; I:. tJ • 

r_n Ji•/ IHI- ffJLLI• ,1,·,(; TA•lL!: vSII l)i-.Nflf[;i A VA!-IIAt;LI: SPl<lNG HAfJ!iEH ANO CSH OE.N()H:5 A CONSlANT SUPPORT HANGER. ------- - ---- ---- --·- -- ------- --~----•------·----- - -··-•- ------ ----- ----·-- - -----------------·~·-•--· ·-~--- ---·----------------------

--w 
(71 

(,1) Tf,~ :;i,Pt"),ll LIJ/\113 ti, (t•E lh/,l,\LLEU cu1,f)Jl J[ll'< tlAVf. 131:E.t-. CALCULATEIJ TU PROULCt lliE. C!IIHIEC1 l1ElGHT 
hAl.t,r:cf r,. ttlE u~Timn~TTf1.1. 

Fi) l F 11•F F 1Ef vr" TT C/IL fiFiif:11f ril EX CE[[JS ·rn1:·11;i XTHU~~- RIG IO --suPPmn·o1 SPl~CEflENr CRITERIOlf UF-"--;To-,w , 
A ~A,,(11i;U_ ::;l'r<l,,(; J:,; JfLl:tlr.1!. JF II VAl(IAULE SPRING fillNGEi~ CANNOT 1-11: FlH.1NIJ t;HlC!'- SATJSf-1!:S l:HJTH TliE 

------1_,; ,\jj ~ lli.J A Tini; cRI r[;;- J[•i-r :,E'LH ltf) BY--HiE ii SER 41',,{)-THE ;,rnqK{jlG RAKGE- 0F--1Ht SPiHJ\Gs·t 1srro·H--------------
!lt'i• l1Jf, fh,11.t ll) IJF Th[ t,:,f:1<C,-, •11\·IIIAL, A CIJNS(M,T StrPl'fJIIT HANGf:ti 15 RtCG~•l'l,._l)lO. 

(7) lnl- l·Uil!,l11L lddt illl\11f;.H_:, Hn ldt;H •tAr.iGEkS IS lAKf:N F1WM 111;1,1 ll3t.\ • \q?7 lAUlt 12l.;>.2ltd, (CARRVU+G 
----------i.P;i{IlfF:;-ITr---r,i~[ATiE'JT'AStil ·r 1o7 nuri<tl[LF.0 TAR!10ti ·srHl) ASSliliHG ll 'Run-TE~:PERATliRf OF-6'5{r7Jt:GREE' ___________ _ 

FilHl<fr,llf-1(. A ,11,,,,1·1,11 ti;? 1,,. utAllt.Tlt< kljU l>.JU. HE S!:LtCll:U l'Ok ALL l'll'E ;,f1JCh 15 NUMH,ALLY c•l/2 IN. 
G1; iih· LA~Gfi~~ -

( ., ) 1 l'f !,1;-IT,CTTlJ?, I til:,\lt<t: 1 Ir; A Le SPt'IT,TG-Tff'>T7irCHTIPrtTT1i1T--S'H0/IN--TIFT• i.VRESOl"FTTS1: S I All 1 THE R'llflGtR COCA r ION 
T:, •~E:,T•l4'J •f:11 r.1;1\(l;'.,I 1/ •_lilJCAL t10Vf:t1t:-tf -'l·ilLf THE SPRING IS Sl:T TU Hit CllLO LUAU. 

---·---~·---- --------·------------------------------

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

----- ------ ----------------------
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HA ,,r.F R L" ";, 1 ,J '" :' t IT f 1 •,L ,, f-. ; ) --------------- - ----- _____ .; _______ -•--••·••••••••••••••••• L Er;r; I H All. Gl t 
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9 -~ ~t • - • 'l,, 
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I • 4 '> -i'. ll'l 

-. "~ • ':,3 
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~5 •l 

--------------------------------------------------
l - nllJCLE k'l\1'.l;I', SPRl"'G• SPRING HATE. = 2CO LUS/1~1 
T 1, t I},, E. I I C AL $Pk I,,,; t 115 I ALL AT I UN LO i\fJ :: 7 •H, L ii S 
:;FqJr,1; LC1AI) 11• lHt 0PblA1Ir,,G tfJNLJlllt:N "q313 UIS 

N/A 

NIA 

1./A 

N/A l • :;11111<1 !<ANGE SPklNG. SPkJr,.G RAT!:" l2CO lflS/lN 
-Plf:01-!EIIUIL SPiiH,G I'-iSTALLAllflN l.OAO-= 31% ms ____________ _,_ ______ _ 

:;P1Hr1r. LUAU J.N 111E lH-'l:~Allt-.G CONUllJON = 2117 LBS ------------------

-- _, ___ _,_,_ __ ,_, ______________ _ 

-··----·---"--- --~----~·---

------ -----------------------------------------
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-------- • .. -- .. - -



.. ~.- - .. \lll) .. ... - .. - .. , .... .. .... - - - ---------

• 

~ 

> 

> 

~ 

IJ I I < - l i,; 1,, ft t ,, •-: Y ,1 J f 1,\•·d • ·.•11•t•tf I 1., ... ·• C:Ullf'L!I lr,1. CUd'llt</\l 11,t. - l) y N A F L E )( 

---- --··-- - ---
VNAFlE~· 

* * * • " * * * • " * * • fr " • fr * ·--------··---·-------------------------..:....:...__.:::..::.... _______ _ 
PAGE 25 

fr " 

• <dAtTC ;11t ;,11,1,,! Al.'.c,ii'ilcv cr11:.CK'l • 

" * 
" * * * * • • * • • • • * * • • * • 
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Job Name Job No. 

/1A/IV 5r.GA,,,,f c~ ;r,4>EN$Etf (?a-rtp/ltJ'!.,._,5.z-rEA I 
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System/Pipe Une Name Analysis No. 

1. Loading Conditions Analyzed Analysis Ident. Code 

Pressure X P-~~- .,_.-~-'2. 
Weight ~ /,(J-C;t_£_- J'/-~-- 3 

Thermal Exp ans ion X "r-/'1£.-£. '-:::!l.-~ 
Sustained Mech. Loads 
Occasional Loads x K-MS-o/'-"'1- I 

2. Stress Evaluation (Code Equations) 

Eq. (11) Pi + o. 75 iM8 
~l.O Sh 1756 psi~ /35~0 

Do2-d2 
psi : 

,Pl?U$::. /~() .P>/~ =? s:;;,,c, =- 6~.2,Ps; 

Material: - A'ST-"1 .;t/335 ,P// Temp= BB5•F' @ ~ "l~s-A/ 

Eq. (12) Pd2 0. 75 .;M o. 75 iMg 5 KSh '1326 Psi C::::::: #@Psi + -· .".. + 
Do2-d2 = = 

Material: - A 5 r,,.,,, R 3 :3$"' P / / Temp = 885'7° ~ Pr. 'Y~~,v 

Eq. (13) SE= iMc ::::;- SA l'1/355' psi C:::: /o//lOpsi 

i! 

Material: - /1 s; r;'"'7 A .3,:;:,- ,,,,. ;'/ Temp = aes-•,e:- @Pr.. ~~Or' 

Eq. (14) Pg2 
+ o. 75 L'1A + il1c 5 (Sh + SA) /517'2 psi c:::::-3.mopsi 

Do2-d2 = ~ 

Material: -;1/-,S'T.-J ,"'/335" ?;r/ Temp = B85°r e, l"'r. "/~~ r 

3. Stress Evaluation (Local or Special) _Calculated Allow-ab le 

Loading Analvsis Ide:1.t. Code Stress (osi) Stress ~ ?Si) 

RE~·1ARKS: 

(0 ~ p,,,e sr,r.l!ss.es ,'/.ri'~ ...... , 5 S ,....-~-'111,f..,' .,,,..E 
~ d 4/AQ.t;e ,$. Y. fty,~~ , , -9"' ~~ ..2-2f-l't, 

(:i..J .e~. ,:z /,VC.4-(/~5' >'T-"r6.55~S C p C T~ ~,;r/ 
t'reparec 3~/ Date 

(J;t?£,;("9T'//?-4L ,cl;f/-S,s e,9-;'f 7Npv"'!,t' ,E' ,i,,?s,P ,::;,_/ JfZ:~o/l 2-:z.f'- ro 
6,t "V,,VD ,les,,,,.,-,,,,5~ S,,,,..~CT;f',:.,~ 
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CUSTOMER: l}t)E 

PROJECT: /0/1/t/M S~ f?MZ: ~-?YZ: 
JOB NO: C-.:Z/7tXJ 
BY: Glln DATE: hp.,Z~/'?80 
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SUMMARY OF FORCES 8 MOMENTS 
ON SYSTEM TERMINAL EQUIPMENT 

( SYSTEM ) 

-
REF. DHGS: /?/3-2 /4 MAr1t1 s.,-~ c.,,,lf./QGA/.$,€;11{ l?f/MI' 6"'NE 

. Al/ALYS IS CODE: T/tu/x-M.Y~-,4-~/,¥/ Io ''-.rt s- 7-rc,4 

THE RcPt1RTED REACTIONS BASED ON A THERMAL 
EXPANSION ANALYSIS FROM .. 7.~. °F TO~t?M' F 
USING Ee, THE COLD MOD. OF ELASTICITY, AND 
.......... 0 .. % COLD SPRING. 
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PIPE SUPPORT SYMBOLS ANCHOR OR 
r--~~--U-N_R_E-IN_F_O_RC_E_D_P_I_PE--P-1 P-E-+-_ ___;_;,.;,_;;,;;;__::...:..;_.:....;;..:..:..:.___:::...;;..;.:.:..::...:=-=.::__~ RESTRAINT 

BRANCH CONNECTION SYMBOLS DISPLACEMENT (COLD TO HOT) IN. 
81i~c~lRM_.__ ___ '.__ ..... c_o_o_R_D_1 N_A_T_E~-----1 

INTERSECTION 

,1J ·. REINFORCED PIPE- PIPE 
~ INTERSECTION 

~ A SA TEE 

~ 
~ 

WELDOLET 

SWEEPOLET 

• CONSTANT SUPPORT 

+ VARIABLE SPRING SUPPORT 

I RIGID ROD OR STRUT 

._..... HYDRAULIC SNUBBER 

:JC RIGID GUIDE 

• ANCHOR 

NO. X y z POINTS X • Y z 
c .... '· - _,•' O,() o' _'l .. 

0. 'Y 0'·()'' 

.... ' ' ........ 2..- ,/ - : .. - .. • a 
i 

: . ' ' ., ,:::i ,.., ,<' -~-

I 
,)' ., ~ ,, -o ·::,. 

MODELING SYMBOLS PIPING SYMBOLS ,:,'1•~i f 'I f r,)o.,, .--~'·!' -~.:,~· -n'·?'' r--:-:-':-.. ....,_,.---,--~-------,r-------~--=--=-=-=-----+........:.;.:_:__..::____;,_J_ _ ___::.,_ _ __1 __ _:;_ __ 4-_.;_ __ ..i,_:~~---1-_..:;;:.,;,;:_~-_,--~-.... -· --___ ,_:-;,.__..:::,_. ____ _ 

• POINT OF INTEREST ~ ELBOW ANALYZED CONDITIONS VALVES a SPECIAL COMPONENTS 

OPERATING VALVE OR STATUS p 
~ 
0 

DATA ·· POINT NO. ~ BEND TEMP (°F) 

DESIGN 
PRESSURE 

(P S I G} 
CASE SPEC. COMP. 

NO. 

WGT. 
EST. OR REFERENCE a COMMENTS (LBS.) FlNAL 

MASS POINT OR CENTER 
OF GRAVITY 

t><J r::-<I N J.....--IVAL VES (ASSUMED RIGID) r--_<)_,,_; '.J __ --t--' ._:i_v._. ----,r--_M_=3_-t_,,· .... _·. --+-----+-----+----+-------------M'.'.)'SV ::,000 ;:-,"':"' GC t'rd ,~. 7\,<t:/'tC. INr:). --'-.._..J ' 

[ST 'J.I \. ··• i :; 1.1:S I)):--!. . -cJ- REDUCER OR INCREASER r--_.c._---t---'--'----f-,;_:__--c--,..---,----1----+-__:__--=---+-----+-__!,_~~~~.::::::::::.~~---.:.-. 
·?J?-:5 IO O I\S-+i?T ,,r.,;-<t-,S 

MO\J ·ID~l 1:,15 'vov.>~\ \ lc..S"0;:2.~ r.ul.; 

MD\i- l0.".-0 I:'., I:, EST I' I' " P--- EQUIPMENT NOZZLE 

NOTES: 

I) DIMENSIONS ARE IN FEET AND INCHES UNLESS NOTED OTHERWISE. 
2) ALL ELBOWS ARE A S A LONG RADIUS UNLESS NOTED OTHERWISE. 
3) PIPE ANALYZED FROM COLD TO HOT. 

4) THERMAL ANALYSIS TEMPERATURE RANGE IS FROM 70° F TO 
OPERATING TEMPERATURE UNLESS NOTED OTHERWISE. 

5) SCALE: NONE 

6) THIS DATA AND ATTACHED DRAWINGS USED FOR ANALYSIS 
PURPOSES ONLY. 
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PIPE LINE PIPE SIZE {IN.) WEIGHT LBS.I LINEAR FT. INS. 
MATERIAL SPEC. 0.0. w. T. PIPE FLUID INSULATION THK. 

H3~:> pi_z._ q".',c:. (p .t.DlS , '()(~;4 ~~4,?, r.1.,, \ i ~:. t 5 
i Y\\ ff. H i 0 .75 ' , 

. ~+ !. J.(\. :,rJ. \t- -~'{ ., I 
,/ 

t~ 11. ):,!) (!,., .. " ~:~tr). o .lv!.S. ... ~~ ,·~ t~ .. s 1\.i , ! 
'::, ••' ' ) ./ 
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l1 ; . ..:.:~ 1-'ll Fe. i::, : ') -is ') 
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4 l~: ~-~, t ~:1 ;,!,. ~.:.> ~.> : ..... 

DATE BY CH
1
D APPD 

PIPING ANALYSIS DATA 

( P1~-z.) 

/0 l"!r4{ ScJL'iP Fl!. :JT P::.A.:i, - iY!C-G::.-T: CAUF 

Ml/IN. STOl/tf .-.P~~ .. -.. TS.5 __ <i::~Cf?(1S.. 
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APPROVALS 
Des. Sci.; _____ , 

Sect. SuS:W:,..~--· ----· -✓ -

/ ·-Div. _____ .....,._ 

TO: 

Siea:rns -:So_2"e:r 
INCOllll'OAATID -

ENGINEERING STANDARD 

PIPING ANALYSIS RESULTS 

STANDARD NUMBER 

EEl6.0l.2 

PAGEl OF _J._ 

ISSUED 8-31-73 
REVISED 4-15-7 4 

FROM: G #. ~::£ y , Piping EngineeTing Group 

Client _P ___ ~_!c" ______________ Project S,:,-<-9..-r ..r Job No. C :2172?0 

Pipe Line Analyzed M,,•V-v' ->r-E~ 7"".s.5 6-0l-,.-v~E~ 81',t.....,.c "1' / 8 ~M..$-"Y -lf'-84 

Reference Dwg. _;:,.~,.~~;.....;-2;:;_..:4%,_.._ _________________________ _ 

This piping has been analyzed for the _r,;_M......._~_1'._,,,,.,,,....._,:9._.,1._.1......, ... A ...... ~ ... ~-'D----~--~-1' ... t:F ... M...,.r ... ,.,..,P. ...... d.1!!1...,~---i:-:__,!::f .... 4! ........ ¢.. __ 

~e<::<t'Az:z,""':::f"- l!/4f/S e(tA'T-9?~~§ loading condition and is found to be: 

D Satisfactory, as is. 

[xi Satisfactory, with co~ents noted. • unsatisfactory - See Comments. 

COMMENT (JJ 4~L .,JI? //?E sr..ecueia &.e 5,+'r/,t,,c'-cz:,,tr:Y. 

p. J fh,4 1'f"1/0f&tf Ez2r:G<fA ~,t? M4~ C.,5 At'(l.!f A'~a:2:::'<A8,4f -1';11P S#t?v.t..0 

.8e :?GC.l!f:eT<fA 

Copies to: Sender 
Analysis Folder - Job File 
Piping Engrg. Supervisor -,-c, 

11. ~ · -vo Q6t: 

197 



---- ------- ------

I 
DIVISION USAGE SI earns-Boo-er ST ANOARO NUMBER I 

' 
! MM! p I pp I SH I Fl I SP fNCOll~OllAUO ,0 

I I 1 l I ENGINEERING ST ANDA RO EE16.0l.8 

APPROVALS PAGEL ~· OF_L 

Des. s.cv£Y,~ .... PIPE STRESS SUMMARY REPORT 
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REVISED 
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Job Name Job No. 
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System/Pipe Line Name Analysis No. 

l. Loading Conditions Analyzed Analysis !dent. Code 

Pressure X P-M5-£_--"fJ-(2_ 

Weight ~ H,--a_.$-,£.-A-2, 

Thermal Exp ans ion X Vet s-£-A- 2 

Sustained Mech. Loads ~-~-f'-,4-/ 

Occasional Loads l(_ 

2. Stress Evaluation (Code Equations) 

Eq. (11) Pd2 + 0.75 Dh 
<:: l.O Sh S~-99 psic;,;;__/5~t:> 

Do2-d2 psi : 
/'AE~.s::: l.3h5°,"S14 =i7 S.c., • "if55 P.Si 

Material: -A.STM ,4-/06 ~,,e.8 Temp = t$5'~eir © ,P,-: ti>5S-,t/ 

Eq. (12) Pi '), 75 "¥ 0.75 L".3 5 KSh /47~3 psiC::::::::::: /B~Opsi + J. •• 0,. + 
Do2-d2 i: = 

Material: -;1-STM /1/()6 G,t . .B Temp "' "SI!)• P (it />r. ~05'-'f./ 

Eq. (13) SE= iMc 
----·· ~ 

::S° SA 
~11, psi 5.2Z!fi1() psi 

Material: - ;f .Sr ;4-f "4/~6 ~~-B Temp • 65~~@ ?r. ~(')$'A,/ 

ps;12 Eq. (14) + o. 75 L'1A + ~ :::; (Sh + SA) 94~ 2 psi C::::::::- ;175.e:t,psi 
DoZ-d2 E 

Material: - ,957' ,,,,,_,, /fl/t'tp 6;,ie . .s Temp = ~5~~ @ ,Pr, ~C):5" A/ 

3. Stress Evaluation (Local or Special) ~Calculated Allowable 
Loading .Analxsis Ident. Code Stress (E si) Stress ~ osi) 

REMARKS: 

/) ,?~,1., _,P/;'e" S.,;f'G-$.SEs .-?;f'E .S,,,,.T /$,&_.,C 7' a,,, Y. %. ~ 
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BRANCH CONNECTION SYMBOLS. PIPE SUPPORT SYMBOLS ANCHOR OR DISPLACEMENT (COLD TO HOT) IN. ANCHOR COORDINATE 

* 
UNREINFORCED PIPE-PIPE 

RESTRAINT 
X 

8/0R TERM. 

• 
NO. y z POINTS X y z 

INTERSECTION CONSTANT SUPPORT (/.Y;, 'J 0 
l'-i > 'Z. o'-n" r,'-o• o·-o·· 

* 
O.iJ o.o tDS?-

REINFORCED PIPE-PIPE + VARIABLE SPRING SUPPORT ":l ,,-, ~, --~'-" .~s -, ' I f ' 3/ •• 1-::?;;' G •I 

INTERSECTION 
,_I·._.; -· ,ns~ ._,-a)_; 49>·0:." -(ri-lti I\J, - .,2 - 0 ,-

.,--

~ 
I RIGID ROD OR STRUT ~- l ~. Q. r_J 0.0 c,.O ~!Sl. M~ _., ()'-0" o'-a'' r)'·O" - _, .., 

ASA TEE i i 4<:oJ 
"'J - r Ir 1..._ 1., 

_, 

-- HYDRAULIC SNUBBER 
'TO:) i I -?J)·I{" ·vo~l\ '4,-, 1.0 -'.'.""x\·o·· 
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- <'.\:-:,-::.. i 
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4t s ;,-. 1.1; • 4 0 '. ('i .. 0

1 H o'-o" 
I • '.'.J 

WELD0LET :JC RIGID GUIDE C? . i I i C ,,,- \ 1 C' z..?•, '' - ~.~ ~ '="1= ti 

...,..,...,, ->'--'_: s ,,,,.) ' - '...r· 1• - ·---·· -·~ 
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MODELING SYMBOLS PIPING SYMBOLS G q •.) f •( f c, ~o_; -v-:')'·!" I l C t ll ~-. ~ ,, .,,.~ . 0 -c,. ,J ~ '.} z 

-

• POINT OF INTEREST ~ ELBOW 
ANALYZED CONDITIONS VALVES 8 SPECIAL COMPONENTS 

fJ 
OPERATING DESIGN VALVE OR WGT. STATUS 

DATA POINT NO. ~ BEND TEMP (OF) PRESSURE CASE SPEC. COMP. (LBS.} 
EST. OR REFERENCE a COMMENTS 

-
(PS I G} NO. -- FINAL 

~ 
MASS POINT OR CENTER l><J t::.::J N !/[VALVES (ASSUMED RIGID) ~(o') \Jf\,~ s M 5 • Z. H~'SV -- ~ooo - ESl" . GC 'fn_h .... \IJt~/-t\:. fNFu 

. -· 

OF GRAVITY 
-- [ST 

C~fo ~, I'.> r_i:,_:; inS·!. MO\/ -\D~\ t::,t:S 'vov->1t.,\ I I c S' o ;l3, r .._)I; 

0 INTE.Rff\CI. POINT 
-C}- REDUCER OR INCREASER MO\J- lO:"X) (ST- --

9)P-;5 ! ) 0 1' :-1- :' ?1 ,._,:;;. 'r'1S- I :il5 
I' ,, ... 

P--- EQUIPMENT NOZZLE 350 I<)'.) rn,5, 't / VT '• ?-,.:, • :;z.$ 

!o :/; 11,y}~; ll,5" 5 

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 (IN.) WEIGHT LBS.I 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. us I "-'~ ?~•) /'tV) H~?,S Y2.Z. o,.;:;. (.P. (IJlS , Sto'+ S''\:.3- (5.t 5 
\ ,_('.', ~. \ 

5} SCALE: NONE 
41~ qF)q. i ?1: Fe: ,:.i ro.1S ·- ?, (, --: 4'? ?,A- I t,O.i.o r 

l,. _.,1 _,, 

6) THIS DATA AND ATTACHED DRAWINGS USED FOR ANA~YSIS 
ft.Cl':> 1,.(JS I iD~'J p.;r·l\1, (;\<.. t, kbh O. (cCS " ~;() () <l~.·~ l qi, '6 ti.I ) !, 

,;, ;!,. 

PURPOSES ONLY. 
4e:>4 :;t__s 1-1 ::_3.:_:; ~'I\ fc.H : 0 .")5 "¼-5 41.~ ,,,;.. \ ~-( :• l-

-'?,. 
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NO. REFERENCES NO. ANALYSIS CODES NO. REVISIONS DATE BY CH
1

D APP'c 

Tf,.....,i,<·n,; ·2 · H -4/:;/!,, /\ 
PIPING ANALYSIS DATA 

-VKI'.: . M ,·. -~- - '• - l /1,1 I\ Stea!~!:~oger , • -"' ,,' •. ·"i _1 ( 

( ?\°?.)-Z.) 

T: •J 1 J - 1)1:-4-f't- S/:,/t 1/\ 
·(/w /'1-- - I"' ( ·-::-, 1-l.' './:/I . I\ 10 Mt-Ii SOLAR PILOT Pc.Al'.''T - Q4CK!£,T CAUF 

.• I 

i/\ Ml-JIN STUtl'f_:_PS,5 _T55-.J .. cPGS. 

i/\ rOR IS"OMETRlt P/3-Z 

/\ _DRAWN: /c'E .A/ DATE: c-1~· so ANAL. BY G nM DATE: Z ·l! 8-80 

1/\ CHECKED: ~l<J.f..-t-.__ DATE: ~ - ~ - so APP
1

D. B~o:W ,f'?,{, DATE: '3·19 lu 
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Department of Energy 
San Francisco Operations Office 
1333 Broadway 
Oakland, California 94612 

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

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

OCT 1 l 1SS4 

Subject: Contractor Clearance of Contract DE-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 "Reconmendations 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. Secondart No. Brief Title 

DOE/SF/10499-TlOO STMPO 185 PSS Final Design Calculations 
(Book 10 of 26} 

DOE/SF/10499-TlOl STMPO 186 PSS Final Design Calculations 
(Book 11 of 26) 

• 
DOE/SF/10499-Tl02 STMPO 187 PSS Final Design Calculations .. (Book 12 of 26) 

DOE/SF/10499-Tl03 STMPO 188 PSS Final Design Calculations 
(Book 13 of 26) 

OOE/SF/10499-T104 STMPO 189 PSS Final Desi}n Calculations 
(Book 14 of 26 
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OOE/SF/10499-TlOS STMPO 190 PSS Final Desi~n Calculations 
(Book 15 of 26 

OOE/SF/10499-T106 STMPO 191 PSS Final Design Calculations 
(Book 16 of 26) 

DOE/SF/10499-Tl07 STMPO 192 PSS Final Design 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. 

SOE/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&McD 



• TO: 

@ 
DEPARTMENT OF' ENERGY 
SAN FRANCISCO OPERATIONS OFFICE 

CONTRACTOR REQUEST FOR PATENT CLEARANCE 
FOR RELEASE OF UNCLASSIFIED DOCUMENT 

Roger S. Gaither, Asst. Chief for Prosecution 
Office of Patent Counsel/Livermore Office 
P.O. Box 808, L-376 

Livermore, California 94550 

SAN FORM-- 70 10/IO ~ 

Prime Contract No. 
DE-AC03-79SF10499 

Subcontract No. 
(N/A) 

. 
RelJ°rt No. l.) I Ml"U 1 ':IU J 
D E/SF/10499-TlOS 

Date of Report 

FROM: 
McDonnell Douglas Corporation 

September 1980 

3855 Lakewood Blvd. Name & Phone No. of DOE 
Long Beach, CA 90846 Technical Representative 

S.D. Elliott, Jr. 
(619) 254-2672 

1. DocumentTitle: Plant Support Subsystems Final Design Calculations 
(Book 15 of 26) 

2. Type of Document: Il Technical Report, D Conference Paper, D Journal 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 #S BELOW. 

D 4. I have reviewed (or have had reviewed by technically 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. __________ _ 
u. A disclosure of the invention was submitted to DOE on ______________ (date) 

m. 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, D has been applied for; or D will be applied for ________ (date) 

D S. 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 -------------------------------
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