
..

.. ..

.

I

|

, STRUCTURAL CALCULATION FILE NO C/4-/$~ ppd
INTEORITY

PACKAGE PR JECT NO:M /6(/ Assocl ATES, INC

PROJECT NAMES ))AMMll#/C# f/U/7 / OfJOff "ktM*Ar

CLIENTS CpfAlt/A/M /*Ol.h'A f'f/G W
CALCULATION TITLE:

FL8W GVM4 t/Al~/o W - RHA ygtg m M ctA c, 765

PROBLEM STATEMENT OR OBJECTIVE OF THE CALCULATION:
(,) LfMJOAlfC fgp g,J /A/b / CA 7/o/Vj~ (//y/AL ef/g*pTAffa y)

(5eL / 6 v4*P I'J Af QA/G/AtAt. CJNJ7Ats c7/dy,D/Jcpf7/g/ff/py
//A V6 AEE/V 'DC= 72 e7Eb /N THE RNA VALt/fJ (cAsrcAAsev
57fd4) fl/EMA' THf $?fc/Ac, 72%=. 7W/T c& cst /A'7/pW

E VA 4 th/9/~0) TMd /-/98$f.f*7 /A/b/ (8ffCN IU N /*4O N fI? MIO
Acce p7an M /7 Y of 7ME /Mb/ cerfoAc iN Acco/2DMcs
t>)/ TM A3bf6 M cTf0V U . \

.

Prol. Mgr. Signature. Inlllais
Document Af f e cte d and DateRevision Description Approval ,

of PreparersRevision Pages /Date and Checkera

Q J,/3P OR/G/NA /. /35tdf EG
A h t $ ?/9/ +

u u'o g.ip -r 9-9/
$13L

// NN h !0 0-//d- ? ' P - 9/y g |

'/4'/9/
'

,

1r gq ew~~f c.1/c- f
f/Q P-f/D-// !! y .

0 h [,9 a ija,jp
~ ~

.

PAGEl OM4 |9102080081 910124
PDR ADOCK 03000325O PDR



_ . _ _ _ . _ . _ _ _ . _ _ _ . . _ . _ _ . _ - _ . _ . _ _ _ . . _ . _ __._

_.|

!

1
.

. CPL BSff-/ AMA && //6 c~VM4'MA 7/ok, i
'

- f/VAc re-(/f6 ML=chsn/V/ c r
i

i

.
_ - T/76LG diC con 7FA!75

-- -- .-_ . - _ .

AfGfAm.*
__._

i. O . ZHr/u2>td c 7~/o y J
-_-. . /. / F4RW |N bicA rMWJ 3 i

_ . . . _ I. 2. Ob7Cc7/rf AHb AA/AC/4CM - . 9 ...,

. . , .

._- ._ .

M N AL.YJ/s i W 5(/t. 7T 6
- . . . . A. 0 s THE sf

-
._ _

3. O /W TF A/A4 ,PRuffA 7/f?
. - ,9

'

i
.. .% / 7EN3/t G .57 Mess-57WA/N . 9., . . ._ - .

2.1 7e V (r#Mf.r ./0

f.& FRA c76tAtt nee C#4Atter FLA W f VM4NA rre/Y/ / 2.

4. I EL/fsr/C -PlM37/c. (EPFn ) ou
fn 4/H&4M u A'.17/ca (C E FW ) I1

Y,2./ Mbu CEb - sEc7/CN' jy

4 %. 2 TN/ CA- SEc 7/eN /f
f3 cM cA' GAD WrH c Op's /b6A Mr/e NJ, IS'

5:0 CoM ct14s/o yy 19

La0 (?E /*f/\' EN CE5 z0
,

r/rkes .Lt
F/G-U/t GJ g7
fifi E/V b f C E s /4 - (O

/Gr FLdtv' /A'b/G47/CA/ - Jt&M/Mi4'Y fydd7f A-|

| B. ps ATEM//tc P,<oPER /Ws AtMb O,Pf/fMr//L!G- hI
CQ/t'.bI Tio/ff! F08 $ff/3-/ Ryg VA4YOT

C. E4/ft7ft -NArric FMAcTM Ad rttECHMNf_Cf ~l

/b -cAdch. O u r P u r A R I N f/ Art r e c r N g f N f 4 %

'

h. LtAtEMW ELMS rt<- PRncret/45 /x 6CWANr C.c pt

_ PC- c MC/< our-Puf' RA F/N/7t= MMGr/fJ
/~4A LJ.V /W /?6.b M CEb TGc7/0W b* SAlkA'

_

6. 4// vet 9t$ flif37/C EAN7VAS f)fCA/A/V/ C[ &|
/b~ cKnck carPn r pcA jyppys,/n= cgAt $7;+'
FL Mcd /N 7-M/Caif Stec r/PJV e f - V/9Lb1?.*

Revision O
Preparer /Drte (Tpc//-/r.fi

|- Checker /Dete . N@c. //#p/ ,

Fiie No C/4-/4d - Jo/a Page A - of X
,

|

-, . . . . - . - .--..a_a-..-_,,. -.--..-_......_-.._.au..-. ;



. -- - - - - -- . -. -_... -- -

-.

i

J/.o /Nrnopac7/DN,

As pas tA'/#Ub /N 7NE /* M CH L E n1 .rrn rr d N r Q N
~

- _ /* A FG; / OF TN/J CA& c. A4c8., Fe.Mwtwp/cAfri5s
,

.11b! /9k'/AL Osf/ft/7M7tn N Hitye $ffiV /9MMNAE

.~. |. idl* ./4/ THE /3CEP' / RHA cMAdJN EM4 s nsid5v

~' | THatG /N.h/ car /DNs MMb THE FrA: Mnr/oM /W'Aancd

#At des ett/8/%h SEL6 4.<,Pr'

,

- - . - . . - . -

!
._

l. / FL A CWD/ cA r/pW,

9c.= rn/W c)F THr AHA J/ALVE NEA K
,

YNG ttec /A c. tee t4El b AAG Jom w'N fM
F/Gune /,[t]g#unc. ,palcnr/sys wene
Fo u Ivb ,ty rye .:,1.7" Achucd.b s fe.ve r,
O tA i"? t D E TWE /45Mt 6 cdO f /N JP ct Tro N
VO L up e /9A 77ff uset. b [O

TWE3E /Nb t c<ArtDNr A g e A E l'. / d v 6 J h 7 0

?? OR/F/NAC C0 N3 ri1M Cr/0n/ 2/sd RY77Nt//r/Fs I

//( 7/Vfsf As7Hi rf 6 - (.J c d cAs7/NG-S ,

J

/N3/'E t 7/DN .rMp1M M'R)' JNcf71 FC/Q

7/ff /, A R $ 6 5 7 , D f f P f 5 (* (l. ( '' jbEfP, MW
l.b . TC./A FA C E ) /Nb/ CA T/0 W t9 AG THdLA/N

_

y B EFJ . AfrTEb /M ?Ev- r/0N 6. t? ,
'

-

.

Revision O
___

Preparer /Date 7M-/M/
|

Checker /Date Ma,c i/v/$/
.- <

J

_

File No. C 04 ~/8 0 ~ 3O(f 90 '' O' 'N, .

., .,

~_ . . _ . - _ - _ . . - _ _ _ _ _ . . _ . s. . - _ . _ ,



- , , - > . .
_

d

._. ._

:.: /M A//ENbfk /. * As parcA/Ai> /N
\

"

: $7/ffN.2vW ff, 76 5' sin.DrcA7/oW$ Ek'h
T~ ~ foJNrcry 7W VMMFfrbE co M L b liik ,

a
1.~ pE pd reRnAINdb 13 s co+,Nsg r7tc 7We= | \

17 ' _ - VM& Ve cbM/=/ cctAi9.rtsey ,W
-_ L_ 0

_ - _ .

.

A /, 2. OB7eer/14 AND ANirc)d c/f ,

:- - .. ryc arreerive i.s 7 e i s p i e r o r r /< e .
._

&n ner r tuD t cA rt'oN , Descet/ deb ##ef 1

Fo,R ,4 c c aP TA AI C& PER 45/V.6 SEcr/DWEI,

T/f& 44resr Eb/r/DN ct/~ scer/og2
|

is ese PLQYe') Y> G AtW dim k//M ta 4
| Cel.A (b AN CE RR TM/S EVA4 var /o/V , |

/107// F4Ar7/c -f t Arrtc (GPFem) /f 6/b
L/Nce?it E& As7sc (4 EFn1./ t=ndcrct A E-

trie cNA/Vfcs itte rf+]ps VJEMe" as6bs

n C/Cpts- tMSck ??ttF Mcst4477.i

. 578515 Cs 7t/E 70 PAEcsuitE AND .

_-

7*/-/ERM 4/- L= XP A N5)Off 0 /: b/ts// Hit M A,

/11 M reif//9L3 (TE6 9VD M"!/ VE.] GIe R G=1

pg 7M/NED t= Rom A f/ rite EL A/*c7V7'
'~

p g g yy ,y .CC)4 l,
'

..

Revision -O I

Preparer /Date M../ y- 7/
Checker /Date /V6b //J//S/

_ ,_

=
Flie No.' CAL */hO ~ ?O& Page Y of 3 f,

. . .



m

_ -.

. A c7 mat.- A,47&# fat- PMd?EA77ES f/o/k i

L~.1 rNe vnwes [7.7 FAcit1 c p r n '.f , Anv .

i

,

- . A% l !N /N Ai* PEN'NK e , M A/b od t&= Msch |s i
~

4RN/ c/W42 70ct GWNe.TrM5To pdyt/|A2 t

YdNr, LE P/effffffs Aye 7WE 19tA cra/E |. _ _ _

g. (He eHAN/cs EvMt-/4A 770NJ ,

TH& .rz c 04 PH72n'? Pi o GA A/H, j it .

- Pc -CA4ch W wi97 J.ast /=d M h6
~

~

i|

I {

&t444 mar 70X/J 0/= cA/7/cN4, P4.??W sY267 'a

MAlb .5"7?tCCES , CODE # MN $f/VJ
t M-ra E dn n t--O ydp, s w a c A tr/t n i. c e nc x,

i

[Y D Lsf l< (AfA5 //07~ hf/A4 Ykfb /N MtYll,5,i %f'?

T/fe r e t o b t c A rictv.r eME IV 0 T ccMs/MMfh :

.1'2;A., / C-E' ~-| t\/bf)Cfb [t?MNb -M&//6VC l3 E

to s u o s eg vekt- G r o w rt+ .

. t

.

[-
..

_

.

L ub

-- .,
Reve, ,on a
Preparer /Date ' 7Fc//-/f-f/

'

3
.-r

Checker /Date me //r//s/ (
,Q9No.? cpl. ~/6Q ~7o& '-f___

Paoe f of 2 P _ _

, +- r -



- a

!

_. ;

40 sTMEJJWNAws/r /4ETaLY.f_
y , ,, , , , , , , , , , ,,g,,,, Cris] ,-

A era c T.s t/reh iy TN/.r p c.A c.<./ E s n c t,4 n 7;id s Tc_.

_ _ _ -

saEN /W YMALE /. 77/F cAstr-rsc7/oNJ ._
_ . . . -

_ _ _ . _ _

f notARA/aeb 79Af 5/6 WA/ /M P/C HA e: & 1
1| L.JtT/f IrNt= t- A A M J 7 f~l N rNb/cMrfe/V..-- . -;

\

. sM PEMt /4 Pus ?b a.

- . . . . . .

flo T// /*stersured JFM:: & ) R&Mt-75 -
. - ,_

|
-

V 4AtD 7//EAMAl &Y/ ANJ/dW J TMESS - hT' ) AYRd TT' !
0

7

.bt.A E 70 7ffe kiss /A1/ /-MA A47?AMc.'s /17 |

1

TEF frrMtM.Er.r 572Yt2. TEE / CAM /JU//T/f2

s 7EEc- JAtt Ve) ' /7/% y/tv wW. fof( c MA YF-
F/Tr/NG; THE syg&sy TV3rk//k/7pNr A7~

s'scy/ous /4 jpepcterD rec 7/dN) prV b C.

(THtcK recr/&Af, /Vir /;WJPE=TEh ), THE f&Of
,$seessaA'e ' 7Mstes /1RG sot uL 7//*L/Eh ^?,r .r. 7t~E

. G. 45 TO ,$ ccoMNY F0A /150 /5/, PAfsstddhV's.
N' I&40 Psi //ErruRE AN.AtxsJs, _ AWh J FC 4

N .sn ff W FA e TD 9) . . TUE r#F67,7| f1S M E /

LV.7F#er4 ew r/N r//entxAt- ..s 7Mers is 2,

. .

ffte :b'srMNcf //tJ th ' Ttff /,,h (X) is Mtsp
.

.. Jff9CA/}/ R8 C/dN W ,ft(W WG A R W S*!
'

_

Revision -. o
Preparer /Date WM-t/
Checker /Date use //a.i/S/ I

-

File No.' C Af ~/bG ~' *Jo (p Page $' of ' 3E.

E



. iMA/.

I

;. _

1L G (=; m /9NAtysfr . C4.'d (/E - F/7/~dYG' ge'sce c- 77. \

| AAE 3//D WN /N ,M/"PEM.B/eff D s9<VD E '

- r=ox Cress es n r seer /oin n /?w.h c .

)

X Mi ReaRE .z - secr[oq 4 rrstester me
-

-.

_ LAS2b f-dog T/f6 4.G/=/yj jef,bu ce D sse 7;ypsy_

fi - 9, A Nd4FJ E5, i4tY.4 SEe77 sty C T7%ET. res4
-

LJE f2E V55b FDA T/f6 YHfCA' S&c?;'cW (c.)

/9NM&rs/s , s/ Nidi / /r ni"Psiv2>i car D /9Nd
Ea lxEcD A=3/.h um 37?tc*stf fu' EMF Assit.*ED 70 8&

HMSED ON /=/ Std)YE .5 ['0 7BE120,BEzMine UF 4/W t 7ArtoNJ tN Fff 6

E PF/&) c/64c/< ritoDE4*S ' QW4 7 A/V /NRN/7E
LE// GIN Sc1Af~Mce cRA c/< w/ TH GQ H r 7 A// 7

h6 Of 772Ers (VEnsus A 7#4M-WA4L D/J7M/Ma 77eg
&JA3 MMACy2Eb tN M//'EWD/< C. 77/uts,
19 VEA'AG E 37XEssEs /// 77~'s aeDucdb rfc770s /

[/1-f)) LJ5A2 (ASE2> R7A THE G*FM A/VML Yst3,
,

E LA'A/ TNotA G tt 7/N= /NRN/rF CARCA' Lvp L t& b

Ex TEWb /N7b n c1cH &oaAA rrxes.r AeS/ONJ
{S&c7/ON G /it2 o E r a l / .h ,, T/fG /1tnAAGg

// W
. B G Tl4E E/J T//E L D. /fiv b 7//E 0. 2>. O$ <3.7 f

VA61453 A7 rEcrtDN A /I 'f/,777 A3/., /4if/.D
/{f TEcTfOp G /s 22 PS~~ 7 , f-o / A/V ApeWMP6

Revisioq d
JT-C [/P-9/Preparer /Date /f

Checker /Date yacs%s/3/
| FF.e No. C /J4 -/[ C - FC6 Page '? of 38

7 .. // M -



'

,

?. 0/= 3 C 76 7 oks/. ,, .D d & 71 /*/ Esru B 5 s9<f'b cdtnf
1 /0 SAMW /=/ crDA QF 3. 5/61/4 As?LP, /W4

.,L ~ ~ s4 571FG77 FifCrDA ff / og/ 77%.'*?9A AL' | k T,

_- TY|E )91/YRM-VG T7?f?C44Al-- 377! CTS 't/Y YHf. Af

T 14ebuceb secyrose G4-6) u G 9'r Av. ~
-- 77/ v!S, /? ?D7A4 PAers/2/E A4ur ?Wfo# pat-

| 37Aea oF f'/. 7 7 7 kT/,,, t/YCL MovsVG' Ss9ff7,Y.

? YAc 70BC, /f f,./12.b . To Ectf4.44 ATE THE
E P F s'P FES a t.- Ts /,c' sq,0,oEivhtk' C ,

St//c6 THE SPFw C Ro+cK A CDd4@i0 |

!
OM4 >' MccEP73 A/TGSs udE ,M.s* r9At M/PL< r

I

(oR oIA TPu 7* FdA c O/kP M r/N(S CA' /77c#t--,

P MESSMKE), 19/E i4Arkypgt/r5 cosviMgStok

BETl/EEW srREss N W.h /*R&ssMAc= (B/PTED 9/Y
,

s i n d D G t:. }. / 37//d v/N /N AApervDte c .Y//6
'

|FCA /? 177t6st d}; ff f. Y T'l A i /. , Tff~ Cdst'AES/UX,k4/Q-

P.RE7s ci Kes FCA T/f6 AtiVrpt t^/H 77f/cA-st=rs
~ ~ ~

(s'6criaA/ A) ,4tv.h TVE #1 Efercr-E Tri9r M-r
(.5Ec7/ beys // ~4) 74 RE A.dU HT 5~9' kJ/, MM.D

Ll 9 ok J/. AE3?EC TI VfLJ' . TffE 5 E PRESS uAE5..

)
'

DYO/AL.P pe u.sEb 70 t// 7Y,9Pt967' T1f6

8. ppm 1 estscrs /A/ AA*EA/b/X C. .9

Revision - O
Preparer /Date 7FQ//-/F-?j
Checker /Date ue,c s/u/.sf

Fiie No. CPL -fSQ - t O(o page P of 3P

u



. - - .. - - - . . _ .- . . . - .- -

'

|

|ip, srt A rFM/Az P A' OPEA MF3' ,,
.

. 1

- - _. .TEMJ//E AMb r0t^ 6 NMEff P, MAMA'4/~fMc F0A
. _ .. - - .. -

.
.

. \

_. . Tft# 8PPrA MNb 4efrt^ EVMcMnrtorseveMe i

--- . D&M/ VEb / Ao th .,4 crM#t B t/A 4/'E' [TNF- . - . - -. .. e a-,
~

. .s.r re- QF 7/fE &MiqG-Es7 //VD( cMrr0N) PX6/%c?Tre
_ _ . .

.

l

. ... /N M / PEW h/k' g6. ,4 7 (=9 f c. O W J . Y W m pf 7ER M C._ j
- - st :s/f/CA 77aN . /r As7?n Mi/(. taic.e ['JJ. 1

|- .-- .. 5, t.. TGN J / c E STREsc - 57fM//(/

-TMF M e w P C/sn l'. 7. C., 4F 't 9. 9 M s /, / #

APPEHb/W /3 Wer gM 7/O c*b 73 Ab7V17' F9A

rNe ravvenn ru/E of 572. #f (APA tr.)
E7 c.45/4/ 7 TNG S Y/94t.hEr /!V SEcridIV

cY

x op rre cob e D'] to prus ,A r.s.,

O/= G 2. 7 /</, M 7' D z. */=, ffnye.b ON U/.7
/

TffE /A T5 /47 Anoss Temp., M y n S~>a '/=

BE TUF Td k E , M7~/60. / ,/es/.IA/O L n p i

AW ECAfr/c .mopalus GF & = 2 3 /dv kr/,,
l.*} R S Q M itf. FA/!A 5'0,- , .

CI Y , AN/%OFAOlAS///S |?YS /44 f714*dsAT Of '

.

0WG'% b 77'?t''ET7 ~[7M" A/N /Wdt*f?'C4 57dRS /Af ffl /

DGAtt d .b /fr .Tht/c</A/ /4/ 7M#4E 2 4rvb

/f S fl< MJ7ARTE/3 pdm 77tte srREJs --s7p'? der .
-- /N t'/SfA /S //o i

Revision O
Preparer /Date 7fe/, /vp-r/
Checker /Date de, //.v/e/

File No. cpl ~ lhGQ ~ 70(o Page 9 of EP

_



~

AW/(45 V.TNeJG Y.s. AWhIA7.5 VM4aes AAS i

Ct0JG 70 - TH 0J E T/fdWN //Y rM/4E.i?
*~

-.- poA 70.Yx cru nu Mub sw wa= cps, &snk
__.? /M / GF7~ JE~ Ek/Ec7d'b /9 R A N6Mafk/ ed5

,4Wh TE4PFRED (/Gro ''F t /a SV 9=, .SWM. Fgons_

- _ -

YHF C/M r/R y y / C'd S~7/NW .
~t ;

._. .

_ _ _ _

_ .l .. . 3 24._76 u St-(Nerc 1

CA178 CFMMP7 t/-/YdTC/f YOH OYf/VETJ

l/AL &l25 0); ?_ / , y ?- ANb3/ F 7-t-Q , ,4 7

- t o 'l= /9A G' st+0 W N //V /1PPEMb/k A

FO t< Tf-f2 2 - p/M t VE B 6/A/ Q & VMLu Arg/3 ,

TH&sE V A i:-tA d s A A<* Qu trE G-00) /=4 /t THt3
LM I'E/ H P E ft R 7td R 6= M N,6 17 /s Ft.A L t Y

AXPE< 78b 7"MA7" p7f jy u gfyf_r,p g,cjgg,D

/N CAEthi& 79 A7" LEif.rr 77 FT-LM, Fo/t

A resY 7e"Per*?n-Tu AE efwrc 727 rt+E
t w e 3 T Hywo r ce r 7 s n p eing r u n e yp

-

|Get 'P (Ap A rs ) , zr a m w evecres
|

WAf /Gf Y MO LA-Q_ f&p M C6 M Pp&ft
,

r//Ec P cMM *Pr 7014 0-tVE.rt FJR Tres 1'

|

/Hs+ r2/9/A'/-- i
L

Revision C
Preparer /Date .7F4Ny-yf |

Checker /Date udc //ar/s/
File No Ul -/8 Q -J O 6 Page /O of 7 2,

I



T' F/SlAA6; S" , |=/torH W SWfcx/.5 ,4, .

connearrow (a to asen seto ) sen.ua
- ceu swexw naa x . sox e ue =xcera j,
~

7 CO /N -L4/Eti,' . eve a 7r/Ar-k/P//NNL 7]e =
,

_ .
7 HIJ /5 /IV Gogb /+g/?eg-rugy/* zjv/'7W Ge h 'H, i

I
N V # t'. Id & S /A/ Mfl /.'. E Y , ?M7^ $Y, F0 A

80KX S/34qu/ N8b 5$9fA/ u/ ELD C ,
_'

- . . . . .

T//E 7 - A E~J| T 7 *ht/ C E ( T-/f) CC/A'f/6 Cal 4A E- %/ i
'

TO 7///s (e , AN h 70K 7ht=t*& P1AATP?t/sr
,

t5 2fr@ (sfy /A/ /Cfg yQ (, p pgA h&,
T/YG CLA Af/& /N FrG' M g e 6 /s f.A sc=)b Ci 9A 7/rc

GPF1% f tvi44.}/CET /M 4/' A C , r97 S / 4/ 14 // V N W

(lAXVE-/~/7 /N /=tS(JA%i T,
. . |

FC A - { c. C. 1f /N ~ M'/P///V,* , /5'' =

A 7, lod /<J/, , /9N b />t)/JTQ/V$ gs9 r/O }) -= 0, y
,

f//G F94 t0tAftAt O E Q Ld A 7(CA/ O O l , I s t) J B~sb

To DEtt / VE /<tc */M /kr/ G M 7/M
...

_ l Ef f*^ /4 No44Y3 ES .
'

f'' E| /</ C- =
(, -;aj

- - . - . - .

Revision O
PreparerIDate 7FC/I-/P-9/
Checker /Date va e //2// 9/

| File No. CP/ - /6 0 - M Ie
!

L
\



~ Aa FAA er/AAd M Eci-/?Ntcr Fc A%/ F VA 4 l4 A7'f0 H J

&6477/ G -fL Asrtc- (~Ehemj niynt ysEs Py4 A4'

_ 1NFtNt72 L.EAtGTH ArtML F/Ah/, A A/D L/NEnh |

11. 64477(c. (L&F/sA) sfA/AL?s&J FOA F//Vtre LEW5fA
~

| /q y/ AL /=M WJ /N rih = (4ebuCGb ser-rMW|.of

TfrP V/+fV8 (7b r/rGJtJ s&W ACCff7t+G4f /=44W

L <<Na re- crxenrett rei+w res geau <sa se=rwe

L eIVG T/f) A/Vz> FCAhF/N/TE t.EtGTN FCA W _,

~

thf YUF f 0 wC/t- T ritCTfCP TM(Ck TC< r/O N
'LJ2M PEA FCpT(4A=b. c M ArCA)' FA7A74t& C&MC

CyttotafrH cgckr cyftte 194sp A1A,2)f 70 Assu MS

T/fA T' MNr Pnear cres3 GncWrit- wo a Lb /36
IkITI$/V/F/Cdiv7,

f./ ELAt7/ c -PLAs 7tc (EPFm )
/c-cpqfcg B erac r5 Rif 7' N / 7 / W ,f t Y s s.s

AAE S/f] tdN fN MPPEA/ k k C. Two esz-caintwas
.- A A E .h0h/d G) FoA THE itepa cED rscr/p/Y. .

/t tmpit c E reecgN&rs (s& cr/ous M-/3 /N Ff S. 2)

0F /. 4 '75"" , AWh (2-) R/( 7~/tE C&Lr/O/V /1-
.

# #A4/Nti+tlA /tf f/f((gg f)ff Qf j, f'),,f ,

CM!Ytcnt P ttanuAer fn~ M pitv /atFtN/re

| Revision C
Preparer /Dato Yf.q,/f t7 qt
Checker /Date /wsc. e/.ar/S/

Fde No. C#4-/6 47 - 20 6 Page /1 of ?P



..
. - _ _ _ _ _ _ .

LGtt STH A K/Ad- Cp64 cf' f. / ?,lWZP UrEttQ
,

co/ sis k 72i> 142 k TF Kst, sqNb S 64 kit,o
.-

'

. . . 007f THE c/9 /r/c-A & P/76ST//it&;r /?s9d= n f & \

-- . . . . . . |

T!ff L4/<fEsP0/YDMG PA esta st.d y a t= .S~ fay,- ,.

~

.l.I - 19M.h % 7 b/. , Dr.ickrrfb nv cec 740tV 7,h

L. ,4a- A e PKCIEN 7/NG;- M kt/tME AEM cGA '
.- _ sez.nox (s-aj rraener Cure ssre=tr

~

X piterog.c) t=og rre pc-enser< sosc=e n :
~

_.

AGffN,, y/@ /9yggRgg 707/9&. PActsWE

/?N b THEfssint- srMest (wirs 'MMrr
Fif C W G ) /~C f/ 7 7 7 )::a /, , AVh cd R Rc*r/ d H63O

7D THe Pc -9"frx PRErsuAes of C$
A Alb % 9 ksi et r syd 402 to 795 7845
t m A tch Co

'

r/ Al c5 r/fE rf / r/ c Ac AAEnf apert

#/t /9f3DPt THa~ ac7 apt' PRestuAes

FC /$ TMf~ J%0ML,, f%'C /// FINIW
~

42MG7N, I./"DCSP cKMc,k /s PRepI c 7'sO

f93 .) T M /S b & , s v D AceEPrna w .

|

f L _ LIA/GRR ELArY/c (~L.EFm)'

% 1. / _ /?fbM CGD TE=v7/o/V
~

&EFm MS M L 7~s FO R 7/f5 /494PE |
Revision $

_

Preparer /Date 97e /-/ r i/
Checker /Date uc,c//ai/s/

File No. Cf J ~~fhQ ~fD(p Page /I of E P
1



- -

aw.p

Rc=Dc r c8h 5Ecr/SM ,q/25 G-/ t4*ff fy g,,g,b

/$tYb T,//o WH //V PncMes d' rs'i4MSKfa.
'

'~~~ ~~

Andevser evEne suor re coAn ,au rfi

?E .1.- K ls'sa cat +ct Mi"7H (ce'srM TAFC7?
_lj PM 700 3 /N C4M M) Fs A ci i+c/<- ,Tt

:. /9crer sesriar C<//t/ a/~ 1, r f to,I
~

, yL/ 0$p2A 7b ))f/2/'''E A/V Alt.OwA4 LE
~^

LE-(VST// Pbf. 7/7t'** /{ EpHC64 SEc77hN
_

MS/ddrJ age cdrMPMA'FA 7b TMa~

l=A/YCffAP.E /M(A.(F/7t(/C*. 55,, f,e 3/C //<'T /k/,
Deg/t/E% 7:pA/% 77/E $3 " /4f4 IAE PAWEA/re.g

TA.&l'E J"' /4 N.h ff Vf4,A6= /o 5uavt1An/i E

Y/fE GerMc.75 70 n t. t * .DEEse pintv'r,
/tY 7FA M 1 gy ,e g/r, c-Mc/i LENS 7/f.

//V7EAPoLA T/NG f N F/Sft/k" 10, 7~M E

A&Lo W A/3 Le l'GNS7//, wMERE /< =
= I O 'L o | K7th*y u e, /S E ddfV h

? BE % (. , " , 7/ff r ??<Lo vvA-Of E LENGTH

/5 Loy:EA 7/M/V rHE= AEDu ceb

. see.rtoM PLc.t t THe t/Ac.1'e 7 ore /t &en TH

.. O $ 2 . 7.$ + /* fo # ff/ G /)/ M M.D y4

--. F4$W Cf 7/ VAT lENIII/V(J sfCCdo7M/]J.E,/

Revision O
Preparer /Date yrt//../7.gf
Checker /Date ,v. e e/.af/p/

File No. c.8d-/4 Q ,?c fo Page / '/ of 3P

__



|

.| q; z, 2 :TM/c/( SEe r/o/V

:L / PPEND/.k E AND /WMAS //.9
t

~

. 7/ Mot Tt/E f E PW )?EstA cht /CO /t i W

-__N ? .. . /NF/d/(72 &EkG7N M//tb F 4 A /4f/W
~;:CL rire rmcp ccxr/siv of Twew1LW

.- (Tet T(011 C , f~fS. z) WHtc/t.c.py& n ~~

?_ bl0 Y /3 Y /NMMN * 344 e #: AEW
- - . . - . - . - - . -

0 F A.BDMr t. t .T '' i+Ervpec= .rnrsry
e n rsg.ttu s wpiA c.h ,e r i.sto46 rcs.b

/ ?

lAAOEA 77 FAN 7 H d ~ /11 A N // M M N t

go3 tu t. 4 YED ,b epTM /A/ r#/.5 /f$esV

O P /.I L

% 3. fA4 2K (Dik)lNTH- C/At.r/DdR&7/d/VJ_'
(3 Ec AUTE 7WG /A/ %Vc47764/ /J tat 7PE

6

t// c /A//7}/ of i9 A/sr/sait-M4' <t ernt- < art b
/

4/ tYh t R O P /*A G Ef (d A'8 AND Y V fit'** # C I T M * I ?r

fyAd see M ?O 22 MrS // tty 77/E t//crArny

0F SECTIO // if (Ff G. 2:.) h s- it des a t.-7-

Of 00//C'G %/'4 79/>t 9 /GN7~76 gpfft9hTb6

Cbl/hl7/OVC (*7/%9 d |-) , FA 77GPE~

~

cAn cx BawrH- op rt/e Fcav M/M-1
Revision C
Preparer /Date yfc//-/7-pt
Checker /Date se s/u/p/

File No. C 84-/4 Q .?O fo Page /f of 2P



. _ . . .-

? coJY J/.h Ef t=D , Ar ~ Py M 0Wr.- |

F/JME /2- sHo ws r/fE A r/MG CA &"_L t7T
'

?? FA TYGClE- C/? f-C/< Qj69wrH LKWT WH/cs?/

.N .
//A'& /?f/L/G46f.E, 7WE LAW fitA Law &._

-.| _| . & M rs K 4 Tl O ,) / J E/WLC.vdb, s//WCA= ..|._|

1:~'~ w Ec b st6etDRg 4 .s7tterrcs 5 / M pf & 2> /? E

|~~ IVC-GL/ S//3LF OA CC/>t/*AE1Y/IA"(SE-C-
. FtG. 3) A 7- 7?re /N.b t c Ar/d A<* L o eA170s.

THMr 4o4W tJ |

E = 9,.lo/ dk ''
0(4/

WWEME NVdM a nv sk / cA'd -/R CMS
PEA cycte f9M b dK /J sw ,Ms/ &.

T //f E Y P' FAe74<r og s7xcTr GA' /<

A/?6 Wo T VJ&b EYl / )tt C/C/Pc,k FAr)wfWC

gg/ht,*VT* * AL50, A A M L/5?7C. Es 7/4 A TE./-

OF Tf7'E /A/b/c/9 YAW Z.EM7/f ^/=fdl 712 |

/ 1 A k' / A t M 6 1 DBfTH OF /* / " / s G/W/V. . . . . .

AT 2. L " PY THE K TQLttT/6(rs tif/

~

7Bd LE s' Pi1R |-/-A * 2- ZY V/A/A/ G- T/fe,

.

P FPSC MR2" K /// t # 5 4 E Y /7.V 3 70
/

$ $ V2 TNW S A fd* Y Y E N C l' W k/Vb
..

Revision p
Preparer /Date 7)%/[-/7 9/
Checker /Date us,c,//af/s/
C/ 2. -[[@ - s'c 6 Page /$ of ?P#File No.

_ . _ _ _ _ ,



-.

'
s.

. I' ~ A p b/A/ C 7~Y/6 ??Y44st4c /c 9F /.L y

-.. .
t<J t (4E,' //V 7Ande= ,5~ G:/ yEs d k S* 2 /

,

!
~ ~ ~

kst Vfpi F4R /Mx/mMA< P A E xr te d s M ir: U
~

.l~ L Y/t&AA/l/VE-- k'MA'/A7/dAi s . 7Hfr c ' ALM &=
~

' '

,

1
~ ~ ~ ~ ~ ~ ~

g p s k , yi g, ,,5 gyp yys s rig 4 p. y 1e
_,

/ _

1

.N 0;etb W Tf/ , yep /c'75 s4 $Ad WTh' o(=
~~

1: -
f, / 77 x to ' iN. Icyc t.e , M644/7.P4 r/MS

~

- - - . - . . ..--

-. - rt/A Y fA0wrN AA-7E= f f' // 7 77,9sfrali

CiY cLE r St&fs / oat =,b /CTED G-f 6 WTH

OF d N l- Y Oa 60 4 T''' C W/t D'd" l./PS
0 F 7*MF P ZA At Y ., t.Ess repede rnsor/Eiv?g
M T/4 M G// /*0 7"EW7/M C- Y N'd AtdAU"'T W9lHbs

P/ A c& TH f fl1/A v r/r e A' 7*He /6 weit P # A' 7

0F THE /2 / d///d*/4A d.-/ /4/ //t/ f/9 /2,9

pl/lb WO 14 d. b R87/J47 //Y MSG 4/ S/f3 ZE

popeb te-rsb S A".a wrt-f , 7/fE t94WE d577b'APs'

dF CRMck Grots /YN -AR6 ftd.b G a b

iv&Gl /9/$LF @/>testRFD 7v 6rNEA
.

03N SER VM 7/T/M S us 17H 77 A' WEE ANb '

c AA-cfi #t4 4n67 rA/ T/ft'.7 Cn2c///A7/dA/.

|

i |
Revision n !

,

Preparer /Date 7/ t//-/9-rf
Checker /Date tw,e //A//P/

Fqe No. C// ~~{h & ~ ?Q f Page I 7 of W

|
- _. . . . . . .

1



- . .-

.? .50 coNci u sioNy
..

la EPF/M My (MGb c.sitTH PAoPERrre7
- - - _ . . .

--. LX~AfVEb Pito,M BTSP -l t?/f t VA L VG
.

/

[. ._ CAA Ytt AC*3MC 75, s4 /V.O 4.V/ Y/f TTACrfET

~ L ~.. _ p/t.am i tN/7E ele /M CN7 /4NAL PJ/5,, TD |c

'? s/fo LAf 77tA?'~ A/V /N F/Ntr'62' V l-QV& A'kH14.

? can cK wi rH DEPTH /N Ekcast d?f=
.

- . . . - . . . . ,, . . .

,

17 A CC E / TM8dd= *

'A,. 4 e F 4 urA r LASED t+1 i4 C/Q)st- c/t:5et
TD r.% tJ THM 7 AN 'W/AL c/R/1 & /. / "
.05EP usau4 b ,8E P MP7A/34& GWM Tw'

c.EAlN W OF Tft'E cp&W ife 2w e6 b

;*&c 7/G N //N.)c r/9 / E A . 4tv /NFin/7E4r

< 04/ Cr fLntA/ V 2. .C' '' DE?P /3 A e c E P7/tsv.c

M THE Tff/c,KEft re < 7/ c N : cIF 7N G V/ft w

c4/b'fc/r/ %2RE- N67/N?pgerMg45,
.,-

..

y, PfcD/< 7Eb FA7/5 y e cifA c/ Sm&vrN
/5 IV E SCl StBLE,

(c, A ssM F TS tT/GN kt S/1FErF ntMA GlN5
ff A E- /s 6 T' FQA Tffe LAsf $E7'I~ //V/3/ CiGin'df

-~

&//f f C W d N b Ef- & O & 5 T N f d 7 8 6 /@ |WO| C'8f/$Nf.
Revision C
Preparer /Date ' ypg/J /f.f/
Checker /Date nac o}aifs| |

File No. C/4 -[6 C - ?O 6 Page /8 of ?P |

|
|

_



._ . _ _ . _ _ . _ _ _ . . . _ _ . . . _ . _ . . . . . . _ . . _ - , _ . . . _ - . . . . _ - . . . . . . .

er ,

r

a_a-_ 1 .
..

. _

- - . . . 3, 7W& s4%*Gtrd d /M D/ Ct+779tY f 8A 6 ..

~AL- ? C$A/r/DEtedW = -/9cce~/M44 C 87- /J .
~

_ . ...

_ . , _ . . _ . . . , _ _ . . . _ _ - _ . . . - _ ., ., _ _ _ _
,

_... , _ .-

- - . . . _ - _ _ . - - . . . , _ . _ _ _ _

.._ .. .. - -- -. - - . . - - - . . . _

__ _.. , , _ _ _ _ _ _ . _ _ _

. _ - . _ . - . - , _ _ _..

- _ . _. _ . . . _ . . _.

. . - - . _ -

_ _ _ .._.

--==%--m% min =9.. -- _.,4,

- _ - - . . . . . .. ..

.--. .

. -

.

,

' !.

.

.

t

s

,-

|
,

!

' . , 1-

~

|
1
i

1

. . - . . j

_, I
1

- |

.

Revision C |

g4 [-/P-g/Preparer /Date

Checker /Date us.c //.u/.9/
File No. C8&/[Q -1O h Page ~/7 of JE I

1

- -- . _ . . , . .- , -, , . _ _ . , . _ - . . . , . - . ,-_,_



- _- . - - . . - - . . - - - . .-. -_. -. - .

3,0 AGFEAftv CGS
_

| /, CDfL F#y - ,7 ,)/7 cW/UR,b 70
M ,R , A n /' 750 V ,, __CONFt 'k AAr?eW.,? ./

" /9 ffA
I ~ 7 - 9 / ' CPL ~/6 9 ~ %o 1.J/Al VG TO

___ .

S/ /c/w
'

__ _

.. .L. Ur /A/ SPEC 770 W R e h rt TT, tsfet b NO. /fisRb2t71-
- ~ fif- Fo)G17 /9Nb /B 's2.Rb 2 A 2-P7- FW A 77 , . - }1GG A/u ccd,4KcPt.~/sd - at967, 7~4#. / 79' / aGWE

o 'r . 1st Fit.E

-.- 3. CP {4 4 G77fA RPL.-/.t r - n P/rcMii:rtA ro .. |
" AGt//Ed 0F .DOctt MEN 7/?? yow --

/t. /M M 7 750N,AA P/fJ'
.- Rd/O s<db/O W FADM 77/E AffMWFAQ7kAf-.

-. O P A'/fte 499 W J . FM ft ,MWb F% 0 8 ',' |-W-7/.
rt F/46 c/4 ~/dQ ~ 2. 0 'l e_ _ _ . . _ , __

--
'f, A s k s D f P v CD D E 3Ec r/&v .ZE / 7 8 y t s / 7,fd k~

ojtr/f I T 9 0 f.'b2&Nb,HM , . I'tA)B-h400 ' ANb
<4 PPEWh/cer N Afb .4.

It -

5 S I c/ * c..t* M c g , 3 TT!EST MA//V Yr8 0F BfA. vat M 70 . |
R ectA C. TE d ' 3/ f/lE *PL ~/6 4 ~ 2D9's A'''A 0

"
C, s*E C/M.CtK A 7/O N P/9 c M (H* S/AAt /tt /VX Y

of CTREst23 / 4 it' ,P L n /ti 4=p/-s i4x 77oN '''
CtW -/6 $ - 7 D.S; /4644' e.{.5I F/ L 2 U O.

'7 CP4' L FAX - 7~. GATES 70 A /s4AY7Jo/v ,
'
i

t ~ t 1 - 9 i , " AHM u P b9 7a- " ', si l'u.e en -ii. a - zoy,

,o to Gggts~ (1*Aftdy R.0),W. P c -cn 4-cp c/suPurEfi' s i

5 7 7< u c 7/ / R M t- /N7EGA/7,7 AffO c,, T/Vc , FMAC /9f8

7 M /cq/M AA, E7s AL. "A/V GNSt/MSE/9/NG /PE/YO/9CN
POM' E l.Asr/C - P t'As7t c. FMc TM /d' MNMQs/J" *

E/At AEPOA r N P -- / 9 3 t, 7t4 Y - / ??/ < -
" //*

_ 14 Gt n L M n r/off p,P F&nw.r /N Fdniv/7/c /-YP/4/G-
._ . EMF REPOR7 NP ~60 KQ NOW7EcH cm., Os7: /9ff.,,

. II. Asms or'Py cy,D E seerre v .22C 77pr eptrroty
17 fu ADbEAADM/LA , APfefvbtX Z .tut T9

If

/Z, Y. L . G fi9// 2/R G7' 4t.-., EM9l lIsfr/AY df ///G /&
ENW,>' Pst& At4*7/996 - c-cPdAV/MEH7J | EPAf
A' EPM:7~ MP-SS''?/, ' 7.NN. /!*/?.

Revision O
O't C- [-t?-9//Preparer /Date

Checker /Date ' #G c ' //a//f f

File No. cad -/6 4 - Fo G. Page 20 of J J'

^ h *-.Pw- - r



13 C fif FAK - Z GnM 7t! v 7 R Q P G W . t' b ,7

" Fo s o e c m rie ",, t - i , - 9 i , .rt me cri . -e - wr,

N-. _ . 0$ ... (H*fVE8 Al;- ECECIRfC i 8/IW/Af7 72VO ?b2 |D
" tee &c ro R THEM#c cyc4 es " sen n, tWS) |s

_
TE F/tf c;'l- oFN -tco .

|
. . _ . . . .

.. .

- 1

.

. . . . . = . . _ , . - . - . . -

_

.

..

Flevision o
Preparer /Date ff<./. /-t 9-y|

_

Checker /Date me //.t /5/i

File No. C./4. -/4 Q - PO 6 Page 2/ of J P



,

7.~481&. /

Ant %ftn |MP r

I
A/a'cs Moive 60. ) 7p 1# Q XI''I7

.1
% 2/7 /2.zdf /.57T /Q 34M S.12k H.777
% 2/4- /2. /4 ' l J! /o.s/Ja 4 6441 39, WJ

q f/5 //84* /*/ o so.7.$}.ri c!i'.14k fo.27S*
c f/4 /A C9' orfl /o. d& h,' /O.29% 4t.too

2/f //. ?/" O S'S' //.2/ M //. /3)to' 4c2.o rr
Z/C // o ?' 0* A7 // ro k. /2.2a K gy, / z s-
2// /o. ?& " O //. 04 U /f. .' yf, ry g

% /6* / /2.26'- S 73 4 c-) 6.64 A/, 7/1

% /bo /2. /4 ' - 6 2ch; a9H
/c9 //. sfa' 6.46k 2.37k

k /r8 // 44 * 7. sok f.7th;

L /c7 //./2' &.icK .s":o 9As

%)
is'd. /o. 78 ', d.4fM 4 4'4'N
/s: soA4 e. 4 oh.' 7 72>< gg,,ooo

v, /or /2.9W z$tt 7 74k; o.39M / % 10 0
\1 /c4 /2.47' 2.fti J./cM p.SdM i 7, 56,3

toa //. 9 7 * I A P , d.'42b; o.944 ) '1, y 2. r
do2 //. 48 * /*99 7 C/s*N /.drK 1ct,3iy
to / /o.90'*.947 C 7/k 2.6*fM u . <ft 7
ioa /o 48'O.V97 4.?o K 2.'4 4 M 2.1.61[
99 9.951 0 4.48k 4.99M 15".050

l 40 '*=ec Ps:Cx;ft.d& .4oygc: /. M Jo m pery 7
2. foe 532 */ .rfs 9or sppyt. m wa,

4vfr/ 4' 70 Y 57 e u A~ece 74 p m .
3. fse,. ,96 x1. 2..

.
-

- , - - _ _ -

Proporc:i by: FFC /'/-/ 9 - 9 /
: Mc // ads / |

j Chcche:1 by#4 -/ 4# -?e69 .':!!c tja. C j
iUcro 2 R ._ c| _37

*

- - . . . . . . . . .. _ _ , _ _ . . _ . . . .

Revision 0,,

Preparer /Dete ' & ///7/f)
i Checker /Dete Y///r/v/

File No.4^4. -/4[- dd~ ~ Page 4 of 4



. - . - . . ..-
.

-- . .-
m. . .. . .. .. -

1

1-

i

TAA '6 %~
I"'~ ~'~~~~T/"Crd' -/ r-1/

~~ m
j Praptrad by: A y

1

,
Chceha by:- * c //8 //S/ ''

,

| .*ll3 i:0. V4 ~/4C - 106 __ ,
RAlllRG 080000 00B$talts F10f TRI5!LI ft37 DATA 5 N'~*30 - ## S h }(ALPIA I, 18) j S 3 2. * g .

_.,

~1~.. _m;_ mm_. ,,j

e, tot.0.10
f: ofs EL e,ntfors
(Ill) (111) (1) (181) (IN/II) Ite,i 1+(fs/t) N ALPIA
..... ..... ..... ..... ..... ..... ..... ..... .....

88.8 100.1 !!.5 1f100 0.115 - 1.125 1.001 8.490 0.15!

E V f M+. a- ,.

Eo N fo

e, = r.

E

Yt1(1E srRPnv, 7/d;dh TTBA/A'.vi //Gp e ,' E, E. =

C 61 rwe sriwss, yiech rree gs.*

E ELAS Tic itt @ u t u S ...=

a, n A/9/?t8EAG -o3CroOb=
TM u'E 7RGss -

.5 TN /4 //V LMV) CON?rM/V75,

c< /?Nb h- 19t?E CAL C K L/t TEM F/96/>s 7EW:r//- G.
res r reesu & rs /rs e t L o w s o z.7 :

;

% = 9 , (mez srassr) .

| /.Arv(I + eu).%=,

1

-n
c< = N '*e") R (/+ e ) x (i+ e, yu

N' 9/") r O +///s) y (i +cy,,')y s
wNsAe : n a rs , (u& 7/.esre reustce erne.ss)e, mineewc srwv sr=

a vr,
(g/At Ti4/ A/L Y 7/7AE' rils /=MRcru/w -

, 9

.srspiv .a mer o.Io).

,



_ _ _ . .

_.
. ._ ..

1
1
I

TABLE ),-
SUMMARY OF TENSILE DATA AT 450-5500F FOR

I

J-TOUGHNESS TESTED FERRITIC PIPING MATERIALS (to)

,

Material Condition Yield Ultimate
(ksi) (ksi)

|

31 - 52 65 - 85 jBase Metal ....

!

70XX SMAW PWHT 34 61 |,

80XX SMAW PWHT 73 - 75 88 l

=

| SAW PWHT 50 - 64 72 - 105

| l

I

|
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TABLE Y,

SUMMARY OF AVAILABLE JI DATA FOR
j
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i

SENT BYiREClRC PROJECT i 1-17-81 1 16:02 iCP&L BRUNSWICK PLANT * 40897889841# 2
'

. ,

BNP UNIT 1 RER VALVES 1-311-F0601/.70603

HYDROSTATIC TEST PRESSURE AND TEMPERATURE (ASME XI CRITERIA)
I1088 TO 1103 PSIG 164'F MIN /Pu*/ 7 MAX

NORMAL OPERATING TEMPERATURE AND PRESSURE

532*F/ 1250 PSIG* (SAME AS RECIRC SYSTEM DISCHARGE)

* Based on known suction pressure and pump ourves. No direct
I

reading recirculation system discharge pressure gauges.
i

|

puvarcit. pannmTras As mRDoRTED ON CMTRE

CHARPY IMPACT TEST RESULTS

F060A - FT. LBS . AT ~20 * F 21-18-22

F060B - FT. LBS. \T ~20'F 21-32-31

ULTIMATE TENSILE STRENGTH

F060A - 99,100 PSI

F0605 - 100,100 PSI

YIELD STRENGTH

F060A - 81,500 PSI

F0605 - 79,900 PSI

ELONGATION (4)

F060A - 22.5

F0608 - 22.5

Prepared by: IN,!/~'#
^' # # 'b' 'Checked by: JIM GATES

File No.CA'AIA' lib E**' 1/17/'l
Pege_/#~# CI .AB-(
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to
pc-CRACK

(C) COPYRIGHT 1984, 1988
STRUCTURAL INTEGRITY ASSOCIATES, INC. / C .7,

SAN JOSE, CA (408)978-8200
~

VERSION 2.0

Dato: 18-Jan-1991 Cd9CE /. 4t s t/V G- /*9V4~/f&G-G WM C t~

Tico: 10:59: 8.33 OF /, 6 T " Ed/f /?FGt ON 0/:'
P E p tt C 6 4 TH t C l<f/G7 7,

INSTABILITY EVALUATION

CP&L bSEP-1 RHR VALVE

crock model: AXIAL CRACK IN CYLINDER UNDER INTERNAL PRESSURE

MATERIAL PROPERTIES -
FLOW STRESS (SIGMAf)= 81.4500

YIELD STRESS (SIGMAo)= 62.8000
YIELD STRAIN (EPSILONo)= 2.317E-03

YOUNG MODULUS = 2.710E+04
POISSON RATIO = 0.3000 l

l

RAMBERG-OSGOOD STRESS-STRAIN LAW:- |

ALPHApl= 0.3520 l

Nple 8.4900

GEOMETRIC PROPERTIES:-
OUTSIDE DIAMETER = 12.2950
WALL THICKNESS (t)= 1.6950

OTHER CONDITIONS -
PLANE STRAIN <1) OR
PLANE STRESS <2)= 1

dA= 1.695E-02

LOADING CONDITIONS:-
PRESSURE: 1.0000

-CRACK DEPTH (a): 1.1000 i

(a/t): 0.6490

c/t(a/b) F_ H
0.0000 1.1220 38.7137
0.1250 1.1853 16.1976
0.2500 1.3515 10.6242
0.3750 1.6641- 6.6517
0.5000 1.9766 2.6793
0.6250 2.4176 1.6100 Prepared by: I8CI~/9~7/
0.7500 2.8586 0.5408 g ,jyj,,

File No.CPe-//+ru. Itov: o
Page C-A ci C -J'

- _ ._



.._ _ . - - . - _ _ _ _ _ . _ . _ . . _ - .._ _ _ -

pc-CRACK VERSION 2.0 PAGE 2'
HATERIAL J-R CURVE CPLRHRVL i

/' C' ~2Ja 1.8657 * (da)^ 0.2862
J1c= 0.3500

~

"

Jeax= 2.0000

INCREMENTATION:-
PRESSURE INCREMENT = 0.2500
NUMBER OF INCREMENTS = 100

*

INCREMENT PRESSURE
WITH CRACK SIZE ADJUSTHENT FROM MATEllIAL R-CURVE

STRESS Andj Jappl Tappl Tmat dA
1.0000 1.1000 0.0130 0.1395 522514.8725 0.0000
1.2500 1.1000 0.0204 0.2199 169317.1298 0.0000
1.5000 1.1000 0.0296 0.3200 67070.6710 0.0000
1.7500 1.1000 0.0406 0.4408 30498.7427- 0.0000
2.0000 1.1000 0.0535 0.5833 15335.2663 0.0000
2.2500 1.1000 0.0683' O.7484 8323.6917 0.0000
2.5000 1.1000 0.0852 0.9372 4798.0118 0.0000
2.7500 1.1000 0.1042 1.1507 2903.3481 0.0000
3.0000 1.1000 0.1255 1.3896 1828.7059 0.0000
3.2500 1.1000 0.1490 1.6548 1191.2933 0.0000
3.5000 1.1000 0.1749 1.9468 798.6976 0.0000
3.7500 1.1000 0.2033 2.2663 548,9717 0.0000
4.0000 1.1000 0.2342 2.6136 385.6303 0.0000
4.2500 1.1000 0.2678 2.9892 276.1507 0.0000
4.5000 1.1000 0.3040 3.3936 201.1703 0.0000
4.7500 1.1000 0.3431 3.8274 148.8190 0.0000
5.0000 1.1040 0.3892 4.3177 108.6527 0.0042
5.2500 1.1062 0.4371 4.8310 81.3661 0.0063
5.5000 1.1091 0.4896 5.3869 61.3100 0.0093
5.7500 1.1133 0.5481 5.9964 46.2792 0.0138
6.0000 1.1196 0.6144 6.6727 34.8122 0.0206
6.2500 1.1313 0.6961 7.4767 25.4945 0.0319
6.5000 1.1518 0.8042 f ~'S7 17.7902 0.0529
6.7500 1.2100 1.0198 1 7 9.8370 0.1212-

BY INTERPOLATION

Jerita 0.9995
Tcrits 10.58664

PRESSUREcrits 6.7264
w= 1.2830

MATERIAL J-R CURVE: CPLRHRVL

da Jaat Tmat
0.0020 0.3500 184.1541
0.0026 0.3500 152.1712
0.0034 0.3671 125.7428
0.0045 0.3963 103.9044 Prepared by: E '# #

f/af/g/0.0058 0.4278 85.8588 use
0.0076 0.4618 70.9473 Checked by,.

_

;

Flto N3. Cf&NA ~lN RCV; 9- --

Pege C ~T c .G.f-
.- .

- -- .- . , . _ _ . _ , ~ ._. ,,



pc-CRACK -VERSION 2.0 -

PAGE 3

0.0099 0.4985 58 62550

0.0130 0.5381 48.4437 /g C - y.0.0170. 0.6809 40.0302
0.0222 0.6271 33.0780
0.0290 0.6769 27.3332
0.0378 0.7308 22.5861 1
0.0494 0.7888 18.6634

| 0.0646 0.8516 15.4221
0.0843 0.9193- 12.7436 ,

'

O.1102 0.9924 10.5304
0.1439 1.0712 8.7015

i0.1881 1.1564 7.1903
0.2457 1.2484 5.9415
0.3209 1.3476 4.9096
0.4193 1.4547- 4.0569 '

O.5477 1.5704 3.3523 !0.7156 1.6953 2.7701 1

0.9348 1.8300 2.2890 8

1.2212 1.9755 1.8915

END OF pc-CRACK -

1

>

| .

|

|
l

-!

Prepared by: TYNf-W
Checked by: *' e /A//.9/
Fue No, CA-/40-704 Rovi D

--

Page C- F ef_C_-P
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to
p3-CRACK $ C-f"

1 (C) COPYRIGHT 1984, 1988 -
-

I STRUCTURAL INT 5:0RITY ASSOCIATES, INC.
SAN JOSE, CA (408)978-8200

VERSION 2.0

Dato: 18-Jan-1991 C All* 3'* ~ |'l3 /WG- /?VNN??llM W/14-L
Tico: 10:49:48.47 A I SR /~l0N A M /, $~7f /:44

,

/tC'"GIOIV C/* Ad5DMCdb 7~WQHQ
INSTABILITY EVALUATION

! CP&L BSEP-1 RHR VALVE

l crack model: AXIAL CRACK IN CYLINDER UNDER INTERNAL PRESSURE

MATERIAL PROPERTIES:-
FLOW STRESS (SIONAf)= 81.4500"

YIELD STRESS (SIONAo)= 62.8000
YIELD STRAIN (EPSILONo)= 2.317E-03

YOUNG MODULUS = 2.710E+04
POISSON RATIO = 0.3000

RANDERG-05000D STRESS-STRAIN LAW:-
ALPilApl= 0.3520

Np1= 8.4900

OEOMETRIC PROPERTIES:-
OUTSIDE DIAMETER = 12.2950
WALL THICKNESS (t)= 1.5350

OTHER CONDITIONS:-
PLANE STRAIN <1) OR
PLANE STRESS <2>= 1

dA= 1.635E-02

LOADING CONDITIONS -
PRESSURES 1.0000

CRACK DEPTH (a)= 1.1009
(a/t)= 0.716d

c/t(a/b) F H
0.0000 1.1220 37.7045
0.1250 1.1860 15.8513
0.2500 1.3561 10.4580
0.3750 1.6762 6.5798 1

0.5000 1.9963 2.7016 !
0.6250 2.4626 1.6309 j
0.7500 2.9289 0.5602 !

Prepared by: M['/ f" U
Checked by: ^'d c '/3d8/
File No._Cr#WN 'JM Rev: 0 -|

Pege C'[- of C ~P |
I
|

_ - . . _ _
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pc-CRACK VERSION 2.0 PA0E 2

NATERIAL J-R CURVE:CPLRHRVL
Ja 1.8657 * (da)* 0.2862 [$' C ~ b

J1c= 0.3500
Jooxa 2.0000

INCREMENTATION -
PRESSURE INCREMENT = 0.2500
NUMBER OF INCREMENTS = 100

INCREMENT PRESSURE
WITH CRACK SIZE ADJUSTMENT FROM MATERIAL R-CURVC

STRESS Andj Jappl Tappi -Tant dA
1.0000 1.1000 0.0194 0.2144 191977.1739 0.0000
1.2500 1.1000 0.0306 0.3391 61806.4586 0.0000
1.5000 1.1000 0.0445 0.4952 24305.4611 0.0000
1.7500 1.1000 0.0612 0.6839 10966.8747 0.0000
2.0000 1.1000 0.0808 0.9066 5470.7578 0.0000
2.2500 1.1000 0.1036 1.1642 2946.3047 0.0000
2.5000 1.1000 0.1296 1.4573 1685.7285 0.0000
2.7500 1.1000 0.1590 1.7863 1013.0642 0.0000
3.0000 1.1000 0.1918 2.1512 634.1657 0.0000
3.2500 1.1000 0.2283 2.5520 410.9066 0.0000
3.5000 1.1000 0.2685 2.9891- 274.2345 0.0000
3.7500 1.1000 0.3125 3.4633 187.7712 0.0000<

4.0000 1.1032 0.3637 3.9923 128.7034 0.0033
4.2500 1.1053 0.4185 4.5617 90.6521 0.0054
4.5000 1 ;085 0.4797 5.1911 64.5174' O.0087
4.7500 1.1133 0.5490 5.9035 46.0917 0.0139
5.0000 1.1211 0.6296 6.7452 32.7498 0.0225
5.2500 1.1374 0.7355 7.8710 22.2262 0.0387
5.5000 1.3912 0.9441 9.1252 11.9226 0.0926
5.7500 1.1926 1.0629 10.5339 8.8731 0.1401

BY INTERPOLATION

Jerita 1.0187
Torita 10.0091

PRESSUREcrits 5.6569
ws 0.8668

MATERIAL J-R CURVE: CPLRHRVL-

da Jaat Taat
0.0020 0.3500 184.1541
0.0026 0.3500 152.1019-
0.0034 0.3672 125.6283
0.0045 0.3965 103.7626
0.0058 0.4281 85.7026
0.0076 0.4622 70.7859
0.0100 0.4990 58.4655
0.0130 0.5388 48.2895
0.0171 0.5817 39.8847 |

+

0.0223. 0.6281 32.9427 Prepared by:- MC/~Od/
Checked by: _me </w/s/
File No. cA-M#-JM Rev: 0 ,

Page C -/A of= C d
;

|

1

-1
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pc-CRACK VERSION 2.0 PAGE 3

0.0291 0.6782 27.2090
0.0381 0.7322 22.4732 o g7
0.0498 0.7906 18.5617 /f
0.0651 0.8536 15.3310
0.0851 0.9216 12.6626
0.1112 0.9951 10.4587
0.1454 1.0744 8.6383
0.1901 1.1600 7.1348 .

'0.2485 1.2525 5.8930
O.3249 1.3523 4.8673
0.4247 1.4601 4.0202
0.5551 1.5764 3.3204
0.7257 1.7021 2.7425
0.9486 1.8377 2.2652
1.2401 1.9842 1.8709

END OF pc-CRACK

,

i

!

MS/f-/ f- 9/Prepared by:
Checked by: "'c /h //3/
File No'.MV49-106 gey: 0

_

_

PageC-7 ef C -f
_
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CPL-16Q
PCCRACK EPFH AXIAL FLAW PRESSURE VS. HOOP STRESS

Ro(IN): 12.295 Ro(IN): 12.295 SIONAha
t(IN): 1.695 t(IN): 1.535 (2*p*Ro*2)/

'

Ri(IN): 10.6 Ri(IN): 10.76 (Ro*2-Ri'2)

HOOP HOOP
PRESS. STRESS PRESS. STRESS

(KSI) (KSI) (KSI) (KSI)
..... ..... ..... .....

1.00 7.791 1.00 8.543
1.25 9.738 1.25 10.679
1.50 11.686 1.50 12.815
1.75 13.634 1.75 14.950
2.00 15.581 2.00 17.088
2.25 17.529 2.25 19.222
2.50 19.477 2.50 21.358
2.75 21.424 2.75 23.493
3.00 23.372 3.00 25.629
3.25 25.320 3.25 27.765
3.50 27.267 3.50 29.901
3.75 29.215 3.75 32.036
4.00 31.163 4.00 34.172
4.25 33.110 4.25 36.308
4.5G 35.058 4.50 38.444
4.75 37.006 4.75 40.580
5.00 38.954 0.00 42.715
5.25 40.901 5.25 44.851
5.50 42.849 5.50 46.987
5.75 44.797 5.75 49.123
6.00 46.744 6.00 51.258
6.25 48.692 6.25 53.394
6.50 50.640 6.50 55.530
6.75 52.587 6.75 57.666
7.00 54.535 7.00 59.801
7.25 56.483 7.25 61.937
7.50 58.430 7.50 64.073
7.75 60.378 7.75 66.209
8.00 62.326 8.00 68.344
8.25 64.273 8.25 70.480
8.50 66.221 8.50 72.616
8.75 68.169 8.75 74.752
9.00 70.116 9.00 76.888 i
9.25 72.064 9.25 79.023 '-

9.50 74.012 9.50 81.159 I

9.75 75.959 9.75 83.295
10.00 77.907 10.00 85.431- !

'10.25 79.855 10.25 87.566

Prepared by: @b i
* '/* M# 'Checked by: -

0 A c-f
File No.C84 ~/AUfM Rev: -

Page_ C~I d - -
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1 to
J pc-CRACK !

(C) COPYRIGHT 1984, 1988 |

STRUCTURAL INTEGRITY ASSOCIATES. INC. I

SAN JOSE, CA (408)978-8200-
VERSION 2.0'

Dato: 18-Jan-1991
Tico: 11:26:26.65

LEAST SQUARE-CURVE FIT OF STRESS PROFILE
,

s

CPL RHR PRESSURE STRESSES AT 1.636" SECTION (1260 - PSI, SF=3 )"

TERN COEFFICIENT
| C0 4.473E+01

C1 -6.757E+00.4

'

C2 4.039E+00
C3 -1.408E+00;

'

COEFFICIENT OF DETERMINATION R*2= 0.9998
CORRELATION COEFFICIENTS 0.9996

X VALUE Y VALUE Y CALC DIFF
0.000E+00 4.474E+01 4.473E+01 1.300F-02
2.700E-01 4.313E+01 4.317E+01 -4.246E-02
5.500E-01 4.204E+01 4.200E+01 4.148E-02
8.300E-01 4.110E+01 4.109E+01 5.239E-03
1.100E+00 4.027E+01 4.031E+01 -3.163E-02
1.380E+00 3.941E+01 3.939E+01 1.918E-02
1.535E+00 3.877E+01 3.878E+01 -4.801E-03

END OF pc-CRACK-
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to
pc-CRACK i

(C) COPYRIOHT 1984, 1988 |
ISTRUCTURAL INTEGRITY ASSOCIATES, INC.

'

SAN JOSE, CA (408)978-8200
VERSION 2.0

Dato: 18-Jan-1991
Tico: 11:39:50.75

LEAST SQUARE CURVE FIT OF STRESS PROFILE-

CPL RHR THERMAL STRESSES AT 1.535" SECTION (632 F, SFal)

TERM COEFFICIENT
; CO 1.319E+01

C1 -3.456E+00
C2 7.880E-01
C3 -1.097E+00

COEFFICIENT OF DETERMINATION R*2= 0.9995
CORRELATION COEFFICIENT = 0.9990

X VALUE Y VALUE Y CALC DIFF
0.000E+00 1.322E+01 1.319E+01 3.419E-02
2.700E-01 1.220E+01 1.229E+01 -8.856E-OP.
5.500E-01 1.138E+01 1.134E+01 3.910E-02
8.300E-01 1.029E+01 1.023E+01 5.703E-02.
1.100E+00 8.860E+00 8.878E+00 -1.762E-02
1.380E+00 6.960E+00 7.034E+00 -7.422E-02
1.535E+00 5.820E+00 5.770E+00 5.008E-02

END OF pc-CRACK
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to

pr-CRACK
(C) COPYRICHT 1984, 1988 /j )b -4,

STRUCTURAL INTEGRITY ASSOCIATES, INC. _

SAN JOSE, CA (408)978-8200
VERSION 2.0

x (MA= era'nno)Datot 18-Jan-1991 C/1se h - L//9 = .

Tico 11:59t48.95
i

LINEAR ELASTIC FRACTURE NECHANICS EVALUATION;

CPL RHR VALVE, 1.535" SECTION (A), SF=3 ON PRESSURE, SF=1 ON THERNAL

crock model ELLIPTICAL LONGITUDINAL CRACK IN CYLINDER (T/R=0.1,A/L=0.5)

i WALL THICKNESS (t)= 1.5350

STRESS COEFFICIENTS
CASE ID CO C1 C2 03

PRESSA 44.7250 -6 7567 4.0393 -1.4076
;.

THERHA 13.1858 -3.4559 0.7880 -1.0970

CRACK ---------------STRESC INTENSITY FACTOR--~~------------,

| SIZE CASE CASE
PRESSA THERHA

0.0246 7.858 2.312
0.0491 11.105 3.261
0.0737 13.590 3.983
0.0982 15.682 4.586.
0.1228 17.522 5.113
0.1474 19.183 5.586
0.1719 20.707 6.017
0.1965 22.123 6.414
0.2210 23.452 6.783
0.2456 24.708 7.130
0.2702 25.903 7.456
0.2947 27.043 7.766
0.3193 28.141 8.061--
0.3438 29.202 8.343

I 0.3684 30.227 8.613
0.3930 31.220 8.871 >

;

0.4175 32.183- 9.119
0.4421 33.120 9.358-
0.4666 -34.032 9.587
0.4912 34.916 9.806
0.5158 35.780 10.017
0.5403 36.625 10.220
0.5649 37.453 10.416
0.5894 38.263 10.605
0.6140 39.059 10.788
0.6386 39.847 .10.'966

Prepared by: MCM-/7 -7/
Checked by: we '/w/s/
File No.CA-/4c ,74 Revt O

,

Page_2)-I of b//-; _

-. .- - - . -- . . -- .- --- ,



> - . _ _ _ _ _

| pc-CRACK ' VERSION 2.0
PA@E 2'

1

0.6631 40.623 11o138
| 0.6877 41.38b 11.304 jg y) . 7
i 0.7122 42.137 11.463
| 0.7368 42.877 11.618
' :O.7614 43.606 11.766 '

J.7859 44.329 11.909
|
-

0.8105 45.043 12.046
0.8350 45.747 12.177
0.8596 46.444 12.302
0.8842 47.131 12.422
0.9087 47.811 12.536
0.9333 48.487 12.646

i0.9578 49.158 12.751
0.9824 49.823 -12.850-
1.0070 50.481 12.944

81.0315 51.132 13.032 j1.0561 51.776 13.114
>1.0806 52.413 13.190

1.1052 53.038 13.259
1.1298 53.658 13.322

{1.1543 54.271 13.379 |1.1789 54.879 13.430
1.2034 55.481 13.475
1.2280 56.077 13.513 ;

1

END OF pc-CRACK-

|

I
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s_r s > 3 ))

(1,,h[~f[( pc-TRACK
(C) 00PYRIAHT 1984, 1988

STRUCTURAL INTEOR'TY AEUOCIATES, INC.
SAN JO2E, C,i (408)978-8200

V'ahs10N 2.0

Date: 18-Jan-1991 C N % * ~~ 4[8 * '

Tice: 11:50:54.86

LINEAR ELASTIC FRACTURE MECHANICS EVALUATION

CPL RHR VALVE, 1.535" SECTION (A), SF=3 ON PRESSURE, SF=1 ON THERMAL

vrack modeltELLIPTICAL LONOITUDINAL CRACK IN CYLINDER (T/R=0.1.A/L*0.2)

WALL THICKNESS (t)= 1.5350

STRESS COEFFICIENTS
CASE ID CO C1 02 C3

PRESSA 44.7250 -6.7567 4.0393* -1.4076
THERNA 13.1858 -3.4559 0.7880 -1.0970

1

CRACK ---------------STRESS INTENSITY FACTOR---------------- '

SIZE CASE CASE
PRESSA THERMA

1

0.0246 10.771 3.170 !0.0491 15.294 4.493 !0.0737 18.807 5.515
0.0982 21.806 6.382
0.1228 24,481 7.151
0.1474 26.929 7.851
0.1719 29.204 8.498.
0.1965- 31.347 9.104
0.2210 33.383 9.676
0.2450 35.332 10.220
0.2702 37.208 10.740
0.2947- 39.022 11.240~
0.3193 40.810 11.730
0.3438 42.581 12.212
0.3684 44.315 12.681
0.3930 46.017 13.138
0.4175 47.690 13.584
0.4421 49.338 14.020-
0.4666 50.966 14.448
0.4912 52.580 14.868
0.5158 54.176- 15.281
0.5403 55.757 15.687
0.5649 57.324 -16.085-
0.5894- 58.878 16.477
0.6140 60.421 16.862-
0.63C6 61.945 17.238 Prepared by: #C/-/ P- t/ __

Checked by: me _ e/ai/sf ]
File No. cit-/Sc-yy p,7~o

'

Page J -/ __ot.L-y
'~
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. seu e-
pc-CRACK VERSION 2.0 PAGE 2

0.6631 63.459 17.608 '

O.6877 64.965 17.973 y,._c
0.7122 66.462 18.331
0.7360 67.962 18.684
0.7614 69.436 19.031
0.7859 70.988 19.392
O.8105 72.561 19.754'

0.8350 74.132 20.111
0.8596 75.701 20.463
0.8842 77.26' 20.810 90.9087 78.838 21.151 10.9333 80.392 21.485
0.9578 81.942 21.812

s0.9824 83.492 22.133
!1.0070 85.041 22.449 '

1.0315 86.589 22.758
1.0561 88.136 23.062 '

1.0806 89.686 23.361
1.1052 91.245 23.656
1.1298 92.805 23.946
1.1543 94.365 24.229 j

.

,

1.1789 95.924 24.505 j
1.2034 97.484 24.775 !1.2280 99.044 25.038 )

END OF pc-CRACK

3
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# v

- t e.
' pc-CRACK - /3 )$ -- / p - J

(C)_COPYRISHT- 1984,-1988
STRUCTURAL INTEORITY; ASSOCIATES, INC.

SAN JOSE,:CA-(408)978-8200
-

VERSION 2.0

Dsto1 18-Jan-1991 C//56 7, - dpff * /d [M/#EC//04/V0)'
Tics 12:40:31.88

'

,

LINEAR ELASTIC FR/.CTURE NECHANICS EVALUATION

CPL RHR VALVE, 1.535" SECTION-(A), SF=3 ON PRESSURE, S?=1-OH THERNAL

crack sodel: ELLIPTICAL LONOITUDINAL-CRACK |IN= CYLINDER (T/R=0.1,A/L=0.1)
,

WALL THICKNESS (t)= 1.5350

STRES8 COEFFICIENTS 1CASE ID CO C1 -C2 C3 i
PRESSA 44.7250 -6.7567 4.0393 -1.4076 |THERNA 13.1858- -3.4559 0.7880 -1-.0970 1

C RACK --------------- STRES S I NTENS I TY FACTOR----------------
SIZE CASE CASE

PRESSA THERNA

0.0246 11.706 3.445
0.0491 16,696 4.905
0.0737 20.621 6.047
0.0982 24.013 7.029
0.1228 27.071 - 7.910
0.1474 20.902 8.721
0.1719 :32.566 9.480
0.1965 35.161- 10.199
0.2210 37.536 -10.886
0.2456 39.889 11.546
0.2702 42.175 12.184
0.2947 44.406 12.803
0.3193 46.713 13.441
0.3438 49.119 14.105-
0.3684 51.508 14.761
0.3930 53.885- 15.410
0.4175 56.252 -16.053
0.4421 58.612 16.691
0.4666 60.967 17.324
Oi4912 63.319 17.953
0.5158 65.670 18.578:

| G.5403- 68.021- 19.200-
0.5649 70.374 19.818
0.5894 72.730- 20.433
0.6140 75.089- 21.045

-

-- f
0.6386 77.452 21.654 Prepared by: N//~4-W

Checked by: **c_/h/h/*

File No.CW /(# -Fe% Rev: O
Page .b-/0 of b ~/f



po-CRACK VERSION 2.0 PACE: 2

0.6631 '<9.820 - 22.260 -

0.6877 82.193 22.864 f. M
.0.7122 84.572 - 23.465 - -

0.7368- 86.958 24.063
-0.7614 89.351 - 24.658-

0.7859 92.088 25.345
0.8105 94.958 26.062
0.8350 97.847 26.779
0.8596 100.756 27.495
0.8842 103.686- 28.211

;0.9087 106.636 28.926
30.9333 109.610 29.641

0.9578 112.611 30.357 -

0.9824 115.631 31.072
1.0070 118.670 31.784 '

1.0315 121.729
._ 33.202
32.494

1.0501 124.807 -j1.0806 127.900 ?3.906 .

1

1.1052 131.004 34.604-
1.1258 134.125 35.299 j
1.1543 137.265 35.989
1,1789 -140.422 36.676

| 1.2034 143.596 - 37.358
1.2280 146.788 -38.036

END OF pc-CRACK
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to
pc-CRACK

(C). COPYRIGHT- 1984, 1988
STRUCTURAL INTEORITY-ASSOCIATES,1INC.

SAN ~ JOSE, CA (408)978-8200
VERSION 2.0

D:to 18-Jan-1991 '

Tito: 14:39:35.48

LEAST SQUARE CURVE FIT OF STRESS PROFILE

CPL RHR PRESSURE STRESSES AT 2.988" SECT 10N'(1250 PSI, SF=3)

'TERH COEFFICIENT
CO 2.510E+01
C1 -2.763E+00
C2 -1.131E+00
C3 2.766E-01

COEFFICIENT OF DETERMINATION R'2= 0.9996
CORRELATION COEFFICIENT = -0.9992

X VALUE Y VALUE- Y CALC DIFF
0.000E+00 2.505E+01 2.510E+01 -5.171E-02
4.970E-01 2.362E+01 2.348E+01 1.417E-01'
9.970E-01 2.141E+01 2.150E+01 -8.464E-02
1.497E+00 1.931E+01 1.936E+01 -4.742E-02.
1.987E+00 1.732E+01 1.732E+01 6.118E-03
2.487E+00 1.556E+01 .1.549E+01 6.925E-02-
2.988E+00 1.410E+01 1.413E+01 -3.328E-02

END 0F pc-CRACK

'
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to \
pc-CRACK- 1

(C) COPYRIGHT 1984, 1988
{STRUCTURAL-INTEGRITY-ASSOCIATES, INC.

SAN JOSE,--CA (408)978-8200 i

VERSION 2.0

Dato: 18-Jan-1991 '

Tito 14:49:56.80

LEAST SQUARE CURVE FIT OF STRESS PROFILE

CPL RHR THERMAL FTRE.1SES AT 2.988" SECTION (532 F, SF=1)
,

TERM COEFFICIENT
C0 3.005E+00

!C1 -6.115E-01
lC2 - 4 '. 6 7 7 E-01

C3 1.274E-01 j
1

I
COEFFICIENT OF DETERMINATION R*2= 0.9995
CORRELATION COEFFICIENT = 0.9989

|

X VALUE Y VALUE Y CALC DIFF
0.000E+00 2.990E+00 3.005E+00 -1.508E-02
4.970E-01 2.640E+00- 2.601E+00 3.872E-02- |

,

9.970E-01 2.040E+00 2.057E+00 -1,683E-02 1

1.497E+00_ _1.450E+00 -1.469E+00 -1.913E-02
1.987E+00 9.400E-01 9.434E-01 -3.357E-03
2.487E+00 5.8002-01 5.520E-01 2.797E-02
2.988E+00 3.900E-01 4.023E-01 -1.229E-02-

END OF pc-CRACK '
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pc-CRACK
(C) COPYRIGHT 1984 1988 -g* g _ gSTRUCTURAL INTEGRITY ASSOCIATES. INC.

SAN JOSE, CA (408)978-8200
4

VERSION 2.0

Dato: 18-Jan-1991
Tics: 15: 1:20.79 i

i

LINEAR ELASTIC FRACTURE HECHANICS EVALUATION
.

CPL RHR VALVE, 2.988" SECTION (C), SF=3 ON PRESSURE, SF=1 ON_ THERMAL-

crack model: LONGITUDINAL CRACK IN CYLINDER (T/R=0.1)
!WALL THICKNESS (t)= 2.9880

STRESS COEFFICIENTS
CASE ID CO C1 C2 C3-

PRESSC 25.1017 -2.7628 -1.1305 0.2766 !

THERMC 3.0051 -0.6115 ' 0.4677 0.1274-

CRACK ---------------STRESS INTENSITY _ FACTOR----------------
| SIZE CASE CASE

PRESSC THERMC-

0.0478 10.313 1.231
0.0956 14.858 1.768
0.1434 18.530 -2.198
0.1912 21.778 2.575
0.2390 24.771 2.919

,
'

O.2868 27 594 3.239
0.3347- 30.420 3.557-
0.3825 33.216- 3.869
0.4303 35.962 4.172
0.4781 38.673 4.467
0.5259 41.356 4.757
0.5737 44.019 5.041
0.6215 46.775 5.332
0.6693 49.640 5.632

l 0.7171 52.510 5.928
I 0.7649 55.386 6.221

0.8127' 58.268 6.512
0.8605 61.159 6.799.,

I :0.9084 64.223 _7.101
0.9562 67.811 7.457
1.0040 71.435 7.813 i

1.0518 _75.094 8.167,

1-
l'% $5b9 *

1.1952 86.2 9.219
1.2430 99 832 9.655

Prepared by: MT-P/
. Checked by:- M' _
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pc-CRACK VERSION 200 PAGE "

1.2908~ 95e456 10.091-
1.3386 100.131 10.527 P.C~2

.

1.3864 104.855 10.963
-

1.4342' 109.625 11.397 !

1.4820 114.441 11.831 |
'

1.5299 120.609 12.409
1.5777 127.295 13.039
1.6255 134.067 13.671
1.6733 140.921 14.304
1.7211 147.853 14.938
1.7689 154.862 16.573
1.8167 162.583 16.275
1.8645 171.034 17.043
1.9123 179.576 17.812
1.9001 188.207 18.581
2.0079 196.923 -19.349
2.0557 205.720 20.116
2.1036 214.912 20.911
2.1514 225.133 21.793
2.1992 235.444 22.674
2.2470 245.842 23.551
2.2948 256.323 24.426
2.3426 266.884 25.297
2.3904 277.522 26.165

END OF pc-CRACK
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