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Abstract

Probabilistic frachare mechanicgPFL) analwysiz 15 an integral part of the plant specific PTE analysis
requited by PTE rule and regulatory guide.  The puwpose of the PFM analysis is to gquartify the
conditional wessel failure probability at the evert of PTS transients. Though several FFMW codes are
available for this purpose, differences in analytical methods of the codes could have significant effect
oy calculated wessel failure probability. To understand the code dependency of the analysis, the details
of the analytical methods of the code and the resalts were compared  From the comparative study, it
was found that VISA-II code estimated greater faflure probahility, especially for circuwmferential cracks
The differences in treating thermal hydradic bouwndary conditions as well as in treating the effects of

cladding were thought to be in part responsible for conservatism in VISA-IIL



L A&

A 23 Zof Jrabe] Mz areirt welste fAE g=Er L] S ET d2a Ty u=io] =
A FADAL A2MYEH= FF7F EHE £ T oM T HAE MY EEAPTS, pressurized
thermal shock)O]2} 51 Om) E3=E0 of2t wW=do] 213 S=H0] FAH ZEstH AT
T st mH lde] HEE dAE 4=EErE FAT S g 4 ICHI] o T #Ed
A OFHAZEFAALE(USHNRC)E] 1Y E2A3EE Y23 wift A d="E80]9 A
AEE FHrsle 128 222 JHUEsd A EZ Liscreening criteria)E F 25t 9
E 20 AcE dads FHH Wil s AT HEREHE S E S g3 EtE SITHE]L

olF T otHE BAHE I3A JHUEEH ARAS0] A3 @ FE ol OE 4=, 220
ZEEH s HE ffHE £ F IRESE AT UTE], 0] £ EF] Monte Carle 2| E
o]E5t ZEEA Tt 9E HE(PFM, probabilistic fracture mechanics)S 71U E£3 01T A
uhHa) AR Y=g e DEEE S FAmrds® "SR] A == 0|8 FE o A H#
2 E2JUE0] HYIHICHLE], 0]S FHHMIEEE J|EHsEL SAEI S HEFD 3
L} AR 2o A 2p017F 2] A A i Eoo] 9FE U]RAH ®oh T2b PFM sHa 2] &
HEE ol ME OF B NES olEiE] filde ol ZESHE AolE ¥ FAUES
olEisi oF T}, 0] =2 dAE W™ ED S PFM i AMEEH = F HE iEAY Hi
ELC =, FAVORS VISA-II PC2] ZHEN U B EF mpyHz 4] Z0E vlW, ZEST
&t

2 BEEN WA HY wY

AAE YEIe] PFM eil4 BESZ oigte] xol= glell Jj2ders I 10 LIEHLY
= =0l dxjo] U i g =

Input:
geometry, material properties,

T (. P, h(D), residual stress

—| calculate T(t, a) within Vessel |

| Calculate thermal stress S (t, a) | | Calculate pressure stress S (t, a) | | Calculate residual stress S (t, a) |

I | !

Calculate stress intensity factor Calculate stress intensity factor Calculate stress intensity factor
K. (t, a) K, (t, a) K, (t, a)

Overall applied stress intensity factor

Kapp (6, @)=K 1(t, @)+K o (t, @)+K ¢ (t, @)

Mo Yes Crack growth or failure

! i
H Critical stress intensity factor from itk .
1 reference curve, K . (t, @) & K , (t, &) i !
! i
! i
| CellBuEL [— fluence, Cu & Ni content i
i RT o (@)=IRT o (a)+DRT o (a) i

J8 1 2E2Y oin[yE sl JHEEE 255



PFM eld I == 3A 5 BESE FLHEEN 0L A, S4=Hi48 20 24z g=€HE7
e M2 =2, U™, SAEA:7 =28 T©E 2HAH, 0|F 2itez Y/ EAD A,
=8 H, SHIHAS Ads Y SEHIWHA S, Kapltalal 2%, Tita)E A HRE
T AESE Z2HEA g 9E ) H(DFM, deterministic fracture mechanics analysis) 28
o] STt EAE= FEA DANEESE 29T "5 Monte Carle J|H S 0]E51H RAlSHR
OZEEH AEL T 0 Krlta) © KritalE SE5HH Kaltalst H]ﬂ“mi}i‘] 482 A
HEE OU5is B2 o9& ]38 (PFL, probabilistic fracture mechanics analysis) 22 0]
ATt HAHAH = o] F VISA-IIS FAVOR ZE4 Z2HEA mpujdst sjd BES £Z H|W st
SLoh

z1 S8/ A

AAE U=EN L iy 92 pS0|U A SIRELSERY £823F] EHA o] Mg/ E
AoAolLt S A SwaAle] 151 TU Y Ee® JEEE 4 i, AR YEHED H
Wre 2TEBEE 2517 HdME oflig] & 1 2)2 20A s dutdo g3e U gdg wt
Fiug Fojo} Tt}

- kOoNT],, =T - o) T
fer = 1,01
a 1t (23

AE A2 7 Ao T YUk = Bessel T+E 2 HAEE closed form solutions 3517171

o]5tA] Tt ol&tE gl TR oML duble a2 g AT o] T series solution®

2 2 Qn), VIsA-l IEMIE AR UHEIS Az slEstd @HHe S 3

S ARSI WM, SHMEE @i Al GE a0 WHE MAFojol Ty, =

o] EEE A2U2E ROINALL 43} Thtale] WMz wWHo] JHSStEE FUT A
2EJt #ojHol BT gHYAL 94 A0 WE 2w YuEEojop VL olg T

ZAoRREH AR UWE)] ¥ Yo SLEEI}F 2AAT olFe] 2WE S

189 AHE 55t SEREES okt o] 43 ThErale HWE 2t BEATTL
T(at) = By(t) + B () a+B, ()’ +B,(t)a’ + B, (1) ' )

o 714, a = normalized flaw size, 72 0I/FH
vlgls 2] FAVOR BEEIHAE FTHEA™FEN, finite element method)E 01854 HE
of 3t SAY/EATMNES WAL EF FAHEE, U, 3G S B0 &2 €42
= Aol tiEh g2]g] Hojy oz YT £ o Bn AT 0] JEstq Hogd 23
B/EHENE =S A1 i)

L
n'EL“."‘

1]

JT"JE”.. b 2 r|r I-HJnI:J
oo p2 mE 4o 2k

22 ==l

ANE U= 80| AESHE SHE LR Eo] BE ISl d¥o] Y SH(E)OE P
2L, 0] & €58 YA YHENWE 2 EER 0% SR SWE Y B
WU AR U SHHR(a)CE WY PED 2

Stotal _St +Sclad+SP (4}

VISA-T BEOHE 015 Zi2te] SHgES ¥re A4l 1 2¥oR UXE LeiEro
ZojM = 282 25t S 7| (superposition method)S B TTHL Exfo] LEsH: EHE
4 3)e] SERETRE OFASH 22 43} THHA HHE FHAT, SUHBAL A9 A9



njo
a
He
Hl
rr
It
|.|-|
H
Hil
=

DA R Y2k shb grometryE HESPELTE 0] whbo g 25t
o] 47 Tigrl o2 m A HLOY

St (t,a) = Co(t) + Cl(t) >6.+C2 (t) 2’ + C3 (t) a’+ C4 (t) <t (5]

Toh SHUD B SHEE Y FWAS AO|T 0T SHHE(Taw)E TS HHE 2
Abshed “"EE A4rstect

=% HE WEHA JlEiA S 4= Pol @ HE ¥ R ZHEss F, Ops s cE 2
T —T“’E‘ —”r— Ao Al ME UES] WEE 43 El R ZASHE ARSI}, UEEEE
Chral e 2 ZAtEl] EHE Feds B0 UHESEE OOt H44d0] WHE 2540
-

op T},

FAVOR IEE 7IZ2de® o S9EES #4442 2T £
= = AVE M E ®igin Qn} 7 = ; =] & 5
FCg =2 FAVORE FEME 0|E5tRE S2= o=
gk} Thebale] "R Hote g0 ¢ith ES = Add 2E
THE 2HESEE VISA-I 2o Bl A2 0s] FZodo Ay Hojuko

23 s=EdAL: AL

i
bt

oo
a
e ope g 2 &2

S EExe Ao HEEHHE O ZNE o]E5tg EFT 378 gEHAUY HFEFE S
HA(SIF, stress intensity factor)8 FTC}, VISA-II8 FAVOR ZE= SHIWASE
= A A T T IS #5110 9n VISA-IIMA = S=8¥i 0REDHEAR 2
--'I'ﬂ A7t SEHINAS: HES SEHALE AU £ 0lF8 ¥R FEHTH FHEF
SH 2B A = (Ko, applied SIFIE F51ATH FﬁvOHDﬂﬂﬂ“ A =4 -E—:TEEHH HatEl

2t (Green’s functiocn)E T8t 0§ A EBHAWMNA HES & SHIUWAS-E FTOL

=, ]
P J

A

o I"|I"

Hr

VISA-Tl BEo|ME ojulel Zo] Chtale HHE Zojzl Soia¥e] oft SeTpA-S
A Y2 2E] 23CHg),
s(x) = S x"
) 20 ” (6)

K =«/paw Xé. S,F.a" -

HoAE S, 2 ZolA AR 2 SEAERY oEd A0H Foe YA linfluence
33

costticiont)= A W/=AHI7} oF 109 UEof Histol 33} LIS ez Foid SAnk A9
0] 2t SHEEN Wil FE SHINAS K, K, KawE YT 2 E4HH EHESIE
Z SHIUHAS KaZE FITL
Kapp = K+ Kyag +Kp ()
olgtE =T FAVORMI A= 2=t2] S=HEEd i 268U A+E ELE #3514 31 o€
Ao ZHEsts & =8s o2 E Aot 2] gdstao] e g 240 SHESte =
HEWAHLE ol O PR fEHT : : = ¢E8H

Eag o =
Tt EESE Kap= O & 981 0] 2T
N
K=8s, 08 % (d,3)
i=0 93

H AdM az 2EHO, a'= FdtE 071 7&%3}% HaolTh #E Klaa'ls d742 Y4="HE
12 B/ EAN), ST EET 25 ALY, T A E 0/ H0lH]) 21 a, &



of Wit FEM BEE A48 50| ABE0] 9I0j0f STHT|, WM SHERIF g0l TN
2 ATE 2t g B4 TS 20049 K'(aa')E ALSE 498 p=o] Yol

wol 4 BD WES 5 BOote] AAEAN TS A0 SRS ® 1of WastEn, @A
/2HE #Ho Az DHASo] Y HE ¥oz Pil= FAVOR ZEJ} BT HolA
HoLpA ot ST/ R Ao AA Hol YL ©ES JD YT g4 gHz
£ A2 do] YoIME FAVOR BT A 5
Ziol ToHRA 2D AREo] FRH Faz
Z28g = 9tk

MM SWolME VISA-I 7t 22fe] S=HHRs ¥De st 2 S¥4EE0] UAE
duz APAoT WK + Y& FES JHNL You ESHMES TIWYE JpEsid 7
Tozd Thi o] 2500 B4 £ 510 4=y 2T S¥EE S 5] fE YEs Al Tt
Thatlel HHE Y=stelol st WAS D AT
S B +5 ASHE ZWINE VISA-I 9 FAVOR B5 $HUES shastn gon 2
Hol 2B o] WY J|EHo=E 2 ajoirt gLk WX VISA-T BEE Chkalel
HE ZolAL AuAN+E 25t 2 2HUHE ¥ SSBYALE 29 £ ] Yo 2
Ao ZESE SHIHASE F5teol BEH FAVOR BEE €44 2 93w ZHES= A
222 s A EHTY dEsts SEENAS: HESS A4 7240 = ¥= #5HH
FEAT] B 5 SHYRWASE PUTHE 017} YTk
E 1 ZEHEE mizlslYy 4 2EdE VISAH ZE2} FAVOR ZEER S4 v
Analysis Modue VIEA-II FAYCGH
EECIHELTS itfinite slak itfinite cwlinder
terapecebure Loput expotentiel or d-th ooder pelymoeniel (TOEYD gﬁnﬂnﬁlﬂ, linees, or time vs T
sdakicty rnekhcd arElsticel FEM
Thermal tnt—wrice velues o eech
analysis | erpereture catpat | d-th coder pely, (T0R)) et eech bime step Eﬁ,‘p VISR WBIUES BL EBCDL HIE
epkroent of cotnpenseke dfference in conduckivib efter TR :
cledding therral nslyels itnplicit in FEMN arplwsis
hest transfer coef, [WIvTat: s el titne s h peirs
infinite slek exce essure stress which Y :
ERCERTS sEs (ke u:yﬁr%le?r itfinite celinder
bxtel siTEss superpesiion of epch cotnpohnents sugerpesiticn of ench cotnpohents
sclutice methods arnblvticel FEMI
Slress. thereoel stress d-th order polynorniel - thermel stress end cled stress
anelysis | pressure stress Brelsticel trested situltenecosly
residusl skress kreafnent medule exist bab oot comnplete -uml?ﬁﬁaﬂéds'ﬁu':lm of pIESSUCE
lineer i cled pod kese, scluticn for aeiel BUess L8 & :
cled siress Heww Blsc Bpelies for cire. Hew - unekle b hande residuel stress
ErESSUCE ihpat i-th order polvmotniel b ows, P peirs
EECtIE T 7 itfinite cvlinder itfinite cwlinder
bokal CIE superpesiion of SFs ffon esch stress sugerpositicts of ench S[F fromn
CoEnpOEnEs silresses Boting on creck line
. itfluence coefficient poovided o 3-rd cocer weight foncHon Bs EBunctict of
E{:ﬁ.ﬁt? selution metheds pelvrorniel gectnelry Bhd B E B
factor therrmel SIFE oakpak i-th order poly, with influence coefficient
solution pressure SIF cubpob | hoop stress epproR, 65 4-th ooder polv .
residusl SIF trephnent toodule exist bub oot complete single SIF comnponent
linear i cled end kese, sclutcn Eor eemel
cled SIF oupat flesw Blsc Bpgdies Eor circ, fesw




3 AUy PTS x4

VISA-TI2t FAVOR ZEZH:] 2dEd Y ZEZ

Aljo] LT =S 0] 2 U0 DAH HEHO b

EE-]O

{2 R L=t =

=}
5

7hald ZE ¥l

_'I?'I_
3.1 Extended HFI

Ezxtended HFI WA= SEE 2 A A

A0 SECY 82-4652] 4 ZE o 2|5t o

2 FEE UETHI], o] AT LES
BTU/hr-ft*-F, Y2 2 75ksiE

HAE YHEI Y AMR=EAc 2o =

ﬂﬂ%ﬁﬂﬂ 2 F2l=o ST E]

a8

Az
dEst FADHEA 'rri'“EE
T.mlm = 125 + 425 x exp(-005 x time)d T} As@Hocz Tt
5] del"o] sle®, JEF AT gEEss 2

B ) == et g e R - sl W el =] oy e i
2 Nn A 234 tiskd ZE
2R A EdE AEsHEL

Al DyobHE
oy el 3'}
orei g7

=H o

o]
=T
21
=1

27} 7|7 melg] s Jjal
A2 27 *?—_-_“Z*Uﬂ r
HolAqe] fdLA= 300
=HE=E 9 BEI'FEERH

23ts atzoly, of mf A}

E 2 Extended BRI AlL2c| CHE SHEEEH DD HE o)A AZE YRwE

. Carbon Steel (Base | Stainless Steel
Weterlal Property % Weld) Cladding
Thermal Conduoctivicy, BT Ufbo-f-*F el 0l 100
Specific Heat, ETUfb-"F 01e 01E
Censity, k3 1R 16
bhdulus of Elasticity, ksl ¢BO0OD cBO0D
Thermal Expansion Coefficient, infin—*F B.5E-6 B.RE-E
Poisson's Ratio 0.3 03
o] M EAE 1) g5t d2er ot 2 259 st 1 Wo] AsHcr AT
o, Z2) SWHZL 24 EHEA-E ZUstA HdETezd =4 U SHIHA s A4
SHE 8] S 1D THSHA Ysh
ol TR} VIS A -4 FAVOR iE%‘_ﬂ Ll §4& Hluz 5 3o
1, 848240 M4 F= Az UsDo] g=ate) tez 0% IEIF AMo)s A
HEz gAE/ 8L EA] T ZERE] FatA af A sho)d 2T S0E H| W
=
2. Z2UHo] o3 £71HY S=EWwEo] Aol goBRE ATSHE DA TLEIo W E
2E3l gEe] o SHW SHMEHD SHIYAS AT WP 2T Hel gof
S BEG] 2450 HAEge Holo] AT FWE HIY $ AT,
3.2 Rancho Seco Transient
0] A= 1980E i E JtYE s i Tt R0 okHd =HIAE s EtAE 2
O FINE BRET Bz 21}%21 a7 1Y ESEHA HEDAE 20 £ U
ot} o] Maefs] 482 A 09 2o LIRS BleE 20) " 2o BEo] HA

B 2ZtE ot e s FH 2 15ksiTRE ERE

LIENS Cighral o] | 2 SB35 ATED SITHL,
Extended HFI #H&%] F2(® 21t
JE YEHsEE OE 29 HEo 2T

T = =

1514 2SE 2Es 2700
5] ZaEE AjZioln), SECY 82-465 siAAlols 1% zo] Mx fE-2rE) il
Az wEIe] WE
=AbEit SWE D B @Wad s xjolS mostEch

0] o AEE

AE AMEE &

e oo T

[
o

=

)
ﬂ.u_‘nﬁ.ﬂl’”j:rl{
[ = el R

i
0%



0] FxHeie] B 1) SHE RS
L8 JPAH Yol Wl ERils
FHe® ZAEI ofFew, 7 2 AN ) S— |
ZAHo gUAA+E 22 A8t s o= |\ /) T
A 9 SEE A S HAR] e Ho] \

] &1},

ol Wal VISA-IISH FAVOR RE7H]
O 54g Hlug 2+ st

I, FAVORM = x| ds=izzo] 38 ““F—maw
5l ABEL d=HzAL HATeR o RESSURIZER | , ,
# VISA-II BEAHE H5H0
£2Z20] ASHEE iz
o] FHEN U BEEH sHHof
U]j]‘— D;H:l:ﬂ' H] i1- EX mq_

E-. ‘:"Ei 1:|1 'DEQEI-[H_-;“.A Ji“-ﬂ'ﬂﬂ EE:H':,]
2] Eoh wEEEER R OIERE
S ZAE sidsts WHAEE A
ol 2%t FE Hng 5 =

UEEUE
B
y

oo
Ji
=l
o o}

ol
|:|'31
1

£5C0 -

PRESSURE (PS1A)

ng.

TEMPERATURE (DEG F)

4 ZPER gyAs #y 29 ST ke T T
28 2 Rgncho Spco HHEMA w2l T 2R ES
41 Extended HFI DT el R 2 B B2z wE

e T T I I T

J" 4 & 5= Exfended HPI 2T AFef

shHA 27l UEET] W yRo M 20 - n
T, dEwasso] 228 UYL, 3 <

3
I
|
I
8

g 4 H BEe] 30EHY  B0EMA
WS;—E—IIJ} Lt H2 2LEREE(S, WME &
AL EHL)E dEstEct O 60 LE}
EE:‘-E-EEE' HH 3z o=o ] -
SWEHAM VISA-TIZT =S
SHEHETE ol VISA-IIH A ' -
o 2%t S A G A S ) , | | |

Aol 2% Zaohs 1 EH FAVORH ’ © e womres
Ae 2L AIE O ZNIE] 1T
17 2ot} Al Jpatpds] 2 g
IE FEAZAT Y ZEd 2 Eie
DA T E ) SHEWUA 2 (Km0 &
Aol 2l BEHEER SHINA2Y £ WY K Kedt BRI 235 3% 63 70 LE
WSATH o] o] AL FEA 2AAE FR0 MUEEE HAEEd TEt Aoz sl
1 O" 48] 2R REERHEY DUYE, Kpneo 2 200 ksin/inZ HMTHE ALETEDH J" 6
LEIG zargtpde] #e Dlpate] @8 R ol ZFEAA driving foreed Kap -
Kiorea©] oF 026917) 22004 02D AT, 2E371 026917 Ofstel s FAVORIL 213jal
oF EHRIB}RL VISA-II7T Tht 2 Kap - Kionem= LIEPHTE

HEaago] i SHEEHIE T Ha FAE 2AE Bo|L 408 01E0 Kap - Kionem
Ol DETY ARl FE37N 7 D 04UAR SUTF S 025U HleH A ST ol 4

PRESSURE {PS!)

COOLANT TEMPERATURE (°F )

77777777777777

i-. i'.
I"
EIII

8 3 5ECY s2-4857 AHZT 240 AEEl Rancho
Spon DT ENR| 2AMET ZEX-EE{WE



S 228 HAVIEEZRC SEUEHOE
of Hlsf EsH2z FFHMSS 4EEHe
Z AlARste Zo|THE]. O" 6 7S H|W

tH Extended HFl ML 2384 78
0] 0592 018 Kap - Kimo0l 12T
HA dUHder BEHEE0 =2 L8 E
=0 AR U™E? Y mhEd 29E Ot
=0 0N, 2dEeE & mEYn
E g 4 T I i g4
AL VISA-IIIT FAVOR o Hlel 2 Kap -
Kitmems HOE #8371 g S
i 34 UEIUIEE T ZC7F mtEEE
o]z g 2ol 3A RN

AoE o4 £+ YTk
4 7 Rancho Seco Transient

J™ g3} 9= Rancho Seco MEZATE] &
A AR Y8 EY] ¥ WEREHAMEY X
ol fzubtsres EEE UEhGTE O™
g A BEE0] 302AA B0EMA VISA-TIIZT
UE ZLEEE dEstEeH I9 40 L
ElYt Extended HFI W AN Bl T EZF
012 3 A LEMELH ol EHE/ EHT
i g4ke] Ajo] ol 9 22 dF EZx
A4 " 38 2R FA0] VISA-IIL]
UHeZ AELH omfEott, O™ 99
LIEt S2HEEXZE HH AT U=HE7]
WA 220 FAVOR?T 225 3 A4 A
#1519 2 Extended HPI T A HIEH
1 A1t SIMEEET, XS = FE L] E
HZAW ol AR WEEX] yHEdHY
ME+E, i 2T BEfdMd = 2
A UEFFTE 0l VISA-IIHA] S
T SRAL] SRR Aolo T &
BHE 1HEEA ¥s @3 ZZFEIL
FawvoR si& oA 34 LEL 2520 2
A AME= =ZAPF gEiA Fo|t
Extended HEI T AMeHe] B 25t 20 Egp
- Kicmem=s A2 Z0E I 102 110
LIErf gich O™ 108 BEH pIalas
driving force? Egp - Efmene S 2 7

A0 MA A0 ksilin?] 512 RADHH FER A0

L3
e
*

[ ]

28 4 Extended HFI DT HE} 2HlA| EXEE

-
+
L]

B

S,

18 5 Exended HPI Rt &E whillA] 352

EHEES AL HE mEt

Exterded HPI DiT &EA| med S8 driving force 2
p{EpE S 2ERE mesn RTyer = 210 °F)

doiLts B0 - G0E FolE VISA-II BEJ}

3 AL, d2iEa o] T siHE 0" 1NE A8 AR 208 Bo|Y, HRE2]
T EH 0 il Kgp - Kionea®] 0BT 20} 48238 JtzH0] )2 2FE 2R A58

ALY,

J" 10, 11S H]W3HH 50 - 60F 2o VISA-IH 2% Kgp - Ko FAVORH 217 210



o T Ho OO

L I

5 HE=a ujadst @ 23

h.1 Exztended HPI

SECY 82-465 s&d AlEE H£451 LS
A APESIH LU 24A ZaAbERY] A 4
= SECY 82-465 sHEo AMERE 033 i
01245 AESIE D =HE HoE2: 2
1412 Reg, Guide 199 RevZ[10]o] HA|H
A& AMESHELT

1% 120= Extended HPI I} Ay whH
Al U EAE I A EAEE, PI/E)
4t mEEE FF/EIE A4 23S Hln
stEnh 24 3 o AEglo] FE3
HAGE N tEFEE0] HE F LA AT
Ut AAE gES AALA »¢0 FHE
BEAEE IO @5 F ICHAM B
T dFstEn, "Hg FHE HoOV|EEL,
mean RTpord T2 TEZEL] HEE §
H 3 Ot 224 A0E Bold Uth
Ivban FTnor = 260°FE 2 AZE O 01514
= VIsA-II O3] 1O o]&dAds FAVOR
FLO o4 2 mEFRE S AAH4EELE O
L JtUEEE HAPIESo siEste
mean RTwor = ZI0°F B2 E VISA-II
FLO BEH00 E0E MA|51L T

J% 130 & Extended HPI I}k AFej 2H
Alg] daErddEd it FENHZED
ot=EES  A4T EWE H WEHELE
ILean RTwor?t S71Ed Ot 2 23325
ot mEEEe] Ato)2t MAs] Z4shd o
ZBIF BZ2HAE O A7 §HAE 23T
HOTH IMean ETurrd THFE o2 Z2E

=

J5 {0 mo

(aCL

T8 T Extended HPI Bl &HEHA] W EEH driving force2

HENE FeE R, mesn RTer = 240°F )

I8 E Rgncho Seco DT &EfA] #AtE g=4E2] L&

EIZER AL HE ME

r..hn'\-
{8

LR

OB 9 Rancho Spco DI REfA] BT RbE 22 A2

e e

VISA-II BEF H €Al 24 FAVORETY &4 [ he o] I3 A ALstHAnh ol 233
EH&'_:E‘:‘-T'I—]' % j-EEJ BD'" L’]'E".l'.ILH Knn - KIChnmE pp

Hluth A0 gas= 20tk 5, K

Kiomean = 00] EE 22210] 08014 VISA-T ZEI} A%HOE 2 Ko - Kionew S A2
T IWHOE [EFBES I AN BE oI HUPFH A9 IRDINE JteE
£2 YAIEE ol MY mean RTnor R201HE VISA-Il BEJF H29 ZHE AAI3



l:l'l]q.

:LEJ 1251 134] Z20E H|WstH fEuT
o] T2 T}E&BE 510 Y Rx-vro] SATElE
mean BTwor £ A7 VISA-II ZEE O]
% Asd= 2F 50°F, 12]2 FAVOR 2
CE 08T FAZd= 2 G0FE AAT
L, ol pgwhily TE AP EEL 7}
Jtugd A Ao HAE 0FEC 2 B0F
olato]2te FH2 2] | Z2nst g 20
O1THA].

.2 Rancho Seco Transient

1% 14 E Bancho Seco FHE-Are] 2hE
Al ZubEr A8 i FEAAZBED T
HEES A Z20E 8EELE VISA-I
EFC= ZEFAZEN T=FE0] HE F
dot e 7 AHSIE 2L FAVOR ZEH
At EAHE €8 48 AAN EREe
Hew J‘i]”ﬂ‘:”[} Ivlean RTipr T2
n}ﬂ“—ﬂg‘: VISA-II BEF 43-A 2 &

£ HFESH 0|5 TpEo] Y-85 AlZiHY
ED - B0E Ad= E’Dﬂi?] D75 - 1R2IZ]
W A VISA-II 3T ] AR Ko,
- Km0 2 2o HoE & 0T (O™

10 2} E“} J4 15'3'1]«”\'1 EEO] ]
HoEo] wift A Zae Apo]st -”-%—‘ﬁ?:?

42 i HEo HE IA UEIHLSH
3 zl]E= Extended HPIW HsH =7Fsh
T DD 7he] mEUInE 0w o]ide® It
et ol O" 100 HlE O™ 1104
He AEHAM VISA-I ZEZ Kag -
Kmm:' 3A AsEr 215 4 RskE 250
L} mz2hy EZ5 S35 Y=HeRr
APESIEA BRI Z2HEEY A 2 2 F
0717 HEHcETE FEEAH HAoE

=
2 9yg NAs ¢+ Utk

g gefFdl A=

Etml

38 10 Rgncho Seoo Bl T &ERA| w2 E0H driving force
2| HEHEerE S5 E, mesn RTyer = 210°F)

——y —ar

W

38 11 Rancho Seco RITEElAl @EEEH driving foce
2| MEHH ST 5, mesn RTypr =240°F)

T oA =,

Comparison of FAVOR & VISAIl Solutions for Extended HPI Transient
(3.conditional initiation and failure probability for axial flaw)
using modified OCTAVIA flaw distribution
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