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Optimizing evaluation method of irradiation-assisted stress corrosion cracking
in Top Guide of BWR
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As for BWR, Core components made of austenitic stainless steels where IASCC is assumed are Top Guide,
Core Shroud and Core Plate. Since Top Guide has been exposed to high flux of neutron irradiation during plant
operation, the evaluation method should be established using reasonable and proper evaluation conditions.
Based on this background, study on evaluation method for Top Guide was performed in this research as

described below.
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Fig.1 Overview of the Top Guide
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Fig.3 Model of IASCC development
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Table 1 Comparison between stress of the differential

pressure and the dead load
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Fig.4 Location of stress evaluation

(@)~ E TORIRERAE Table2 |7, 7238, FUTHD
ﬁéﬂf:mﬁ%i\ %%’%zﬁgﬁ < jﬂﬁ‘%ﬂik L/f:o

Table 2 Calculation resuilt
NN N ) FEM fiEHTIC £ %
ST WL

TR o S o | R
TR W% Wk et F b

BT I HhiFIE s
(Pm-+Pb) (Pm+Pb) (PmiPb/F)
R T 6.8 6.5 16.3
RS 2 OH - 5.9 148
R 3O F - 47 11.7
b 4o - 2.6 72
than g 5 oH - 0.4 1.0
s s 6 DH - 27 6.6
Hpl)ss 70H - 6.4 -15.8
il T -104 -10.7 265
Uit -13.8 - -

(HAfT : MPa)

PrE D) (VL. BEREER O RITE Th D120, /
 FE PRI, TR0 HER S =, £7-. FEM fi#
HHZ L V& v F PO Z T I LR, 770 > R
7 L— MRIERIZISNT, SRR E 72D T & D3R
STz, Fie, 7V R b— Mo/~ FHRCE
WT, AR L FEH LRI iR IS O R RS L,
FEM (Z & 2 — IR IG7) OF RS Lk 2aFl% Ch
5T EDMERS T, FT2, FEM fRITORERN G, 77V
v R L— MO /7 » FHEmIE, 59 2.5 FRE OIS
LRI LD E—ZIEIELTWD Z LGRS,

PLEL Y | ISR IATEE, SRR T
e L, FEM TS L <IFARIC K IEhEFHEHT 52
ENHEYICH D Z LRSS, Fo, v FIDL
THEF BB DVENDH D T LRSIz,

-11-




(3) WHERZIR
WIHABZYZIRIC W TR, 1/4 FEFRZTRSOWRIE S 1]
WCHIE L-REERN S 5, QT _7=iEy . /v T
WIISTERIZE D B2 NI AEL TN, =
NEBRE UTTHIARE R 2 0B B 5, PIiEaA
AN EGE L 7oAk Q YocEmBaZIIN &
L7ty I HERFREEHAICIS, BAYERRIT 5
ISIEFNEBEIND Z L5, Liz-T, /T
HaRHO—H L R LT yIaZAIRIRE LIsha. &
BRI HMIAS ATREIZ 72

(4) WitEaZERE
WIHRZIDIIRE LT, ) Tib~/=i@Y | 1/4 5@z
TR0, 2 ot EiEaZYIR I H D, T2 TIE. 1/4 ¥5H)
BEYR & LI A ORI R ORI OV TR 2,
JEE BNy K7y 7z AR, BRI o0 L)
HIHAD BT SN DTRS 50 um LA R O~HEDHU NMBZA T
HERMENEES | TR LTt MBI L AT D Z &I
FoTaEE LTERZET D, Z0Z b, R
PO % SCC YA DR/ MEL LT, BZEHEE 50
um ET DI LIFRETHD LR TE T, Fiz, P
BEIDT AT FHIZHOWT, R - iy Ry 2 W
(2., S Type304 §iflo> CBB iR 5\ e B ¢
BIELSNTSTBRENO T A7 MAVREN TS,
ZHUCEAUE, TEE 50 um LA ORI Mo T
A7 MUKIHT T THY, 2LV RENHDIZON
TIHHT B ERD T EDBHERTE D, LLEDZ LMD,
MDD 5 SCC AR DRy MEIL, BFIRE % 50
pm TT AT M 13 &L, EE 50um, £ 150um
LD, BIROWIRAOIIRE LCiE, HA RTA P
HASETRS S0um, £X500um ELTEY, £
ERESEELTNDZ E0D, HFITHY 4 TH
5T EDMHERTET

(5) TR

P ZAERT 2 A, ST X VRO HZ b
Dz %, PSR/PLM #Hil Jdsof oD F b 2 =2 =
EMNLEE LU, BT DT FE TR Aot
REERT D ENREThHD, PRI, F0nnH
I EDDITHEEEE T D720, EETARICRBN T 7
Uy F7L— MR bE< . EIZmN 9 125E>T
T D, AR L7z & O \IEROHMm ClIAZ R L
THZ7U v K7 L— N FOLE OHFPE TSR A LT
7o DT, A HATRMTORERIG AL D T
ROWER A ERE LT BESEREHN 2 FEhE 5 Z L1280,

SRR RIS A5 2 2 L SATRE & 72 D,

3.2 FIEETih

RREFORER, R RN CEET 28I LSS
BHNIEIT FRiom & Lz,
(1) BIET DI

ES AR OBEERE M Z IV T, MIZY » R L—
RO FERICRRAE LG, ZERICE DS
AU & [FIRk, ARERAZ A L2 HmIERT 2,
JAETORRER & [FkR, EERHRIZ W ThH, EE
L DIGTEFHISR & U CEE 2 5 AE0 725l
LD EVRD, 2L, 22T FEEICK DI
HEBREACLHMNAERT 22 L0 b, BB LR
NP O el
(2) IS VHEHE
IENDOFEHNZONT, BRET HHED 9 HIEREL
SRIELA MHIE TSN DOEIL, WD/ v FEThH
[Ftk7pE L UCTIEIT %, SEMTERIC R 2057003, 3.1(2)
HTHRELIZLDIZTY v R L— M Tl
ReEpHZE, 7V v K7 b— MIMSHEEROME T
b DT, HEMEIZK 200037 ) » R V— Mg
THIRIZR BN &b, IR EfEE LT, 7Y
v R7 L— Mo ) v F OIS EBETHZ L &L
77

3.3 FHEFED#H— LEIEL

3 KO B2 IR LTtz LT, A58 B 25|
FEFUCE DX S BN H DD EMR LT, Bl b
DAV IF L S FHlTFEZ Table 3 1T, ZOORER
wkE 2 REFTF 2 b TOFMEEIMTHZ & & L,

Table 3 Matrix of optimizing evaluation method
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Table 4 Result of the different shapes of primary crack
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Fig.5 Stress intensity factor of the failure evaluation

FHmOFER, Fig5 1R Lz X912 14 FEM8ED DR
JEE BRI EE ML DB, TSRO REE A
AL TWDZ LGRS, Zhud, WEEERHZEA
D@ MR I L TWDHT0TH D, Z 2 Tl
PEOBLRE Y | DARROORHMN A 2SR L OGS TR RGR S
DOENNERHERAHND 7Y v~ R L— MUEEER
SEYIHEEIIRE L CET 2,

(2) HVETROMEE A BRE LT3l

HME T RO KA % B 235 B OR M ORI T
BB IR ST OfHili A FEE LTz, Wit TR A
BRI S5 Tk & LR, T sRAfiEbT o
FEHUCRI LT, AT vk, kbR ORI & L
oMl A I L, Z OFETHOWTOEEE G LT,
A Ao HE T RO S Fig6 (29, Fig6 (R
U 7oA W R AR & U Rkl 52k L 7- AR 4
Table 5 }2 UV Fig.7 |27~ 9,

Table 5 (TR L7z & 5 12 SHEOHWE T IR S 2518 L
THREVEIEIG U CHWE TSR A BB S8l
ToRHECIE, PRSFRIZR BRI A FAV 723 & Bige LT
7'V R L— "OMEICE S £ COMMNIKE HEW)

B ENERE N,
3.5E+16
. r—%4
3E+16 ] -
N y‘| o 22 \\
2.5E+16 f Z=21
T 2E+16 I
= r—=x3 |
% 15E+16 <1
e | S
= 1E+16 - = r 21 s o FTHEE —
--— 22 27 FRER '
SE+15 - —m— 23 T /mHERED
R4 AR
6 ‘
0 50 100 150 200

7V v R7 L— hEE 5 O EEEE [mm]
Fig.6 Evaluation condition of the neutron flux

Table 5 Result of the different neutron fluxes
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Fig.7 Stress intensity factor of the failure evaluation
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Table 6 Result of the optimized evaluation method
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Table 7 Comparison between the existing evaluation
method and the optimized evaluation method
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Fig.8 Comparison between the existing evaluation method
and the optimized evaluation method
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