JNANJE 7 FE BT 2 i e Akt

GRS QSN2-PLM40—ZMBE7%h

et H A 2022 4£ 10 A 26 H

JINJE+FIZE T 2 54
FALIRDLEF A
(28 AT v L AR D EFZN)

it 2 i B BB

2022F10H26H
JUNEE IR St



KEELD 5 B HEFH A O NI IR D
FHIECTTOTARTAHIZ LIFTEEHA,




- 1
. %ziijiﬁ‘l' ............................................................... 1
3. ngﬁﬁ;d%% k ngﬁﬁi{i ...................................................... 4
3.1 ETAM RIS « TG AL OOFRIE - - - v v v rr 4
3.2 ngﬁﬁi{f ............................................................ 15
4. {t%%%&@&%ﬁﬂzﬁﬁ ..................................................... 16
4.1 @é;l‘ingﬁﬁ .......................................................... 16
4.9 Iﬁ:{jﬁ%/ﬂé ............................................................ 27
4.3 %{ﬁé\ngﬁﬁ ............................................................ 27
A4 AL AN DRI = o o e e 28
5. {t%%%&u%m*ﬁfﬁﬂzﬁﬁ ................................................. 29
. 35 k 5}) ................................................................ 30
6.1 %ﬁﬁ/]’ ]\ﬁé\iri ..................................................... 30
6.2 EHIMRETRHEFL LT AEEIE - oo v v 31
RIHE 1 . BRI A 7 ) == F DM T A A eoove e 1-1
B2 . MIEGAT LA ) AN dF AR L UTCBE oo 2-1
BIAK 3. NUREG/CR-4513R2 & 27 = 7 A N ER L OBRZEME - 3-1
BIAE4. EPRI OS5 L FEMIC X 2 8AMERT) (Japp) DHHE - oovvveiees 4-1
BIHES . ERFHER OISR LT T EORRML - 5-1
BIHE 6 . AEWTRTRIAE S 2 @A L QW0 DB RIS DR O - 6-1
BIHE 7. REFHMHERR L ORI 6T 2 JUERF O A N I L OBLIRIR 2D N
.......................................................................... 7-1
%[J}fﬁ 8. {t%*ﬁ%&u%wit%%%ﬁ:ifﬁ—é El:ﬁf,ﬁngﬁﬁ ................................. 8—1
}%[Jlffﬁ 9. %yﬁﬂij-%ﬂ%{%%g@{iﬁﬁ {E}E@*ﬁm ..................................... 9-1
AL 0. BB T D REERREBROLMEIZONT. oo 10-1

BIFE T 1. JHUN 1 BIFEOLLRIE & OAHE AU DN T e e e e 11-1






1. HEEE

ARERHL, TFEHAFERIR O E, HEREICET 2800 55 113 o EIci5<,
FACIRBLFEAT D 5 B 2F0 AT > b RO ERE ) ORI #5 SRIZ DWW T, T 5 b D
Th b,

1 REBAMEEFERA L TWD 2MAT v LR (A7 v U A SHEER) 13, —RAFF
A MAFIZ—H 7 =74 MAZE L 2 TH D720, EEET O R RO
BRI & L HIZT7 = T A4 MERN TRV ZELRMBIZRE~BITL L O &3 20 &
TAHZE (BEERD) TRV MBI OEIEOIR T, MEMREEA LA 2 T,

BN X D BIMEIR T~ 7= 74 FENRE L HHIRENFEWIZERE 2
Do Flo. MHASME L QL IS WE) BREWIE ERSMERHE~OREEBIIRE < 72
Do

FDTD, WEET)FHFIEC L DBHOZE.IE ET 52 LIk AT LR
RO R E D m MR T 7 = 7 A4 FEDZ IS DR E WAL E R
ETEHETHL I LA2HERT DI EBUETH D,

LIeio T, 7 =74 FEDOZEF ORI SAMOBUR TR GBERS « I REB AL % 1%
E L, B OREFHMAUL L RBEME Ry N ZEFEBLOSC A0 507 /LR &
LT M4, REMSOEMHMN (2 TRl 2 Ehid 2,

2. RARIE

2 AT L AHOBR N T D MO IR ST, 2F AT > L AFDOERERh D
FEDPIRR S DRI AL DWW CTRRE OIS L ONERE & Jife & U CHIRFm &2
1TV, TEEBHAATE 60 FERE S E TOMIRICE W T TR EHIR I OiEiRO i O IE R
OFATEYE) | TERIEE R OSBRI M R R AT RS IR 2 ER T ), TEHRE
FAE IR 31T 2 SRR RS A 1) 3 KO TR E A HF sk ic 50 5
LR B A A ) OBREEEMW- T2 L 2HRT 2L Th o,

2R AT v L ZEADBEENC HOWT OEREIE A3 1 [TEHT 5,



#z1 (1,/2) 2/HAT 2 L AOBEENICHOWTOERFIE

WASLAE AR

ORI

FHFEEME T O
R O B [# D IE K D
ALY

2. EHFHAIE 1 1 35:5H 2 HE 2 52T D747 & OOk
DOHACDIRBUZ BT D EIR e f - OFE R, IER L X 5 & 5 Hif
WZEBWT, [AFHE ORI S: & 72 D ikas - G0N TR I 2 ERF
H (LR TEREE] 2v),) IQEAT 528, ULFERHE O
B, BESRFEIHICE A LR WIEAIZIZFEIES 3 SCiF 2 IEE L X )
ETAHIRNCR T DR TIFF OMORMITIR D sk E T S 0%
iz BB L7 LT IEEL XD ETAHIRICHEWT, BREEICH
aT5H L,

OJE: B S R FEAG O F . BRI SENLIZ 35 TRENE R IR
BELER A2 D 2 &,

OB EMTAG O#E R, SR EALIZ B W CREE RIKPL & &
S R VE LUV IRRE TRANE RIRFT O NE LR N AR )
O EALFE % EAlD = &,

FHZEEM A O
B i 0 ] SE = 3B T R
AR DETA R

3. 2 (1) BERL XS &3 2HIMICIIT DIEIRIZAEWVAET DR
TIAE DO DO HALORBU BT B E AT 727 ) (LT 1451k
WA L9 ,) DOFRBEHNEICHOWTEHE DS & T 5 - i
W) R O FIEIL, EAF AN 8 2 455 2 THICHIE T 5 E#HisBth
%4 0F A2 HEHIRFIFIZAR LR EHIRFFRERIZ OV TO
ARSI BT B BN 223 IC 1 5 b O L FRIfk & 5, FrlCiEdR
HIRER R EEICHE S b & L CEME 21TV, £ Of RO TH K
OONHFHITRDO LB,

@3 P B IF 47 K OV O sk OBk 512 B9 2 HAI (OF
ik 2 5RO HLHIZE B2 HRI 6 5, LUT TEINEYESIAL L 5,)
GERBMALUE 4 OFERBT 2 HICEB W THA SN TS L DI
FRD,) IZED D EEAEITH S U725,

3.3 (1) BERL XS LT HHIMICIT D EFIFZ DML
AR D Mgk S B 58 (LT THERREELS 8 v 9,) OREICRD
FUEIE, RPN 8 2 45 2 THICHUE T 2 #ERBAA1% 4 0 4F 21
% 5 R BRI IFIAR DR E AR IF iR 2V T O sk & B B
T B G OEE LRk E T 5, BRI EEEDIR AR RS A S I AR E

FTHHDL LTRHMPRD SN D FHITKRD LB,
O EFE 3. 2 O IRBLAAMG 2 B £ X 7o Mk & HT $t




#F1 (2,/2) 2/HAT 2 L AFOBEENICHOWTOERFIE

WARME AR

SR G

52 F %8 ¥ L7 I i
RIZB T D @A
KRBEETA R

3. ERRAEEALHAN RS O SFAE O - HIR A
(1) ERAEALEANREmL O A

@4 O FEA

FEhE T4 3. 1@QICHET2HEOM T H £ TOHRICS
WTC, B xR B2 B T _RERELLEROFRE TR
AR DI EME AT L TV 2 & 2T 5,
GIVIRLR 2 O R

Rt R VEREAM A S S BUR O R ER O Z Y ENFHE ST D
EEEETD,

DB NNERATR O H

BURR B OFHMFE R, BLURRBITENT 20 EDH 55T
TR E N TnWa Z L 2 FET D,

(2) EWhisiE s et o%BA

OEWiR BT ORE
T RTOBIMRERIZOWVWTESRSFEHR G & L TORE
ENTWDENEEET D,

o2 A % 7 5L 707 Bt
BITB B B
RAERA A K

3. 1 ERAEACEANREAML O S M O RLE L
R E AR RTAR O S e OV E LIZ 472> T, LFOE

RFEAG -9 2 &,

O SN 7= EREL R B35 B T RERELILFRIZON
T, LUFICHET 2HM O T H £ TOMBIZ W TS -
REEY DRV 21T 9 & & IS, MBS UHER O M6
EELSBMTREAEER LT HEMREER) LvwH, ) %
M35z &,

o ERFRRAE 8 2 455 2 THXILH STHOBEIZ IS &k
AR 77 > b OElR A BRE L= H 225 4 0 FRICIH
5B 2 THIUTEE STHICHE T D AER T 5 #iH 2 0 2 7= #11H

3. 2 EHREHGEORER AR
s & BT O E KL OVEFTIZY 72> TUE, LLFOER

HIHAW -T2 L,

OERFALEIRm OFE R SN X ToOEMEREER (38
B IE OIERR A Wige ST 9 2 & ZRife s LTIt S
726 O ONRIRAEIRIREEDS HERF S D Z & &Rite & LTl
ENEHLOOFTRT, ) IZHONWT, BEHAEAFZ LI,
REBOEA K OYIEE 2 L o EiRe i 2 e L7 R
WEHEHERET D L,
7B, ERAEAL BN REAMG O RS B S v BNER AR I D
WC, FERAR T OERR 2 WiihciT 5 2 L ZRiE L LT
S BRI SN b O & HIEEIRREN R SN Z & %
At & L2kl D SN2 b O DT, F DX RORE
LAV EG L OREES - #EM O N EET D5 HDITDONT
I, BT OBIMREAER 2 B £ 2 72RO 70 5 Bt % i ¥R 5 81
ERETDH L,




- RS &R A
2MAT v L AH ORI 7 v — 2 X 1R, B ORI 2 72 > TIXRH
7 m =2 o TRl &2 F2 i3 %,

BRESER =P e SHITVARE iilaxi
v
7 x4 MR ISR O AEEHA 2 R E

i ' l

72 TA MRS, BB IV ARA & VBT K Wi > 2L TR
B ALERIEH 2 E BPAATU, RRA ARG B 2 Y
v
% {E & A A
BANER ) & P
|
v

BANE IR & BALER ) DI 21TV NEEMIE L2V 2 L 2 R

X1 2HAT L AGOBREEAN 7 o —

3.1 FHAier SEEER - XFRENLOEE
(1) P Sepss - xFGE AL O

B O FTAG T 55 - S REBATIC W TR, THAB - %S R 5 ER
D E AL 5 E i FLYE 2008 (AESJ-SC-P005 : 2008) | (2D %X UTOS&MEEE
TR L A R S & LTl %,

Offi FHIEEE 23 250°C LA L
O kB2 2 82T L A4
OBRHDIFR & 72 5 RFELICELOFRENBEIND,

BURFNRHI R A 7 ) —=0 77 —% K 2R3, £io, A7 UV —=2 T Ol
7ut A& R 1R,

BB, A7V —=v 7 7u—IBIT 5 TRRORK & 72 5 FEHFSR) LiT,
HENE TS TERENPEE SN D NENI O TR EZ IR L T\ 5,
Flo, A7 V== 77 a—0@IZ oW T, ERELx R FEh L YEDORELL A B
ZRALFE LEDRIIBFLHMCFEDVEEINIGLE T, AR BT AR ZE D
AT LTV DSEEIE, Uik FR O AN E &l L7z,

BERNEI R RO A 7 ) — =0 SRR E AR 2 1TRT,



SR TUFFAl o G535
AT v b A PP AL

(Dt i L BE 3
250CLL A2

P72

YT, BRO
R & 72 % REFEH L
BRESNDH?

YES

ORELLA =X A
¥ & HERTHRHHIA
FENTNWDEN?=

BT B S

XAFRTFHFER RFNEBHOBBRFECSREBEEORFELLA N =X LE LORICBESND
BRELHLERL LTRARHORRMLEHDHETH, MRFLBIFFEREORMELMHZ L TV HE
(X, FHEARZE L HETT S,

X2 BFRFFHENRAZ Y —=v T T7a—



£2 PEHEHESRORA Y ) —=V7HR—K (£D1)

OE®ER . - QBN%E |DEEFZN| PLM | 5F1E
na i s N OEREE  |exy | me- |mwE|En
IR #150°C - - - FE| A
i #50°C - - - FE| A
. I #50°C - - - FE| A
s |
AR ERFR # 50°C - - - |==[ A
BRiA 0l # 50°C - - - |[FE| A
hEEE. Bm%E| #H50°C - - - FE| A
FETA/ BEIART [RiRE 9 150°C - - - FE| A
FIR & 9 200°C - - - FE| A
RBBRERST r— 08 # 200°C - - - FTE| A
G br—o o ni— | #5200C - - - |x=[ A
[RFiRH s Rk T [RiRE # 95°C - - - FE| A
. . _ [FRE #140°C - - - FE| A
9 t/yjﬁﬂbﬁﬂ(ﬂizj ’7__:/\/7 *“J 4000 _ _ _ q:g A
IR E 3 200°C - - - FE| A
K&K T —RBHRT EATIR 3 200°C - - - FE| A
PBEAAR )L # 200°C - - - T£| A
IR E # 343°C # 283.6°C X O £ | cC
1 AR T r— 05 # 343°C £ 283.6°C [¢) — EZ|D
E 9 343°C 9 283.6°C X X 2| B
Bar  |NER (Z2TLA4 /X)L 9 360°C £ 345°C X x* |FE| B
0 (B2 ED$H 321.1°C
B #1343°C | g0 pyygs 2836°c | © - |[®&|D
o . o (BB AN 321.1°C _
BE || AHNHE T LR #9343°C (BB 283.6° (@) E| D
o |@imfDE 321.1°C _
8 $343C | e m g 28360 | © E|D
Bigsd #3 343°C 321.1°CLLF O - £|D
RHRSACINES Ei=d 9 343°C 321.1°CLLF X O 2| C
Eig s 3 200°C - - - FE| A
ESHMR ST Eimd 5 200°C - - - FE| A
o5 Py 1 200°C . = - [x=] A
] haoe - — 1 — TR
el s NS 0, - - - N
ke e ut # 40 TE| A
EimZY # 40°C - - - FE| A

KEERFHFESE BRFHREFTOERECHREMEEDOREL AN =ALE LORIBESNIBESLFRL
L TR OREA H 52, BEZBOREEHITISL, TOSZFRORBEDOWEENRVVERSEHET) TS T
B IO BRFTHEREICEE S D LIl L, SEMARIMK 2 1T,

< EF{ERH >
(EAREEA 250°CRMBTH S, GHETR)
BAORALLGHEFLEBRHNBESIGN, Tz BESEADXLFEORTREDSBESN TG, GHEFE)
BAORAELGLIEFLIEBRHIBESIGN, BL. BEL AN X LFTEORTREDIBESL TVSD, (GHER)
BARORELLLIEFLILBRIBESND, GHER)




#z2 BRFHERNRORI ) —=THER—E (£D2)
DOE=EA| 4 ap QBRE PLM | 5% {d
i s 132 ;& OERARE P, QEREFHEE ? s | R
- , 58 (FFEEE—1K) | %9 200°C - - = FTE| A
RHRY—SH 037
(ool RITIHDREREBR Lo # 200°C n n . FE| A
L P it 76 # 150°C n - . FE| A
[REAATAOH i @isoc | - - - RE| A
CH./ SRV T AR R # 150°C - _ — F=| A
i 8 #1150°C - - - FE| A
i (o O/ VYU TR THOS o P #121°C - - - FE| A
SL5  [F2kmesT = #127°C - - - FE| A
Es #165°C - - - FE| A
i RBE AV E Dl
- il P 2 65°C - - - =l A
EEAEOFE2EF PR #1343°C [2836°CLIT| O - ® (D
R THOSIER PR #150°C - - - FE| A
S5 # 235°C - - = FE| A
oY Figd 5 235°C - - - FE| A
6 il
iy fROMSELS ik #) 235°C - - - FE| A
7 — L # 235°C - - - FE| A
- 9105°C - - - A
7 —aSABRF LRSI HF IR B TR
S #3105°C - - - FE| A
Z2F EBRZLSF S5 $9360°C | 100°CLLF - - FE| A
NEREE $291°C | #262°C (e) - Z|D
;’75’—75‘/#3& *"J 29]00 *4] 1 looc *% A
s ES—E > 1“/*7“—7‘5‘/ F 1 gaorc | gierc FE| A
A IS LT $1291°C | #110°C FE| A
RIR #291°C | #9228°C FE| A
2—t |35 #291°Cc | #249°C FE| A
P lems oy R(E78R) | ®201c [ #®ooc FE| A
3‘/(%? BB | ¢n01c | s73°C FE| A
[z #291°C_[#9170°CUTF FE| A
B—E VB FRKRUTEY [FE/ XILE(E1 o o s
e JXLEEL) | B21°C [K170°CUT FE| A
UPAN NS #291°Cc [¥170°CLLTF FE| A
3 AR 7 pRiRE #80°C - - - FE| A
<FHEiRp >
A {EFREEAS 250°CRBETHD. GHETFE)

B: BRORELLLIRFLILBRIBESNGN, Fz. BFELEADXLFEORTREMABESN TG, (FH

&)

BROFAELLIEFLEBRIEESNGN BL. BELIEAD=ILFLORTREDNNBESN TS, GHER)
BRORELLGLIEFLIEBRNBESID, GHER)




#2 BRI RORI ) —= TER—E (2D 3)
OE®ER| 4 e (QBHRZF| PLM [F{d
i B 1 “ R OFERERE P, QEEFHNEE ? s | R
o 55 R R 4 K R ERm ATl g a0 - - - FE| A
2 /(5 — $343°C | $9321.1°C O E|C
[FlEESS 248 IN—> $#9343°C | #321.1°C (o) E|C
2021 #9343°C | $321.1°C (o) E|cC
‘g;‘&ﬂwj’ 3 # 150°C _ _ _ FE| A
P A 2% G e
ﬁs;&,}"j 7| #150°c - - - FE| A
BRERARESE Ty
‘gmﬂ‘Jj’ q:l #‘J 15000 _ _ - z:§ A
_%ik,j: 77 # 150°C - - - T
wi AELRE2C L% =Y 3 40°C - - - B
(BREMFBEERIREEN |, | meoc | - | - R P

< FHffAR B>
{EFRED 250°CRETH D, GHEFE)
BROFPAELGLIBRFLEBRABEIIGL, Fo. BF LI ADZXLFEORTREDABESA TG, (FF

&)

BAORAELLLIEFLEBZHNBESNGN BL BEL AN X LFTEORTRENA BRI TS, GHER)
BRAORELLHIEFLEBRIEESID, GHER)




B Rl RO X 7 ) —= 0 T OFER, FHE L 72 o TR 0 9 H AR
ESNDHNIZHONT 7 =T A MERBIORDRMTERERA LK TS L. 1km
AR 3B RES & < L BEISHEIRENZ LDB3D015,

o7, REFHMSGES I LIS DORE N T IRIGAME LT 5,

BUF ) D FRERTAT 6 S BT A R &2 R 31T,

1 :7=274 FERBIIHI - Tk, ®EREOM B % AT IStandard
Practice for Steel Casting, Austenitic Alloy, Estimating Ferrite Content
Thereof (ASTM A800/A800M-20) |  (LA'F TASTM A800] &9, ) IT/RS DMK
FVHEH L,



01 -

#3

B2 O REFTAM B AR 2R E R

BRE

HBAL

il L EE
(0

ZEE
W
2

RS
(WPa) 2

BE

LEES

% (®EHMH)

Ry

1 RIEF

PR

%9283.6

9 15.3

46

1 RBEHM R 7 OIUREIZ SN T BEICBIUCET A RESITREL TELTRR
DORR & 72 5RELFEZRIT R, £, MERFOIEMIERE TR RSN &
R L TV D,

PR BLIXM RS Tl e < . BREOFIA & 72 2 REDICERORAITHE SR, FAE
W77 H /N SN DIRKR MR L 1Z L 72w,

R

VAR

%7 283.6 |

12,2

104

PEFTENNC & D BERDETE S5 D3, I 55 a1 b AR & e 3 5 7o O BRI RAET
B AREMEIT/ D SV, FE o SR O IR CTH R R KM W L2 L T D,
BROREA, EROTREMEII/NES < 1 RIMEAME OIS NTE S 2 12O RERT
filifRs & 1T L72n

1 WRGH
s

B

321113

/
#7283.6

$917.3

%9149

PEITEINNC K D BADHE S22, 7RIl L b FFAM AR R T 2 72 O BRNIEAET
5 AREMEII/ N SV, F 7o BIERF O IR TH R R RN L 2B L T D,
IS REFEAC ST, @R CHENT 258 3K EE A I L Tl AT 5 WH
PR/ SV,

OFkE  FLE BT DL 7 =T A MR, BESHE BICREWIZD, 1 RMAME
KRR & 3 D,

ARSI

RHRS A
1 RS

9321, 1

5 EIH

9 14. 2

#9103

PEIFEINUC & D BEDIEE SN2 03, P53l L b IR AR 3 5 1o AR I AT
D AREMRIT/ NSV, F, FRITEHRE SN DB & L OERICIIE S v g 2 e
BRSNS < BIERF O FEBIERA TH R KM RN & 2B L T\ D,
AROZEE, EROFAEMEE/DS < 1T RMAME ORI ITEE S D T2 O RERE
MifRR & 1E L 72uy,

AT
SUIIES TS

B

5P
HO% 2
Wik

s

) 283.6 |

#17.8

118

P EIN L A BENEEIN DD, Il B LR AR T 57BN AT
DHATHEMEII/ NS W, F7o, IR S DA &l L CERICEGE S L Tn b 2 &
DREINININE L, BERFOIEMIERE CABERRMENR 2N L 2R L TWD,
BAORA, EROAREMET/ NS < 1 RGEME OFREISTNTERK S D 72 ORERF
fRERs LI Lauy,

H—r
B

FEX—E

R HLE

#7263

5.5

#9041

PEFTEIN L D BAPAE SN DA, BB MM Tlde < | AERAENEB 2%
7RG L 22> Tl Y | BRPRAET RISV, BAEISH b/hSWoRE
AR R LT L 7Ry,

AR B

il
7T AY

ZARA K
_Re— |

TAH

#3211

s 7 Z 22 O A A FHSRIZOW T, IBFICBRITHT L5 AHATFHEL TEDL
FTRAOFFK & 72 5REHLFERITR, Eo, BUERHTNEI R Z 72 < T A LT
WD,

ANRA FRESLAITIHEED T3 72 <, BROFAE & 72 5 EH L EROREITEE Shvs
VY, FEAIGT) b/ E W T DIREREMBE RS &1 LRy,

X1 : 7294 FEEHIZHZ> Tk, BIEFOM B S Z AW T [Standard Practice for Steel Casting, Austenitic Alloy., Estimating Ferrite Content Thereof (ASTM

A800/A800M-20) | (LLF TASTM A800] &\ 9H,) ITRENHMHICLVEH L,

X2 MR R D 256, F—HREZ R > RS 25813, BbEOREWESREZIRL T2,




(2) ARFFHM R DORE
JA 2 B4R TRRFR O RKFFMmA SRS & L 1 RiInHME 2R+ 2 22
T VA (AT UV AHGER) S ER 3 ITRT, £, FHMLOT =T A |
BRI —RER4IIFRT,

RV A D 32° T/

a—)\ KL 7 HE

SG A M 50° /LR

Z o AA— RV IHE KEE)
SG fil 90° = /LR

SG M 40° =R
7 0 24—V JHE

B3 1 RWEME ORI RERAL

_11_



4 1ROBAMEERGO7 =74 FEBION)—&

I EHIRE |7x294 Mg el s
élgﬁ[‘ S *1. 2 *2. 3 I%E/:E
© () = (MPa) **
Q| By bLITEE 321. 1 #17.3 149 O
@ | s6¢ A@ 50° xT/LAR 321. 1 %5 16.2 115%4 O
® | S6G A 40° =R 283. 6 #916.7 69
@ | 7 AF— L JEE (EEE) 283.6 #1173 65
® | 7o 24— 7 SCHI 90" =LK 283.6 #116.0 61
® | 7 r2F—NLIEE OKEE) 283.6 #1173 59
@D | 7 AF—_L 7 RCP ] 90 ° = LR 283.6 #16.7 67
a—)L R LV EE 283.6 #17.2 104
© | RV A1 32° /LR 283.6 %7 15.2 89
BEX VI ENES 283.6 #716.2 127
X1 : 7274 VERBIZHT-->Tid, BEREOM B %2 VT TASTM A800) (TR S AR LV FHH Lz,
X2 RGBSR D DIBE . AR R R o R D 5B AL, B0 KX VERE TR LT
%,
X3 EITHAREEA . BTOWNE, BE, BWEWE, BEWE (Ss) ZAVTHEH LA, 728, BAHEHRER
DISHEETHREERENED RN EAEHE LTINS,
X4 BEBIROIGZRT, #hi2dEois ik 113MPa,

B OB ST, ISR 7 = T4 FEPRLRKEWEMLE LTHY b
VIEEEZRE L, £, mARTRAINEmL< b EEZ2 5 S6 AR 50° =
JVIRIZOWT bRz & U TERE L7z, 7036, S6 AR 50° /LR DGR A
XEETIRES (7] @ 116MPa) TiZe <, M3V E (i) @ 113MPa) &35,

BN DOFEM RIS IMEZ R B IZ, 7= 74 FEBEHIZHWIZM B 2% 6 12
R, 774 RNEE, TASTM AB00) IZHS XK 6 IRTHMER A EL LUK 4 12
IO EH L,

7235 ASTM A800 DAIZ 7 = 7 A M EDREH FH1EE L ClEstimation of Fracture
Toughness of Cast Stainless Steels during Thermal Aging in LWR
Systems (NUREG/CR-4513, ANL-15/08, Revision2)] (LLF. [NUREG/CR-4513R2] &
VW 9,) TR STV D Hull O MifREE V2R (IR, THull & &
D) ICKDFERS LN, ull RICKVREH L7 = T4 MEZHW-AZNER
I (Jna) ZSWRLCHWHETHEMT 2 AR EMEANE RICEEII W L %
B L T D,

_12_



F£5 IS SIMEFERM
WIEIZ & TR B & DI A
A BisH | mpE | & | wE | At HE | B | mE | o E('Mpa)L
(MPa) (MPa) | (MPa) | (MPa) (MPa) (MPa) | (MPa) | (MPa) (MPa)
By s
i 41.0 8.6 | 63.3 | 20.7 92.6 0.0 1.2 14.1 15.3 149
SOG AH . 40.9 2.4 | 40.1 | 18.7 61.2 0.0 | 3.0 7.7 10.7 113
50° T /LR

_13_




£6 T=x=T7A FEREHICAWIAEIESER

L2 (ERHHT) %

= 3%
i Cra/Ni. 717(:,;)I\i ’
c |si|m| c [ Ni | M| M N o
] $17.3
Fy hUIEE e (% 19.8)
] #16.2
SG AQ[ 50° =R 1.320 (% 17.8)

X1 EHEON IMETHD Z L 2R L TWAA, Ml EXASFANCEHIENZE [ 1 RGEHESD

RS bic B4 A 8% (STEPI) (£d2)

e L,

2 D ASTM A800 kD7 =TF4 b, () MITHUIIKickB7 =74 MR (B51fH),

Crg/Nig COMPOSITION RATIO

09

08

S R Ras GAAas LEARS RARAS LALLM SARSERARIE SARSR IS S R LA e s s
O &y FVTEF b
¢ s 3
E| O SG AR 50° =R 1
= ’I
- ’
5 ’
= d B
: il E
3 ,’
3 Rl E
- o - / ’
E /' // ,’
E. , E
g - A i
s P - .
- ’ 4
b~ / - E
- s~ <z et E
o 4 v -
E 7 / ’-” E
E ¢ N ’f’
E AV -
3 4 / e E
3 ’ ’ R
3 ’ -
3 4 4 g 3
2 / 2 3
E " L, 3
g , 7
S A A E
- ’ ’ B
3 ’ 3
3 i / 3
E ’ 4 A
E |/ / E
E A / Cry , CI% S LSSIOR * LAMOI) * CbIX) - 4.99 3
E ) / /! N Ni(%) * 30C(9 * 0,5MalYd * 26(N-0.02% * 2.77 3
E , E
2 ’ -
ES / J E
E 7T 5
=/ 7 r
E/ E
L

~
34 3
3 E
3
L weddéd L b b b d i e L b
0O 5 10 15 20 25 30 33 40 45 S0 S5 60 6 70

MALHIME DEORENT EEORITE

1998 4EfE | THW=HRABO(LZER S Z2SEICR%ED

FIG. X1.1 Schoefer Diagram for Estimating the Average Ferrite Content In Austenitic lron-Chromium-Nickel Alloy Castings

X 4

1 REAMED 7 =54 PEEHK

_14_



3.2 RVAM Ty

)

(2)

(3)

(4)

BEE U 72 RHe RERALIC R LT, BU R OFIE TR 2 F2hi 9%,

SR )3 K B o A8 E
WK aD R & S 1%, TJEAGA613-1998 ) IZHERL L E D 5,

W 55 B RME R IRT
BB OWNTHENCARE T 2 A I R MaAs . 777 o MEESRHZA CDIS YA 7
WIZ & B 60 FFORICERT 2 BEEZRD D,

AR TEVERTT AR E B D AEE
R ENE pﬂﬂﬁ“ﬂ‘i LARMNZEHE T2 720 AT O J5 BRME AT TR L
T R A BRI EmRZ 5,

B LA TEVERTEAT

HEAPIRIEA | BOSM LV bigk LW ERFHERE (57-iF 5 (RBERERE L) (BLF,
[SA] &9 ) OFFESRMZ M L2 T 5, 2Dz, BE+SA BZR+
SA JEJ1+S s HIERENC L 0 BEREZUCA U2 BANER T 255l L, 2GR
Jnat ™ & PEHE U CIEME R ZTERIE L 72\ 2 & 2 fEsB 3 5,

¥ TH3T EF V) & AW CEHIBENL O 7 = 7 A b &% 52 2Rh g ofafnfE & LTk
ET D,

2FHAT b A DOBRE) OFHI I W 7o Bk 36 L O FiE 4 BL R ISR,
a. [TAXRFEFHFE TR TIHERT O Ao R E i AL - 2008
(AESJ-SC-P005 : 2008) |
b. THAREBEBRWE RT3 EIRE BRI REREH AN R #t
(JEAG 4613-1998) | (LLF. [JEAG4613-1998) &£\ 9, )
c. BEHIEHIIE T 1 RMEMEFEORZNLIZEIT 2058 (STEPII)
(Z2D2) 19984 TR INIMbLTHIET v HTET /L ¢
Hyperbolic—Time, Temperature Toughness) (LLF. TH3TET /1]
Lo, )

_15_



4. REHES O BT
4.1 fEAMEREAM
(1) FFATh AT K Ffa O A8 E
AT A A R Bl O K & &, TJEAG4613-1998) (ZYEHLL | 50274 &1
0.2t (TRE ap) X 1. 0t (KR S 2c0) (tITHRIE) OHFE MO Z i & 5 1m K i &
T2,
72E, K 16 AR R ) R E R A BN SRR S I B i E (S
ERBRIZI T D KRB HPER Y A D0 TR E ORERICET 5 b D) Tlid, A7
L Z SRR oD 5 B 2N T B\ TR R 100%12 39 5 d/ MR IE 13559 0. 18t Th
0. K THWSD TJEAG4613-1998 ) DEIXIRSFIITH D, £o, BElEED
A I R GER & BURIR RIS BT 2 B 1 G HIME 0BG RGBT, [F
FEORtT L MAEBEK TERML TV,

ap = 0.2t
2cp=t

X5 WK OTZAR

_16_



Bl O AE 3 2 5l AT K Ma s 77 o M IEERRHZ A C DI 031 7
JAZ K0 AT 60 ORI RS 2 B E2RD D,

O BZFHERMITICHWDISTIA 71
AT 2RIV A 7 AT FERGERIREE A B8 L | SRSV TER
ET D, RBMERMICEDIGNTA I NV ERT. 10bERT. 2I1TRT,
WPEEET, 2019 R E TOEFBEERBICES X, EEHED 60
FEREROBEE S Z TRIL72b O TH Y | 1 IRGEAME OIRY A 7 VIR 555
HCTHN TN D ERLTH D, EERFORE LT, IR 7%
BAT2 B HALIRIGEHE (K9 7 ViR 55) Miediilgr 22m)

57 B S
T 57 B SRME Sl B | T E N AP Sk T D7 — 2 IS S U TF o K&

95, ( [JEAG4613-1998) HHR)

@ ¥

da/dN = C(AK)™
AK = Knax — Knin

ZZ T,
da/dN ; JEF7@AMERIEE (m/cycle)
C ; BH=7.77 x 10712
m ; EH=3.5

AK s SRR S ZEBiE (MPaym)
s KB K OMR/INSIIERAR 4L (MPaym)

Kmax mm

ZITIEHEAT VL ASREBEITH T D ME AN LT D, £72, RO AT
£ D BEE R O ER IOV CIE, B [ P W R BB RIKBL R D
BHEYCIZEET 2098 (1 RGEME ORBIARERRSS) 1986 45 GRERSAFIE]
1O IZBWT, AERRENRWVWI EZMHERLTWD,

_17_



x7. 1 IEHhPA 70 (Ry ML TEE)

L] BRI
. i (MPa) (MPa)
B E¥ | o mmax o bmax
o mmin o bmin
o 11208 71.96
1. TiEIE 69
EHROE 8.67 9349
12031 79.96
2. W (A LR 5%/min) 824
EUF LS (B0 L5 5%/min 11238 15.60
3. EfHA (BARA% $/min) si5 [12034 T
11247 4545
12030 5484
4. 90%% 5 100%~D 2T FIk 3
R BIBNDAT Y ZRAR LR 11823 1616
5. 10057 HIV~D R T v FIRE M D T s 5336
117.78 4562
6. 100 B DK E Ry TRARHS I 8240
108.76 35.95
12132 53.37
7. R AHTE O 0
RIS O 117.80 40.96
17.01 38.17
8. MREE 63
eSS 9.96 0.00
11321 5046
9, 0% B 5%~ B - 67
B IS~DRRF LR 112.08 46.74
11321 5168
10, 15%4> B 0%~0D BTk 60
V2 B OO B IS 112.08 46.74
1L, =7/ IV—T7 8 [#Ek] g 1201 12543
106.07 30.36
12, IL—FEL/IV—7RE  [RE)] g |13 6361
110.73 4431
128.60 109.80
13, o D7 6
A ORK 105.71 29.79
T L 12817 50.71
11533 4112
12025 129.02
15, LRGHIMF RO 2
I R DR RS 103.06 38.24
16, 100 BORTH MY v 7 g [11956 12601
C (D) AEERBHZEDRONYT 103.59 39.55
17, 100D R Y v 7 g (11936 165.76
C(D) AEERSBEEZES N 91.67 32.12
18, 1004B B DB R Y » 7 g (11936 191.89
() AEERHNEREEAZEINYT 83.98 34.85
119.56 163.10
19, LR AKIFARD R RHIT 2
RIHIRORERHIE 63.35 9.61
119.56 157.26
20, FEIHE Y 5 2 &2 D 2
e = “r 92.67 3212
. 12017 143.14
21, HABEEth OIEE FF LEEROREEH) 2
96.48 4040
122.70 116.40
2, LRGN R L — 7 DR 2
DB R 10258 1952
R , (11208 77.84
96.64 39.85
99.92 7701
U, IRZRIR AV 64
BRRZHR 12.26 2391
12161 4674
95, 1/3SdHh 7 360
i 117.67 46.74

_18_




£7. 2 SHYA I (S6 AR

50° T JLAR)

3w BhiF IR
s Y (MPa) (MPa)
WS
B | o mmax o bmax
o mmin o bmin
| IR ey |124:67 110.39
4.86 -34.67
2. B LR (G ER¥ 5%/min saa 13512 12.16
125.29 71.18
5. 0.39
3. AfIERA (ATHEAE 5%/min) 815 135.13 1103
125.36 71.12
4, 90%H* & 100%~D A F v TIRAR LR 3 135.10 8137
132.78 71.85
5. 100%52 5 90%~D R 7 FIRATHHD 4 135.17 81.97
132.29 71.16
6. 100%5HDOREV ATy TIRAH A g |78 1409
121.47 60.12
1. R AR O o |12 .78
132.36 66.62
5.6 0.66
8. MREEIR 63 |1762 4
6.52 0.00
9. 0%5* 5 15%~ DA L5 67 126.13 .58
124.67 72.75
10. 15%5 5 0%~ DA TF R 60 126.13 81.27
124.67 72.75
. V=7 /Dy —7E8)  [#1k] Il gl 193-18
117.49 55.74
12. DV =TI/ DV — 7S [ES) o [12624 9019
123.10 70.07
13. o o |143:90 138.97
118.67 51.87
e e . |18 88.94
129.50 65.91
15, LRI RO 28k g |13912 15463
115.06 60.44
16, 1005 S DRI R Y > 7 ; [13432 152.30
(D) AEERAHEEDRONYT 115.81 61.56
17, L0 S DT ) > 7 , 13432 191.93
C(ID FEBRRGBRAERES N 102.59 50.00
18 0% SDFEFIFE Y v T 9 134.32 239.53
CD FEBERAHEREFEAERESNY 90.98 54.24
I 134.32 205.97
19. IRBARORERRBE 2
72.61 14.97
. 7
20, HIfAEEY 2 2 7 DFEF 2 134.32 183.78
103.89 50.00
_ . 134.93 185.03
21, K hEizh o IEERF OB AR ORIEH) 2
106.40 62.88
1. .87
22, IRBHR B L)L —7 ORI g [13722 143.8
114.00 5.58
29, B — U s R 5 [12467 112.78
106.76 62.03
24, IRFRIRZ VEkBR 64 107.44 1797
9.50 -34.14
25. 1/3SdHuE 360 142.18 1275
126.48 72.75

_19_




FEATT ol

W7 BAME AT RIE, £ 8.

1 MOS8,

210RT LB THD,

#8. 1 JWEHBZLERMITER (Ky NLJ7EE)
BB S BARES "
e
(mm) (mm)
ST ao = 14.54 2¢o = 72.70 —
Aa = 1.03 mm
60 1% a = 15.57 2¢ = 74.54
2Ac = 1.84 mm
/ ]
g OKEAEAMEIE
o 882.0 mm
M —
72. 70mm
[JE: >3
_ 74.54mm
#8. 2 Wy ZhERMATER (S6 AD 507 T/LR)
AR S BAE S .
S
(mm) (mm)
ST ao = 15.56 2¢o = 77.80 —
Aa = 2.42 mm
60 % a=17.98 2¢ = 79. 64
2Ac = 1.84 mm
E BB AMEIT
~ 943. Omm
M
77. 80mm
60 %
79. 64mm

_20_



(3) BRLZEMFMMAEERRDOEE
BRZEMTE TIX, Z2MNCFHES 5 720, AiEOE S AZRERMT THH L
TR AR A HRARICERZ S, (N63H)
BREZEMHRICHVSIERRER 9 IR,

ST A #1138 K Bl P ap = 0.2t
2¢co= 1.0t
a = ay +Aa
W 5 8 R R ARAT e 2¢ = 2(co +Ac)
(Aa, Ac: $tREEIEFOE;BRERE)
8 ENERT o
HERR
2c
K6 MEAHRBEWMZAA—
#&9 BRTEMFHmAEEAR
BHREX B
(mm) (mm)
Ay FLITHEE 2c=T4. 54 t=72. 70
SG A0 50° =LK 2¢=T9. 64 t=77. 80

_21_



(4) BRLENERTAM

a.

FEATG 5 14

HEANREEA . BOSMEL D B LV SA OFESEZ VT, B EH+SA 2
+SA JES+ S s ERB O EIC L W RERRICA U 28 2ERZFHME L., &
FHERIRDT T & B U CIEMEARZERREE L7222 & 28T 5,

HARBIC I, SR EBOMEN DR H SN BRER 2R T T A =4 ]
FEOIE Japo & BARERN 12 ORIEIRGUE Joee 2 FHOCEHB AT 9,

BEERT] (Jap)

BEERT) (Ju) 1%, FHIEALOME & R SPHRED 115, 35, 5%
DHBRHEIZHWTAHRERIEICL Y ENT 5,

BHORR, BAREIN1ME, 3%, 5E0OROBEERT (Jup) 1FFR10
DY L7225,

A SRFIZER T 1 ol Y T, REICARM SN S MEIL, HE+SA BYZE+SA
JESI+S s HIEEB &35, 7eds, HERO - OHAIRIEA . Bl 2 2R &
EIEN H BB T D,

7k, BENERT) (Jap) FHEICHE D ARREREICHO M = — i
lAbaqus Ver.2018] Th b, Hiz=— RIiLMiZH = (EPRI( Ductile Fracture
Handbook | EPRI NP-6301-D) Dffi5 J Fisri) & F EMTHRH L7z J BiS e
HLRD L EHERLTCND, HERER AN A IR T, = — FohToR
FEIXBRE L TV ROV, BTSRRI A Fifo e e GERebt (7 =4 M &
FI10%) G — O TR EHEHA L, 272, BRPRZ2EEAHEBELTND)
Z & T ORSFIEEZ LA L T D,

FI2y Jap OREHNTITMEHNE 0571 —OF ZBR) 2V L03, FHlIC AW
TR EEERFOIREIZB T 2067 — O AR GEREZIES) X, SA ¢ (360°C)
OIS —OFTHBER Fabh) Ko/ <720 FHliCHWZIS ) — O3 A Bf%
IXRSERO 23S Ch 5 Z & 2 BIE 5 12T,

F10 BARIIIBITD Jpfl [k]/n’]

BAHEX 1t 3t 5t
A A=K 45 230 655
SG A 50° TR 82 274 558

_22_



€¢ -

aHZf: (1.7°2)

Ry hLTEE

TR

WA [mm] 736.6

A28 [mm] 882.0

BITEIR B AmEEAR (BAEEX : 1t, 3t, 5t © 3FEH)
faf L
NIE @ [MPa] 18.5 (17.8)

- ElEE 24 = aE
) [N -4 261 (231) 2597 2, 862
thife—2 2k H E = e

() My Mz My Mz My Mz o

(kN * m] -300 -5 -2507 (-2219) 12 (10) 669 279 3, 489
YyPEAE
Y 7 F[MPal E=174, 000

KTV v=0. 3 (BPEIR) . »=0. 5 (VLK)

JEIT—OF 7 BAR

7 =7 A bEBMMEOIERI OIS -OFT MR 2 0D, Kl T — 2 1 ZB L@ nrge [ 1 ks A O R £ B3 5 ik e
(STEP 1) 1989 4EJE | THRLNIZHRZZEIZ L T Do Jup HITIEH-OFT AR DO FEROEAEIZ LGS D 7200 HEE DMK FERFRhAS

WD Z SR E 0 ZROFAMNE e D,
OF % | &) IR D7 = T4 M &
[%] [MPa]l Recb N (g
N < {EERRsy (%) e
%?ﬁ c si Mn cr Ni Mo C(I\?b) N (F%)
I
2l
=
o
2,

AFOT [ %]

(%)

FHIAE B X O EIL, SR LD ET 5, 7o, 2BERE L THLHREA, BOENBIOMWEELZ D v aNIZEE#T 5,




Ve -

#F11 FHMESEME (272)

SG A1 50° /LR

TR

WA [mm] 787. 4

A28 [mm] 943.0

BITEIR B AmEEAR (BAEEX : 1t, 3t, 5t © 3FEH)
faf L
NIE @ [MPa] 18.5 (17.8)

- ElEE 24 = aE
) [N -7 727 (643) 1612 2, 346
thife—2 2k H E = e

() My Mz My Mz My Mz o

(kN * m] 100 2 1923 (1702) 31 (27) 783 124 2,811
YyPEAE

Y 7 F[MPal E=174, 000

KTV v=0. 3 (BPEIR) . »=0. 5 (VLK)

JEIT—OF 7 BAR

7 x4 FEMEOIERFIM OIS T1-OT HBRHEH W5, RKeHliT — #1387 IL@5E T 1 R E ORhE B 558
(STEP 1) 1989 #JE | THOLNIZHAZSEIZ L TN Dy Jup EITIET-OFT AR O FELOHEFEIZ LG 272 FREDNMEWIERFIHS
ZHWSD Z LT X 02RO E 7D,

SENY
cER >

[BdIN] 27

OF% | A R D7 = T4 N &
[00] [MPa] el N (0
Ly () ' S5 N
- ] Ch Cre/Nie (%)
C Si Mn Cr Ni Mo (Nb) N

AFOT [ %]

() FHMEAENB XOWEIZ, SAFHEOLOET 5, o, 2EEHRE L THLHREA, BOENBIOMWEL D v aNIZE#T 5,




MO BESERIEHT (Jua)

BAMERIEGT (o) 13 THT BT V) Z W CRHMBFALO 7 = T A M EA
RSB OMMEE L T®RELE (BMHFAFEIZX TS Kavaguchi
et.al.. ” Prediction Method of Tensile Properties and Fracture Toughness
of Thermally Aged Cast Duplex Stainless Steel Piping” . ASME PVP2005-
71528 M), Ji. BEL RNl ET —# O TRE (-20) ZHWTHEHELTEY,
ZORERITE L 2080 TH D, 2P, HITEF /L) 1% TASTM A800| (= THH
L7e7 =T A h&E&MEEMEENT — 2 2 BEf - PRI TH L 2 L b,
#6 0 TASTM AB00J IZXVWHEM LT =T A bEEMWZ, THT E7 /1] 14,
B SaNEZE T2 AT 2 L A GO BRZh e L EE I E B 12 B9~ 2 0P8 (PR
T3 A KMOVEALENZE 1 RGAMEEFORHIICET D05
(STEPID) (£ 2) | (Fpk 11 48 3 7)) THEEHBRIC L0 24 rmEssnz b o
Th b, JRTFABET LR FI= 3 — B LOENENFERICLHTHE
BT R 2 B RAH) (FRIcE 12 A 17T H) OBR 4 TRER2 58 1
R EIM G FERERA 2o 1 L 72 B e b e 77 v (H3T B 7 1) DR &
ZR)

FTo, WFIEEERE & SA FFOIREESF COMBEEIMERBRORE R, MAFICKE 2
ZNRO HILTNZRWZ & 2R 5 ITRT,

#£12 AREEEMAE
Ay b U SEE SG A 50° TR

Jie [kJ/m?] 75 86
Je [kJ/m?] 332 379
B 2 TE MR RTA A SR

b. BELWe. TRDIZA v b T EEEDBIIMER T (Jap) & BZMERIEHT (T
DHBZAT > TR Z 7 B 8127,

ZORER, HEIEPAMAT: 60 ERER E TOWR T RIERE S 25 E LA A
HEBELTH, BZERIKIT (Ju) C8BZERT) (Ju) OZRRITBOTIHE,
BEGERIRET (Ju) OMEEDNBRERT) (Ju,) OBZ % EESZ E0b BlE
IIRNEEMEST 5 Z i3/ <, @EaMEFEn LR E 722 5720 ST 5,

72%5, INUREG/CR-4513R2) C b AZLERIKGL A R 2 XMEB STV 503,
NUREG/CR-4513R2) DFEHAUZ LD Ju B L T H RIS T BRL EVERT
G RITEDL L RN L 2B L TWD, (BIHE3)

_25_



(kJ/m?)

JE

(e J/m?)

JE

300

250

200

150

100

300

250

200

150

100

_26_

Jmat
i -]app
JI o ’

0 25 50 75 100 125 150

BHEE  (m)
7 Ry U TEEOBRREEMFHERX

| Jma

i -

i JI c

0 25 50 75 100 125 150
B2H¥YE (m)

8 SGAM[50° /LR DAL E MR X



e. HEWrATIRIEELA 210 L TV ARE RIS 3T 5 Bk o i 28
JEAG4613-1998 (Z D X A WrARAE S 2 8 L TV A EE RIZOW T, ZURFR)
D5 BB L CHMMaTRIR AR T 5 2 & AR LTV 5, MR % Bk
6 2~ T,

4.2 BUIRERAE
1 G EIME ORLERF OBRBENE L L OB EONEZ UL TSR,
(1) HERFORANE., HEEEER L O ek R
1 RIS EIME OFEER 1T, B3 L OVREEERIC T U Sz ik B B L ON= %
BERBREZETmL TR, AERXKMEDLWNWT EZ2MRALTWD,
< 1 IR EIRE O REBF
BAENRE B REERR, RS RERR
T HLUE - EPEPE R E RS 501 &
HERR : B
© 1 RS EIRE OFREER
BRAENRE . B EEERR, RS RERR
HIEFLHE . BREEERSE 81 &
HERBE : B

(2) BUROREO ST, HIERNER X UBAR R
1 IRIGEAME OBRIRAE L L TIE, TR BENIR T I&RIiHRE MR
Bikg (JSME S NAD) | (ZEASSBHERREMES LORAVREZ E/L T\ 5,
BAEE TOMATREDOEN. L2 L TWD, BEEROBRAR KLU FIIRT,

< 1 IRGBEAME QWP (B R IEERe ] - 5 2 5 RIEHHRA)
ARG B REGHRE (AR PR
) EELE - MERRHIAE (JSME S NAL 2012/2013/2014)
RARSR : B

- 1 IRHAME SR G s IR : 55 2 5 BIEHImA)
FRRTIE O R (R PR )
HEFEYE - HERFHIES (JSME S NA1 2012/2013/2014)
RARR : B

4.3 AT
R4 60 R ZAEE L7z 1 IR AN E ORERVETN 2 5 L 72 /5%, R4
EET 5 2 L1372 <, BRI REIE R ME CRIE & 72 2 FTERMEIZ 220,
72, BUEFEM L CWO D EHEM OB S I REGMRAEIINE 25 ORI Z A TR T
HY ., T BNARET D LTS OBEN DI TH D LS ND 2 &
N, RIRTEE L CGHEHYTH 5,

_27_



4.4 ERAFALA~D K
1 B HEBE OB DN TIE, BURAR IR B2 @SB LXK 08 a0 5800
FTRE LD 72V BRI S,

_28_



5. REHEGELIS O LA

BN K DB T ~D I T = T A FPEDPZVTERE < Eo, BEEEHRIIG
NIPKREWNEEREL < 72 %, REWESA OHAEHEIZ SV TR, BUrh OGRS
THDIRGHAMED 7 =T 4 PEIZUKESNTHRNBED L H 50, Wb IEAER
7'7 RSN TEY  £o, WERFOIMIRRA THERRMN 2N L2l oL L

LB OETIEIN) DMEE S DB IOV T IR L ORFAE 2R T 5 T2

%””75\%’%%‘9”67 EMEII/ NS WS & 2B LTV D, L7ehi» T, ARSI ONT
R BT S,

SRR 7 1SRG LIS OFEER TR 2 BLERF O MRAEN AR L OBRREONE 2, )
L 8 IR AR LA OB 153 2 et O N B 2 7R3 %, F 7o, B 9 (SFHfx 5
S O L EE DR A2 7R,

_29_



6. &

6.1 FENA NEAME
(2. FAFEH R LIZERFEIZOW CHANGHE 21T - 72455, X CTOEK
FHEZMWE L TWD I 2R Lz, BN OWTOERFHE OxftbRE R 1

3R T,
#13 (1./2) 2MAT Y LARHOERIZNZOWTOERFIH & OXF
%ﬁff\ BRI HET A

2. FEMAFHRAE 1 1 3LE2HE 2 BITBIT I RFIFZD
DA OHALDIRDUZBE T 2 HT 2R3 M OFE R, EE L
o T aHIMIzENT, FRHiox S & 7 HHe - HiEm
DTFRICBT 2ERFE (LLT TERFE] L9, ) I3

FE%E AT DT L. UKEFHOFE R, FRFEICEA LR WIGE
S A4 WZIXRITESS 3 BCiF AR L& 9 L T2 IR A JE T | 4.10 TSN [ond &k
fz O D I DM ORI AR D MRS B 0 FEMi 2 B8 Lz T, D, HEERBAAATR60FERE R A AEE L
EEOFE | EELES ET2HEICEN T, EREHIGHATHZ &, T AR EAT 2 FE0E L 7=,
e OJEME B ZE BT OFE R, FEMIRI SRV TR AL
BN AZER D% ER D Z L,
ORAMURZEMFMORE R, SR EENLI R TR R
BT & Gt R T 1% L WREE CRAGE RIK oM/ NE (LR
NERIER S O/ NELRE RS Z &,
3. 2 (1) BERL XD & 2HMICIT HEERICHEWE
I B IR A-47 2 OO DB L ORI BT 2 BAfir 72 34 |
(LT THERBFHE) v D, ) OFEHENFIZ DN TR D
KR LT HHEE - S R ORI TS, ERFEHEIE 8 2 4
%2 HICHET 2 @A E 4 O F 2 2HBAKIFIC | 4. 10 HESMFN) IIRT &8
122 H BRI DWW TORFESLLITBET A2 EMM 7 | 0., EERMAZO0ER R ZHE L
PR B b O LRk E T 5, FROEEMIMERR AT HFEIC | 7R 2 55k L 7=,
PEYHDE L TR 21TV, TOMBROLEHARD SNHFHE | 421087 L0, BUREROEME
EHRREM RO LB, WENPD, HROEEENZ YT
JRA-UF D i @FERFERIFAIF L O OM B OHEIFEEICET 2 | 22 & 2l Lz,
FRHIRIE R | BRI Pk 2 SRR DB Z B SHAIE 6 5, LLT THE | 4.31md &80 atifhoms
A HFEIC HERA v, ) GEERALIE 4 0FELZ BT 2 AICE | RMERL . ARTELEYTH
1% %38 A THASINTWAELDIZRD, ) ICEDHEEICIRS L5, | 22 & &2,
1K 4.40 TERFEL~ORIE] 1TRT

3. 3 (1) HERELX? T 2HRMICBTDEFIFLD
M OFAF AR DR B E 6 (BLT THiRR B E 6 v ,)
DFRFENAR D FiEIE, FRFHINGE 8 2 &5 2 BICHET 5
HRBRLATE 4 O FE & 2 53T H R 1P 1245 5 3 B R 1P i
BRICOWTOREREEICEET 2 H#ORE L FEEE T 5, FFiC
TEERHIFERER AT HFEICHEVIRET 20 & L TREHEARD
SNDHEIEIIRO LB,

OEf 3. 2 OHBLIRIGEM & B & 2 7 hEsk & BT 6,

LB, BURMRETEHICEREL
SOBEPLIBINTRELOER
<. JgREESEE LTRET D
FIHII R T,

_30_




#13 (2/2)

2F AT L AHOBEFNC DWW T OEREFIE & D%

FAIEYE,
A K

ZOREIH

BERAIETES

BT [ o e LS R S BRI R

SR it %
2B 58

RREEALAI [ o L

BHEAA K

3. ERAFEACHEMTEHESE OFEOL « HIRA
(1) @R AL O 252
@E2VEDOFHM
FEi A A 3. IOITHET 2B 0% T A £ oIz
T, ERRAFEXIR B5 B T REREL(LFEGORAE ITER
AR DR EZTME L CWD Z L 2 HET D,
OBLRIRE A O
(R PEREAm AL s D BUR O ER O Z LG ERNF M ST D

@IBINRAR OHhH
BURIR R OFHEAE R D . BURREITEINT 2 M50 & 2 Hr
TR P SN TWE Z L 2 HFRT D,

(@) RYMEsE R #OFA

ORYIMEE I ORE
FTATOBEMRERIC O TRBGRSFEET# L L TRES
NTVDNEFET D,

410 TEEMRHE) (TR &B
| BB E0FERE R A HE L
7o fE M RTAN & S M L 72,

4. 2127 F B0 BURR2OFEH
FEEND . BHIROERENZY T
bbb LR LT,

L ATRTERY ., BURRAIEBIC
EFRARALXE R OB D BB
X HDIEAR Efr LT,

FEREEMR [T T T

Ji - I M R
BT D&
8 4 Ak 3R
EhaH A N

3.1 AL B RTAT o0 S B OVRLIE L
ERAEAL B AT A O F ki Je OB LIZ Y 7= - Tik, BAF

OERFHEAM T Z &,

O SN ERAFEL R B B TR ERELLFRIC
WC, BLTFICHET 28I 0% T H £ TOHIMIZoWT
i - EDOREVIM 21T o & & bic, BEITGT
BUR DR E I BIMNT N ERAE (LLF LEngkae
Kl Ewo, ) Tz L,

2 TR 8 2 445 2 THIUIH 3 HOMIEIZHES <
ARG 7T FOEIREE LA 4
O ERICIAISRES 2 THXITHE S THICHE T DL R 2 HIFH
%Nz 7= HIHH

3.2 B E BT # O E L OVEE
FEWlEE T #HORER OEFICY 7> TiE, LLFD

BOREH AR 232 &,

O ERFECEITREMORE R S iz 2T oBMmgaR
(GBI OFERR 2 Wikt hIICAT 9 Z & Rt L LT
i SN 72 b O R ORI IRIRIESHER S 2 & 23l
BLLTHEESNZb0DET, ) 220 T, BEHFR
TIFZ LT, MEHEOEH KOS FEIEE I & O EHERE
WEHE L RIMRE B AFHERET D &,

o8, ERRAEL BTN 8% Bl - B R AR
WZDOWT, FEE AR OEER & WA T 5 2 & & Al
L L7f -l S Sz b o L miR s IRRRE DS iR
IhnZ &xpiEe LciHiir bt EnzbooM
T, EOXGORFELFER KL O - HEH O
BEHTDHHDITONTIE, WFOBMRER A E 2 72
PRAFIY 72 R B 812 R ET 5 2 &,

44T B, BURRAEEA I
ERRAFEALA R OBLE ) DB
X HOIEAR & LT,

6.2 Kk

R

BHG#E L TRET 2 FHE

e
AxX
i

_31_

BEEITEE LTRET 2 FHITMH S o7z,



BIHE L.
HIHE 2.
HIHE 3.
HiHE4 .
HIHES .
HIHE 6 .
BT .
HIHES .

IR

BRIl G A 7 U — = T ORI T a2 A

DEERA T LA ) X Zi i A8 L Li-Fih

NUREG/CR-4513R2 & I\ N2 7 = 7 4 b B L OVZLZE EPER ARG 5

EPRI OffiZ & FEM IZ X 2 8ZNER ) (Japp) DLk
HRFHEREO RS 35 K O 515 D AR

AT BRI & 23 L C 2 B SR S k9 2 B oD i 28

REFAME R LS DOBEER I 3T 2 RS R O R AENE B L OBRR R ORRE
REE R LI O BRI 5T D H A

BIALS — 1. 1WRGBEME T

B8 — 2. RHR S AM[RHEER
BIRES — 3. FEEX 7 HAE 2 Wk
BIES8 — 4. mEX — B U NHEE
BIRE 8 — 5. s 7 A ¥

B9 .
SR

STAR 6 B2 Sk e oD i i Vi 5 D AR HIL
INE 222 F O FFE O IR ISV T

BT 0. FEHIBITIEI I 1T D ARERERER DRI HONT
SRR T 1. N 1 547 OHARIRBLEHT & DOFLERIZOWNT

_32_



BIHE 1

BIRE 1. BARRIRIAI R R A 7 ) — = 7 DR 1 A

BRI R DA 7 ) —= U I L TE, A7 U —= o F R R Efi+ 5 7
D, LT EED, SR EDNREHEE TR V—= T % Uiz, REEERLN
DOREZR DO BB CRHME G & T REEEB DRV E AT Y —= 7 LTV 5,

1. REWBFORA 7V —=v 7Tt (K1)

OINA 2547 HAERIFHNE ORI LR D4 TOREREZRN S HME L LT T
> U AP A U O DR 2 MR I, i L7odasia T s 1 (DR
2 TBMFNRIERI R DA 7 ) —= 0 JHER &) IZR LTV 5,

® OTHHENTEIEIIHOWT3 1T (DHEDOK 2 Bl E A7 V) —= 7o
—) WCEOE | BRRNREM S O BAE A E LTV D,

<AV —= THER >
3.1 (DIEDF 2 BRI HRO R ) —=  JER %] 0@y,

2. REEWRISNDORA 7 ) —=v 7T rER (X2)

OINA 2 5IF  HILRPEFHHZEO B FRE O 2 TOIREERI O Kt REEN
250°CLL oM 2 MR L Fli

@ OTHHSNIEEO TG AT v L AR T A H 0 . o, BZOFA
LR DRELCERORAENET SN DI Z i,

@ Q@ THIHSNIEEBNBET D 7N — T OREEIOFHENE 2R L, AEERICE
MU CEHMEA S B2 GAIE, 3. 1(DHEDOFK 2 [BWERHMER SO A ) —= FfER—
%) ICR#ET 5.

<A Y —=2 THER>

FROTHH SN LTRBMHEIN D, LM LARRS, FBIZ oW T ERKE
HELTRHRS AAMREEABIOEEZ 7 A 2WIEfOREL L TERBY ., N
FHBRIZOWVTHRMIGHIERSE LB OND 2 E0h, Rii@ TEINEHE A & g
L. fHESETEEHCITEEH L T2,

1-1



FACIRDURFAT e G2 D 5 HARFE S

AT v L A SR NO

BRI & B 0> 2

3.1(1) 210k

NO
31 M2p7ma—

R

y

AP 2L

X1 BRSO R 7 ) —=v 77 at R ((RFEEE)

FACRDLEHA 6 SR D 5 BARFREGE LS

L 8 NO

250°CLL kar 2

NO

AT L AR

FERENLD & 55> 2

iz, BROKERA
AR LR

NO

S
)
R

ESILD M ?

YES

AT BN L C A NO

v

A

DAL ?

YES

A 2
(38.1(1)F 2 127H)

B NEF ARG A~ 22

X2 BEhERROA 7 ) —=r 7 T utk R (REMKERLS)

1-2




B 2

BRE 2. MESAT LA J ANV EFMMARE L L-HA

MEZRAT LA ) ZAMAZDWT, BRETF IS BT3B O s b 3R 5 e 5
HEDORELMA T = A LFE LOROEAET LI 1 IR T, REBEADT=ALF LD
RIZEBNT, MERA T LA ZVITITEFINEE STV D, Lol @R bt %
MiFEHETIT, RREACEATEEA A ORI 22 T 2 56 1 XS R L E IR AR 2 & D #
B RfF2) B0, MERAT LA AT 1O : YikREL L ERORAED ATREVEN 72
VWERSGHE T CTHD Z &, ) IS T 2856 ITBREOFMEARZE L LTRWNZ L2 LT
Do

IMESA T LA ) ZNVIINEERAKRE X IEDICTREAEINTED ., A7 A 7 AN
FRENTWRNTEZD AT LA BLEN D OITEDRERKE 2 TR, EORTZY
THRWZ EnD, AERISIITFRAE L7220,

PLEX Y IEZRAT VA ANVZIEEBERICIIDEAETT, IR I1F2EmED [ 455508
ELERORBEOAREMEDN 2 WMERSME T 24T 5 2 &0 O BRI R T AN 2 L BBl
TEDH LW LT,

M1 MEROBUEIL, AR LR R M EDOSET (AESJ-SC-P005:2015 DOfilE) (TEE L, W%
(ZFEH S T AL BRI D ERE A R SN2 b D TH Y | PR 777 & b DIIEZR A
A ) RV ONTUE, TIHESM TIEeWnWZ & AMTEEZZIT RN RET DI
EHa/hENT Enn | BN K DM B OB R & 7222 2 & 137e < | EiRdE(b
KR EAE BT RERELEFELRTIE R LIS TWL 2 EEBEZ LD TH D,
LMo T, ARERIGHPFEAE L WHEAIE, (O YEBRELLESORED ATREMEN
RUMERSRMHETTHLZ L) TS T DLW TE 2,

M2 MERIAT—MIEVEBRBICEEENTWDLTED, AT LA EENGELESZT B OM

HORERKIL, BB MESRAKE> A — h>BBEE R D, AT LA AVTHE SN
TEOLT, MEGERKE &L,

2-1



SE!

AARETFH%E BRFOREFOBRECATREMEE RELEADI=XLFTLOE
(TP04-02) k)

BELLS 5= A LF L bFIE-PWR

o
V]



At 2

AARRF e RFARERORBECREMERE MREC (BE)
(IC.6.5 FH a) ERFE(LENTHEAREOSRM) HhEY




AR 3

BIHE 3. NUREG/CR-4513R2 # W=7 = T 4 ~ & & ORIz e M 24

1. NUREG/CR-4513R2 D7 = 7 A ki L OVAEZLERIET (Jmat) % W7o BRZ E MM
1 IR EIRA 5 D4 FAMERALIZ % L T NUREG/CR-4513R2 {2 L W B L 7= @20 B HHT (Jmat)
CBELERT) (Japp) & LTEEREZXK 1 ROK 21277,

WTAUT I T b BRI E MR #E R B XN 2 & 2B L T2,

72¥5, NUREG/CR-4513R2 (2 L ¥ Jmat R T HFEDO 7 =7 4 FEIF Hull i kv EH L
TWD (AXDEK6),

3-1



(I J/m?)

JE

(e J/m?)

JE

300

250

200

150

100

300

250

200

150

100

Juat (BE#8/NUREG),

X 2 SGAMA50° = /LR

3-2

VT (E/HIT)
0 25 50 75 100 125 150
B8ZEE  (m)
1 &Ky MNTEE
T (B32/NUREG) :'
I 7 (=9 /HaT)
0 25 50 75 100 125 150
8ZEE  (m)



B 4

R 4. EPRI Offi5 & FEMIC L 2 8Z5ER S (Japp) DLE:

BZLERS (Japp) OHBHIZH = FEM f#HTIC X 5 FE L EPRI Offi 5% L 2B L7
MR M1LIORTEBYMEITHENR 2N EZHER LTV,

SEPRI NP-6301 DUCTILE FRACTURE HANDBOOK (ZZC#&Dfii 5=\

K1 &ZERES (Japp) O FEM fi#bris S & EPRI Ofifi 5o sk



BIHE 5

HRRS . ERSESE R ORISR d & Ol 7 DR

BRFEHERFICB T 2 AR EEF~D A &1 & L“C . 77U MR R b ELL
b Fhg—r o A7V —7" (e ILEERER) (231) 5 ¥ — 7 iiE 360°C, ©—7
JE/) 18.5MPa & L, HUEEfRIE L Ss #HIFEENZ L D ffHE & u‘_o UHOBEKELERFOT T
Nt (LU, TSASRMF) o) 13NN 2 B4 THEFHmER A HGEE Pk 27 425 H 22
HERWA) (2R LT\ 5,

B EMRHMEITE E OB BN TR LI2T — X Ic i S&, BEUEREP (Ju)
CBRELERT) (Jup) ZEH LT, BAIGEFIE TR L 2 BT — & OIRE M1
T EERRFOIRE (325°C) THY . SAKMHOIRE (360°C) Li3ENHDH, £ 2T, WEE
ZEE L Th MRS RIS EEN RN D L AIRA 1B IOV 2 155R7,

AT o Jap OREHICEBIT D SA S (360°C) DEEIZHOWT
A2 0 Ja OBEHICEIT A SA S (360°C) DIz ST

5-1



WAF 1
T DBEHITE T D SA & (360°C) DFEEIZHONT

Japp DEHNTIE, MERE (Ss #IFEEhC X AfTEZ 5 Te) &M 0671 — O3 A B81%)
EEHAT L, b0 b, fERfEIC iM%¢F@m%)%%wTwéﬂ\Hﬂ%ﬁmo
WCIEE B2 CHUS L 72 R E (325°C) 12B T 21— O3 AR Z W T
wé:&#E\%ﬁﬁFQWC)@%%kOwTUTLT¢O

1. 7=7A4 FELBEOZE

Jmiﬁﬂ%@f%émﬁ OFABERO FEOEBIZIE T 5, B1IRT LB, [FH
CIS ) CHER L7256, BREMRWVAHEIO 28 FE ORI R E <720 | ZORER Japp 12K
&< 2%, %@f_&b\ 9§f£@1ﬁ§b\ﬁﬁﬁ O 2 BAR & AT 7 DMRSFHI 23T & 72 D

Efﬁ/]\ :Japp/]\

S+

------------ Rl URG A L~

AR = Japp K

OF%
M1 S —OFTHBERE T (A

ZZC, EAEE T WSEIMEEORYAICES T 5898 (STEPIT) (£ 2)] T
G L72T — 2 2R BH L7 = 74 M EEBWFIREIC L D6 — O T A o ik
ZH 27T, 7274 PENBRKEWIZE, BEFINEDRIZE, IO TABRKIT L5 I
ITLTCWLEBNC® D Z &2 D FERIM D51 — O F B BUR 2 W T Jup 2 FH L7258
RPN 705 & 72 5,

IO, BELZEMRFMCB O TR, RSFRSREE LT, 7274 bEayv/hSWIERF
IHOIEH —OFHBE (72540 M| % BBRE : 325C) 2M0T05,

5-2



K2 mhH—O0THERE~ADT =5 A MELEBEORE

2. SALME (360C) D

AIETTRT EBY | Ju OEHIIIRSTFHRIES —OTHEMREZEH LTS8, SA &
EERLTHRTFOREEICRoTWEZ L 2HRTH, 1IN0 THBEMRICEE
ERAE :30) 4 & i

£1 ISH-OTHBERICEET D140

BB D SA A %
OERRh D F FERFRD (532 T S 14 D F7 MRS
QR 325C 360°C Al S 1 D 5 93 FEARSFRY
@774 bE 15, 2%~17. 3% | #Hm SR D JF BMRSFHY

5-3



DENEZ O A 1 0D B 288
BRI X D08 LR ORBERET 5720, H AW S [55E IR 15500 Bk
HEEFEIRS (JSME S NAT - 2016/2019) | (LLF. TJSME #EEFEIKS 2016/2019] £WvH) o TR
1 E-18 &R T > U ABHE OMIEFEMIC W DA EHREE ) 2 W T, FEZh LT
MELORARIGT) (0,0) LR LIZMEIORERIG S (0,) DOEERTT S,
2RO 3ITRT LB, 283.6°CTH 22.7 FHRFMIRERN L 7AEFC b BRIRIS T3
AT & BT 7% EHT 5,

K2 BHLTOWROWEEE R LM EIORRIE DI

REshte DRRIG T ER-ER o,/ 0 0
REZh IR 2020 4E 7 H KW S TEHAREAG1% 60 I
(7 22. 7 HHERD) (9 45. 1 FHEERD)
283.6°C #11.07 1. 07
321.1C 1. 07 %51.07
1.2 Py
@283.6 C
b‘EL
ﬁ 1.1 - 447
i
&
—
b:-
] 1
i
=0y /0y0
09 T T T T T
0 10 20 30 40 50 60
h

BrfE (h)
X3  $hEAT L ARE ORI & BRIRIG T B A- 0 B
(JSME HEEFHIRS 2016/2019 ¥RAT E-18 (23 X el E 283. 6°C TEHY)

QIR D

I ERAC X 288N T OB EZRFTT 5720, B AR S 15881 1% 0% ks
FREF - AEREIFE (JSME S NC1 - 2005/2007) ) (VL. TJSME #%Ef - Bk Hiss 2005/2007) &
WH) ITED BALTWS [T BHZE Parts 2% 8 MEBIOKIEEEIZIS T DR EHEIR A Sy
(MPa) | ZH\W T, SASME (360°C) TOMELFRAHE T 5,

X 412 325 CITH T D & KRBT 2E DA /RT, 360°CIZEIT 5 FER UG
I3E 325 CIZ TR 3% T 5,

5-4



=
N

& —'=Sy/Sy@325°C
§ = =Su/Su@325°C
§1J
2
3
. SA {RLEE
£ :
n ]
~ 1
m 1 A
© ,
g . u
3 fERT—# '
i
0.9 T 4
300 325 350 375
=E (°C)

X 4. MERE L IREORMERE (SCS14A)
(Hi#h : JSME g% &t « @Ea% A% 2005/2007)

IERD O IEH—OFHERIE, RIS THE LI2SE, BN L0 7% L5
L. RE EFICROK3NIERTT 52 s, FHliSMEO T BMRTE 725,

55



/SR

Juat DFEHIZIIT D SA ZH (360°C) DEEIZHOWNT

Jaat X 325CORELRMETHERENZT —Z O TRME HIT EF VO TRE) ZHVTER
ELTWDD, SAGH (360°C) #BE L72f iz T, 325 CTRDE Jue EHNDZ &
DEYEZHRT S0, UTO LB ENHRR (FbHFV ERARAR 2HAT LR
SESREARE AL O SA R TIC BT AREEIERER ) (FRk 274 12 A) (BATF, TARER L
9.) EIToTW5,

(1)

(2)

(3)

HpA

%
fis
>y
i

ARG R
AR TR S NI BB RO 7o v b L Ji. RBROKE R, JEZ LU TITRT,

Jvalue (kJ/m?

Aa (mm)

SRR AR A &S | JRBER [ JoUw)
325°C

365C

H3T E7 /W X 2 HME GE2R%h, TIRIE)

5-6



PLEDOFER LY 365CD Ju fE E 325°CD Jou EIZK X 72721358 H 72\, F 72, 365°C
D Joat EIZHIT BT VO FIREL ETH B Z E0D ., HIT T /00 FREZ V7= 31 L%
YCThdH YT D,

R, ARBRCESG L7 JofliiX Jic & LT Invalid I o728 O H - 72723, Valid &7z o
fF =g, MEOBHIEM (1 KBEMESORHHICBT HH%E (STEPI) (&
D 2)] CPAf 1L E 3 ) (BUF, TEIERF L\ 9,)) THS LR OIS — 4
' | & Jofti s bl L CIRBIE T B = i ARBRORIERINE
BRI G RT — 2 ThH D LML T 5D,

AR & I ORBRT —F DRIBETH D Z & 2L FIIRT,

o [ 2h 4 1 | Jo(J1)  (kJ/m?)

X1 ARBRO JEEELNO LT [ohib00IRTR%EEE X
%, RICEBRA 1 XoEs] bithcun s e LT, BRELL R T —
S5 LTS o ) ORETH D720 MR IS T IR
BN Z ENHER TE TV D LT 5,

2 BN OREEERIME A TIE L & 72 B St

57




BIHE 6

i

I}

BIHE6 . ARETETIRIE S 28 LT BB RISk 5 B oo B

AN GREFK O LHFEOFEORA (LLF, TRIFE))) CHlWmiE 2 WS (LT
LBB) O A 78 L TV D BELEILIRGT LIS T RE R Th D,

TS ORVE RIS L, MEIOMAER I B L 5 2 DRELICESE LTX, AT
L AR O BN N EE I ND Z LD, BRI X 2SO FEEEE L T LBB ©
FNIVE A RS D,

JIIN 2 SR OEEIZI1T D AT o b ZHEEMME AL 1 IRIMEAIMERE TH D | 38
HBEMEITR FIFERSHANE R LBE L OB Th s, (R 1)

TS 2 ERALICKET L TR A 8 L C LBB BRAIME R MERR T D 2 L & A, HIEIS S
EEICTHY ., fEH HEHIEEOERRE VN, 207D, ANESOFbIXH 0E
ETRESETGHEZIT O,

(A 7 14]

LBB AAZMEDOHERR I, JEAG4613-1998 (ZHE S & F2fE L7z, 7272 L. B sh &2 BE T 5720,
LERFIENE [FERIR - DGR BB PR (JSME S ND1-2002) | (LA
T LBB #if%) Z H\ T\ %,

LBB Hik& D3 D-2400-2(3/3) D PWR D AT > L AHfEICxt L ClH SN b & O A& L
oo ZIZTCHHENTWDLERFICIIRGRTHERDFERT T FNORRKT = T4
b~ &K 23. 5% D 1 IRGERE (SCS14A #F) 1ZxF LT, BRI K DIV T o fafn J—R
gk (P 2 A, 23T XA —ZE0BEHl L 72 Hp FRE0% 1 K 0 IR AT EREARIZE I K D ik
RIS I 2 HIE LI ZERFIS DGR L7 b O THh D, Z o7, #HikbisE 60
FOENFh A B [ LTz LBB B PERHM X, 2 D-2400-2(3/3) # W\ 5,

1 JIIN 2 547 1 IRBEIME QIR TR R D E BT O 7 = 7 4 M &I 17. 3%

%2 Hp=Mo,/ M;=1.45 (29B 1 B EIHE)

Moe : FBRFRAR B AT & B KR E— A > k
My :2 37 A —2%3k (R6 15 Option2) & K 2 AkEEEEAMm MR IXIZ 35 1F 2 A AEA EhAR & J-R
BN SR O T & ZHERFR AR OB S S B GEMIZ JSME S ND1-2002 (ZFC#))

[LBB f% 3743 ]

R Ee AN O & BICR LT, HAREE A, B, C K OVBEAIRAE A+Sd HIEE DT E 2 IS
XERT2IS & RS, F LITEWEEBER L OB N mfE 2R ET 5, 728, BlE Ok
HEAX, ITICoET 5,

) -Fan

a. # 1 TERSAMNHER T L VIRWES, BEICEET D,

b, F LR B0 EREICH Y32 MO N 288 OJF 5 EENLEICEET 5,
(2) fis

1 CIERIS U EIE D UL EOSA, BEE ik 2 e 5,

6-1



K1 BE ORI A OB O HifE

FEOME (B) 29 (NFR)
S ¢ Do  (mm) 882.0
BUE t (mm) 72.7
fHEazEm20 () GFE4 56. 6
HERT (XS (E2) 1.76
P,=0. 5S, L(207)
szo
P,=0. 5S,
L (543)
P,=0. 55 (7 1,3)
TERIE ) Py=1. 0S, 0
P,=0. 5S, B O A B
P,=1. 5S, (mm?)
P,=0. 5S,
B
Py=2. 0S,
HIE IS (F 2) L(1876)

(1) B: Wiz ET 5
L:RAWEEET D

(FE 2) HEST PotPy) ROERIGTIO 56 Py (BEIST)) 1 ZNHET0.55m & A7 L, %
DI P, (BFIES) &35, 72720, Sold 114. IN/mm? & 3%,

(E3) BHOmEMIIERICIS L THRIET S b0 E 15,

(E4) BHESHME 201X, PESHRIIIHT LI HOAZERT,

R RZEOE BRI OWT /ERAT 2128, £ 1 20V THIE LSRR
FOBOmEEEZR 21T,

# 2 AN 2 5FIC T 2 B 2h & F 8 L7 LBB RSLIERMERR A R

s | O || SRR | AR | A
AR () (: S” : (XSw) T (mn?)
JR PR 29
TSP (M) 1. 28 1.76 L 931

5t OFTERIUT L TR A2 ZBEFICEBE LE, 2B EEITIY =y D
HHICHWS DY, B2 E 8 LW 725 B AR R E < 72 D IRSFRIZREHE & 72 5,

ZOLBVEREMEEIIIRZ V) ERDZEnB, JIIN2 S4BV T, LBB 2w L
TUVWD AT L AHSHERLE 1% 60 M OB 2 8 L CH LBB 23NET 5 Z & A3 s ©
7,

72E. PR TER & ARIMEO LBB 2 ik & IR AT 2 12T,

D

6-2



w1

N2 5fF THFEGBATHGEE (2015. 5. 22 387])
WATERH 13 B 6 RFFEAMEN AT F ) IR T HEE TS LBB LR il
fERICBT 23BE (kR

BCEFRER | DA 0w R
e} 73K (mm?)
}
2.28 L
2.28 I
2.00 L
!
1.93 | L
1.93 L
1.83 L
1.54 L
B
- B
B
(1) 183 —-1FkD (F2) 28V, 0.5SmE 15, B
£2) K2 P (BEA) RUZ2EATR (KR 280 TELEATELTS
FORERFRTHICHEMET S
xS MESS
e eSS (XSm) . | BOERR
: i PEOMR : i
iy RN ‘® i : r»‘(& '”ﬂt"‘ K
[-39)) v X ' s (kN)

- VHES 14 2.00 L

| EARLFRES 6 1.83 L

BEFEESE 6 1.83 L
4 1.54 L

0.58Smé&T%

ATvA 794 VRES




% Lt & EfR A S 5 EAm o LBB R b

aft 2

AL B IR REAR C M 2 RFEH L2 B JE L 7= LBB FEMIZ 3V Tid, JEAG4613-1998 |2
KDF M2 FEAR L LTWDD, AT v U REHM OB % B8 LT3l 217 5 72, ZE
FRAUS 1E LBB HICEEHOMEEZEA L TW5, RILATIIREZEE L T LT,
JEAG4613-1998 |ZFEa DL ERFUS I ZEH LT 5,)

7. R LEE & SRR AR L BN O FEAL S E O FRE R &2 T RITR T,

JIN 2 =547 BR TR JIWN 2 Z4F @R b R A ik
EAG4613-1998 (Z27EFRSRIE F11% JSME
— TEAGA61- 1998 J (;UELE?%JLM J -
- S ND1-2002 DA % fifi FH) BB ORI
i KGR ARV il i 2T L A S
- HEXREX FEORIDHFEORS FhER L
" THEEZMH 20 56. 6° THiEZ L
Hp #%%K — 1.45 (29B) ENIRF5hE R O AT
FEAMERAT SRR R O k&R L
A 2N JFFERSH N MR, WE, Wi FhEZR L
J - HEIC X AHE
fEMTTE - BiAE (BLAIRRE A, HEAIRRE B, HUAIREEC) I X AE g L
- HUE (Sd) 2K DwE
i fERILT Pm=0. 5Sm FHIEZR L
(Pm)
FHIEZR L
SRV
= fEIRE CRFILIA & 72
| (Pb) e
B | S IS TIREE)
£
VERIE
Pb=0. 78Sm Pb=0. 78Sm
(Pb) ——
HiE 7R
o | EmEES =
=2l (PaPmsPb) Pa=1. 28Sm Pa=1. 28Sm
a=rm
Pf=2.28Sm Pf=1.76Sm
ZEEMRI T BN E R O %
= L (4333) L (1876)
i
£ B 1 A 931 mm? 931 mm? &R L
I E b L —
- (Pa<Pf) (Pa<Pf)

6-4




T

BIRE 7 . ARERHAER LIS ORS00 /ISR O AN AL L OHERREONE

BARR R RTAM A AR DA 7 U — = 2 T DRER

Z TRIRT,

AP & 73 o 7o AR Al 5 LA OB 2B 9 £ BOERF O RANE B L OCBLRREONE

FEPRELYE - B
BRI RERA (R
FEPREEHE - B%

- s . EGRENE B R A
ALY | B SR AR
. BB AR (R AhE. BERERE
ERE 0L B B %25 MIEHRE : B
o B R ()
e LRI oy EEEA0LE B | BEME (e /K
BB (e ) 95 17 S (B R R < B
EIRE 501 5 B
B R AR e TR
I TR0l 5 B | HiMA
R o BB (e 4 16 FE G - B
frons RHR S A R R0 R B | (TR | B
i B I T ) |55 16 IV (R I b R ) < F1)
R 501 B B
e
N U e BRI (SR 4 16 R « R
A TR | ERS 27 HAK 2EIER R fr 501 B - B (BT - BT
5 16 [ A (BT PR+ 23)
ERE Gk
EPILYE ot
P e e | BTSN (eFmE) | B

523 MEMMRAE - B

A




G -L

gt e AL BLERFR AN BRI N
’ Y B R LA SRR
AN K —
. e T - SN AR
Figh i fi IR 5 % 4 74;% s o e




BIHE 8

BIHE 8 . AR LA ORI 2 B firaTA

BIRES8 — 1. 1EGEEMR T

1TRGHM AR T Dr—2 0 707 =7 A b, HRRE, I8N &R 1ITRT, BUWhic
K OPPEIR T ~DREIL, 7274 FENRZWIEEREL R D, Fo, BHSEFE LTS
71 (W) DREVIZERM LSR5, 207D, 1IRBHAME L BEISIKTT7=T74 M &
DI AATV, T IRIGEIM AR > 7 OB BRI S 1 IRIGEAIMEICAig S D 2 L 2R L
TWnD,

F1  1LRGHMR 70— o 7B R s 5

i 74 b I i YRS
) (%) ™ (MPa) ** (‘C)
1 IREGEIRF
VYA VN #12.2 #9104 %7 283.6
(H:H 2 Z)L)
WV s
<ﬂ3;?ﬁf1%5§§£2§> £17.3 #9149 %3211

X1 7274 MRERERHICH T - TiE, BLERFOMEIRS % FC TASTM A800) (2R SH AT L v R L7,
M2 EIIHAREA, BTOWNE, HE, BWSRME, MEMNE (Ss) ZHVTHE L, 2k, EAFREH
DIGHEMETHRE/BRENLEDL LW E 2R L TWD,

T DFEFMFEARIZ DWW T 2 1TRT,

#£2 1WRBAME L T — v 7 OIETIEDEEH

HNIEIZ H IS 7 N K DT A
Sy e o - - A RE
AL LOI5 1 aE | A | R | AR | AE | B | WE | A | ey
73 (MPa) (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa) | (MPa)
! /k(/%fﬂ‘*jﬂ? /7 41.1 2.6 33.8 18.0 54. 4 0.1 0.9 7.2 8.2 104
=)

72T A MEEHIZY - o TEE SR T B E LY ASTM A800 (X 1) 12k v & iH
LTW5,
# 3 HMIYER: I LT — N L AMBHRDFER

fEepsy (M) % EE RS
Fiitiia Cre/Nie
c ‘ Si ‘ Mn ‘ Cr ‘ Ni ‘ Nb | N (%)
LIRIGER R 7
1.239 12.2
a4

N KON Nb O i ERE I Lo — MIFEHEA RV, 7= 74 MEFHEICLEREO-D, &
B T 1 RBHB EF DR AT D58 (STEPIL) (£ 2) ) THWHEE B (bR
DESHFL LTRHSEREE LTS,

8-1



E 3
E e
21 7
E B
E A 4
a 3
.
24
]
- é
’V
=
/”
/] A
L
- // al
. p
- -
ur “ -
' v A
g ye .
16 [ rd 2 Pt
/, -
;
= , o
13 ’ -
5o - // —
: E // 4
S ‘ -
~ . / ,l
13 g
A - ‘ /‘
s~ F ! e
§ 12 s
/
S E %
K 4 Grg | el ¢ LSSIOR ¢ 14Molt b GBOK) - 4.99
e s Mg NN 30CIM ¢ 0,5Mnl%2 ¢ 26IN-D.02% ' 2.77
= /
/ /
10 =
’
/
o9 [
/ 3
s E
3
P - Al LIS PP PR FYUI TN FYRT PO PP 1o
© 5 10 15 20 25 30 35 40 45 S0 S5 60 & 70

U IE DEORTMT EFORITE
s Di for the ge Ferrite Content in A itie lron-C Nicke! Alloy

K1 774 FEHEHE ASTM A800 2R

Ao R ERAL
(L : %) 68mm)

Fr— -1
=
5
X,
—]

K2 1KR&GEGHAMR T r—y 7

8-2



K3 Zr—I M) XVEEE

1 RGBEAM AR T (=20 7) 1220 TiX, ERXEHERICBITAIREIEHE 7 T4
FEOHBETEVELWEREL 2D 1 RGEAME OFMICEEIND T LEZHERLTEY,
BEREHERICBIT 2 1 RGAMEOREMEZHERTE LT, 1 RGEAMER T (r—
V7)) bRETHD LR LTS,

L RGHAM R T (=2 7)) ORERSTET7=T74 VED 1 REHME & OB % Tft
— 1257,

F7-. NUREG4513rev. 2¥I2811 5 Hull KEHAWTRC P/ — o 7BX 01 REHME
D774 PEZRBLEBREZRA4ITTRT, BRELTUL, 7274 FEOKXK/NBERIZE
Eix72 <, 1 RGEMEOFMICBEIND Z L 2R LT,

#4 774 FEORHKE

ASTM A800 IZ#31F % | Hull it 3
VA 794 ME 7974 ME
(%) (%)
1 RGHAM K T
r— v #12.2 #11.5
(HH 2 X))
) pare
(gjﬁﬁﬁﬁgé) #17.3 #19.8

*Estimation of Fracture Toughness of Cast Stainless Steels during Thermal Aging
in LWR Systems (NUREG/CR-4513, ANL-15/08, Revision 2)



=1

HRSFHEERFIZBT 5 1 IRIGEAIM R > 7 OB e

LIRWEM AR T D — v 7 ORI T (ERFEHERF+Ss HIFET)) . 7 =74 FEIC
LT, 1IRGHAME & Ol a L FITRT,
BEREBEFORMETIES), 72T 4 bR 1L RGEAMEOKIETEKSND Z L 2R
LTHY, ERFHERTYH 1 RGEME OFMEZAE L LTSN RSN D,

1 IRBHBA R o T — 2 o 7 BRI R AT 6

. (%)
sk FAFET | w7 o4 bR | TR
(WPa) D2k (%) C)
(MPa)
1 RBER AR 7
et # 117 #9104 12,2 9 283.6
(M=t 2 X))
e VS HA A
(Z“l“/{k}fﬂfg?ﬁg’ﬁg) #4160 #9149 % 17.3 %3911

]

X1 SsHEMEST
X2 EFEEEARFORE, ERESERFOSMT 360CE T 5,

bl

i

8-4




B8 -2. RHR S AQRHEER

RHR S AOWEEERORBB L OREIZAT v L AHEMICH v | RGNS $0%
W X R BIEEHBRIC L IR RREICEAS L TVWA Z L 2R LR A LT
W5,

RHR S AARBEEF OB ITITRELLFELR L LRI A 7 VS PEE SN DD, &
HLPHAGT: 60 FE2A80E L@ atERE il R R, BN ET D iethidRn e B TWD,
o, FRIFRE SRS L AT RMICECHIES TR, BEISHTNINEZZHh
D, S HICEMMICHRNER O BRRER X OBE RS OB S IR ERE 2 5 L Tk
D, BENLNT EHERL TN D,

RIERR A B KX OHLRIEE ORI OW TIEBIHE 7 I2FEH L T\ 5,

Fo, AT 1L IRSEBE BEAIRE - £ 321 1C) OEDH 17 THH7-0, FH
FIERTERE A 250°CLL & UCHD ]V, B 2480 L7 il 24T > T\ B,

2B BEFEETICYEAROREICNBLN T =74 NEER 1T, IS OFMEEN % % 2
W,

RHR S ANFREER OGN 1ITRT EBY . FREIFAEE L0 LEAREETH D2,
Bl & ODIREWENIRE LRI CHRIE L 72> TH D EERE EORBMICRD EEZEZLND,
K1BIOR2IZZORFGBOIS) Z27RT, &IFTHE L 72 2 A WERDIE /113K 103MPa T
0. —RGEME OIS ERAE 149MPa & D L/ VMETH 5.,

#£1 RBAENT., 7274 bEDOHE

At %é@ﬁ S F N
(MPa) *! (%)
RHR S AOBgEER (Fp50) 103 14,2

1 fLHMREE A, BICEIT AR E +Ss HIZES)

# 2 RHR S AQREER OIS IMEDFEM

WIELD 5 ) o
AR L BN A
S P 4 & #h Wi | &Ft | (WPa)
a MPa) | (MPa) | (MPa) | (MPa)
I{ffjf S A B iRk 49.5 12.4 | 27.8 | 12.6 | 52.8 | #5103
(F56)

8-b



h
i

=N

X1 RHR S A Q@R OHEEX

8-6




BHKS8 — 3. BEX 7 HAOSE 2L

BIEX 7 HAE 2WIERORFEITAT L AFBHAR ChH v | BERI IR BTG R5
XD HREREIGEA L TS Z 2R LIEME 2/ L T 5,

BIEZ 7 A 2 WL ORFITITRFES TR L L TR A 7 VETPEES LD
25, EERBHAGTR 60 A ARE Lo el O R, BN AET L aTREEIT RV E B X T
Wb, F7o, FITRHEREMS L AR TRMIECHEE SN TE Y | BAESDITNESNEE
2 HhDd, S OITEMICHFNERREO BB S L ORE B OB SRR G R A % 92
LTEBY, BENRRZNZ EBEGEEL TN D,

RIERFRA B X OHLRIEE ORI OW TIEBIHE 7 I2FEH L T\ 5,

Fo, AT 1L IRGEBE BEAIRE : § 321 1C) OIEDOH 1 ThHH720, FH
FIFAE R EE 2 250°CLA L& L TR v, Bk 2 480E L7247 > TV D,

B BEFEETICYEAOREICNB LN T =74 NEER 1T, IS OFMEE N % % 2
W,

HEA 7 MO 2 Wik OEERIIM LIRS B0 FRREITEE LV LERREET
SO, BE L DOREWEITRE LR CHE L 72> T D EERE EORBHMICRD &5
265, B1IBLOER2ICZORBHAOIGHZ2RT, HIGHE 2D BEWE OIS
118MPa TH ¥ | —IRIGEME DS T Fe KA 149MPa &t D E/NSWMETH D,

#F1 AN, 774 FEOHE

FIE %iﬁﬁ 754 b
(MPa) *! (%)
BWIES 7 MO 2 IR R4 118 78
1 fLHIREE AL BICIST AR E +Ss HIE

#F2 FBEXUI7HOE2WIEROISSIMEOFEM

WIELD 5 ) o
AR L AR A
R P el #h HE | AEt (MPa)
a MPa) | (MPa) | (MPa) | (MPa)
%E&Zimm%2ﬁ 49.5 4.9 55. 8 7.1 67.8 118
157 (FRFE)

87



X1 ZEX 7 HO%E2wikRofiEx

8-8



M8 -4. mEX—EUNETHES

BEY — B ONEESRIINR R O T RN 250°CLLE LR Dy (Eih
B 1 263°C) MDD, WEBHEEIMIERM CI3e < AEARGINIFE L0,

Eo, EHRNCAEO B MR Z EZ i LA EREINN RN E 2R L TWD 2 b,
B Y — BB OV TIIBRE ) & SRR bt 3R BAE B T RERESLFELZ L LT
[AYAAN

8-9



BIHL8 -5, HliEEs 7 A4

AR B = X= ROT o 2 =T D 343°CTH 508, Hi%ibld—imAs H
Mg ChHZ &, JENNRNT XY TH7eWnWZ b, AERIIIFFEAE LR,

BUERFR ARG LB O BHSROFE R, Wb BAF CTh o 7o, RIERRA R L OBLR
TRAEDRNFIZ DWW TITRIK 7 ICFEH L T 5,

Fi2, BT RSO %E 7o < TALERE LC, HIP (BARISEGMNE) WMBEZ1T -
T D, HIP [ TINEEE 2 N L 72 E IR FRN LB A 2N B EE, 7 a0 I A%
DEEEEN, EiE e L U, S 2 55 7S INEEE 9~ 2 00 Tk CINTET 5 22 4LANE
X, REEES LIEIRT 2720 BEHR R OSSO MWE ., SR LIk TETH 5,
WA LR 33@0 . SIT R LD K% HIP MBI L0 MR THD 2 E PR TE
5T EMEYFEERITB W TONHRMIIFAELRWEE XD, £72, =2 — 7 TIXENW
S CHREEFIIMEE TE 20,

LEZBEE X T, AN F = N= U R OT o T =200 TIERG ) 2w A bR b
HRITNSBEELHMERE L TR,

8-10



/SE

8-11




X1 5o HIP 2L




X2 Z2fLo> HIP AL#E

8-13




BIRE 9 .

BIHE 9

FA S G A1 B 25 0 5 RS oD AR

B Rt R D R 7 ) — = T ORER, Fem RS 260°CLL ETH 525, FEH]
DS 250 C AR TH D Z L HRHIliI AR L L7z FROBIR ORI AZ T,

1% ol% B0 ST fLe %%{ﬁﬁﬁ @EH@EE
g\&é*ﬁ ’11: EE: Fll-s’flL YJ]E]]_}E:(OC) (OC)
ZERR | INESLZER Siit] #7360 100 LL'F
e - I TR —=T T RARK, . .
=1 — N — N il 291 T 110
W |PEFTEY HAXTT Y " #
A =TT RAIK #9291 #1191
80 #9291 % 228
KEX —E BER #) 291 #1249
B (7 B3 #7291 #7190
i (BB 7. SELFEMRVY ., .,
) #7291 73
X —E VBN ERKAR (=R, BE AV=E, T ; ;
T Al 7 v RARE #201 1

(1)

(@)

(3)

(4)

Gl

F

IMERRZER
DFRFEMN 100°CLATF & 72 DRI IRAHTR T,

IR 22457

BEX—YY TOUX—=TTURRE, AATYTTLY T

BEXA =BT OX =TT RERIKBX XA YT T L0 27 O EGRE O fE
FHREEIX 7 T v REERE LRISIRED 110CTH D, Lo T T ¥ —7 T RAK
BLOFA YT T L0 7 OFHIRERX 250°CANM CTh 0 fHMixi g4t & Lz,

FEX—EY A F—=T T FARIE

EIEX — YA =TT KRR O EEARE O IR X & R E & [R5
BED191CTHD, LoT, A F—7 T FARKOFHEHIREIT 250CHKW TH Y
AN & LTz,

FEX—E Yy HER

e —E UER LY BIRICH D R O EERF O IR 191CThH
HIEMNDL, WEX—EUEROEHREEIZI9ICLLT 2D, Lo T, ®EX—F
> EER O IR X 250°CA Thd D FEmxI g4t & Lz,

_9_1_



(5)

(6)

(7)

(8)

KEX—tvy g

KEX —E BB LY ERICH 58| B o ERREOfE FHIREN 249°CTH
5 EnD, REX — U EBEOMEHIEEIL 249 CUT D, Lo T, KEX—VE
VRO IR 250°CA Thd 0 FElxi g4t & LT,

REX—vr #3¥E (57 EHE)

REX —v 83 (557 Be#) L0 EfICH 258 K 0@ 5 sk o6 R A
WNCTHDHZ LD, KEX —E UFHBROMEAEEILZOCLLT RS, LoT, #
B O(9EER) ORI 250°CHIE Th TGt & LT,

KEX—vr 3R GBE7. SEZMRY )

BWEX —E U #3E (B 7EERY V7)) Lo BiRICH D8 Ko EisRE o
FIBEN 3CTHHZ D, IKEX—E R B7. SEERY ) OfFH
BEEIXT3CLLT D, KoT, ##E (BT, S?ﬁﬁjxﬂ)®ﬁﬁmﬁizwc
i T 0 Bl Gesh & LT,

X —EUVEIERAKR T Y- HE GE AVE F1E AVEET), U
7V RARE

R, BRERRITRERR (FEEARR) &AL TRy, BHE, &E/
ANVE (F1E AVEEgte) MO T RAKIZIZY — B B AR X —E
VIEERH O OLME (K 170C) LD, ko T, HE, ®E/ AVEOMHIRET
250°C A CTd 0 FHlxf g4t & Lz,

_9_2_



s (1,72)

INEZRZ 2T O FRF O FIEEIZ DWW T

IMERRLZEFROFRFEMEIZAT o U A A LT 2208, 8RO IR EE A
100CEL N THh D72, B Okt 544 & LT 5,

WL LIRBLE R ORI 1000CLLT UNESRZ 2/ — 7 v — /L NS R R
[ ) ©osz emmntEmE MEBLLRICEY HL—T - LOBBIIET S
98 1986 -1 | THERD SN TW5, Yk N ILmafseic s i 258 RimiE L~ 7 > b
DANERZ A BRI L, Bl S a2 100°C & ARGE L, Bl E D 6 DO FEVE: A
SRXFIE CHREEBICARIEN 722 ®) | FRIHKIRE 2 21°C (CV IR O AN E) & L CTHRSFRY
IREGHRE AT O CEENEIRE I 100.6°C L 72D (R 128),

JIIN 2 SR O INE#s 222 ERBdE 13 Bl B THOW O TW AR & A8,
REHICFAETH Y, RS CEGR AT T-/ERIT 100.6 CL b,

FL/E ORI X B R IR E (250°C) 1THA B LIFH M/ EL, YRELV LT
WIZH DMEMERRREIISI DIT/NILK D EEZIOLND Z E0b, BFFRRHix 4 &

L CWRuY,

&1 INESZR A EFELE O PN w R R
W 7 2 T IR BE F R | N 2 54
Z b
BN (ro) 0. 0826 m 0. 0826 m
BB (ri) 0.0644 m 0.0644 m
[IRKEg 7 REY SUS304 SUS316
LR S

P EMnER (1)

s EMRER (o)

B (a)

a X (100—21) W/m?

a X (100—21) W/m?

BLENIHIRE g

=2l

qXro
A

Xln[

ro

ri

N

100.6 C

S

100.6 C

_9_3_



™Mt (2/2)

1 EHIERE TESRZERICBITANV—T— LV OREBIZET 5% 1986 4F
EE) BERMIRERR T T v FOMERZLFR LRSI

X2 JIIN25F MEGLZERF LREERIR



BIAR 10

]

BIHE 10, BIEFFEIC 1T 5 BEMERERBR O SO T

IRFZh DA LT 1 2 SRR O = RO MR 4 L7 ) BiFsE [PWR Bl kBt sk
FrOGEURICBET 20178 (1 IRIGHBAE ORITRERRSN) | D BRMERERER O ST T O
HBYTHD,

ME: SCS14A (7 =74 MR 12.5%)

BRbE : R&H (REE 325°C)

K (A7 EERIRE <5ppb, i 325C)

77k 2 0.7, 0.1

R LEREE © K& (1~10Hz), K+ (1cpm)

FRLORERSMFIL JEAG4613-1998 (ZREHD AT > L A B D B EGHE R E XA R 5
72O W= 3CER ["Fracture Toughness and Fatigue Crack Growth of PWR Materials in
Japan" The 1st JSME/ASME dJoint International Conference on Nuclear Engineering Vol.
1, 1991, pp527-531] IZFHOHBREFE LRI U TH D Z L 2R L T 5,

10-1



SR 1L P 1 B4R OFARRILRAf & OFE RIS T

BIAE 11

JIN 1 50 & 2 S OFRBLEHE (28027 > L ABAOEMREh) (2361) 5282 LIFIZ

ZNER

L. Ao S fii o0 7

O*F 500 D 2=
1 SR BRI FROBREEZ MR E L TR, EiTR L,
W& FR e EIgA
Koo | A HRE
=
EKi=S ~ i—%} : A
ANER
-85 RHR S A Q@R . 5
AA TS | BEX 7 HAE 201k R
K — EEX—E PR HL =
P A % i Tl 7 = A X ANRNA K R—=2 T4 H
QAR D2

BRI DNED Z &b, 7= T4 FREIZEND D,

2. FHlFIEDE
72 L,

3. PHmSHEDZ=E

BONEREEYT Tnat ICEET L7 274 FEBIOWEERBICEND D, @ERKD
ErRFR1LITTRT,

4. FHmAEROZE

OFRFEFTAMmEE 25 D12 E il R D&
IRERHMRR OB ERTIR O TR L,
FHEEBAL O E DE Z I, IS b REVIAL, 7 = T A MR R S KR E WERL,

JSHET7 =T 4 FEOMEEZBR LI, AR TIENBRRES LD EFLLN

HHALE LTIRY NN L 547 &I 2 50 TR,

712 UL BERCRITINA 1 507 TIERHAM REBALAS 4 FRALIZ 72 > = DT L, I 2
R TIE, DENBRR O REVENL] & (7 =T 4 FEPERSREVENL] 23[F AL
THY, IEHhET7 =74 PEOMEEZEE LIZEM A HH SHieh o7zl 2 FiL
Elpole, H7 72 MIBT MMM ZH 2., K 3ITRT,

O EVERHmR R D22

L (Bmfiro 2,

L5 bDIEAR,)

11-1

Sl SRR D ZEIC X - T

ARHll, B L~ ORI A DA



1IN 1 SR L0 2 54 O RO 7%

N R
ke I 1 2R I 2 50

ELH) - 5 1k 69 69
A ER (15%025 100%H 77) 809 824
AR (100%25 15%H 7)) 798 815
0% 5 100%~D AT~ FIRATf EF- 5 3
100%7> & 90%~D AT v T HRA T 6 4
100%)> 5 DR E VAT FHRA R 3 3
TE AR AR IR 0D 25 ) 0 0
PRBR AL 62 63
0%7)> & 15%~DEATH I 5- 72 67
15%7> 5 0%~ E faf i/ 61 60
L V—T /1 v— s [ 1] 2 2
L — 5k /1 v— 7 s [ )] 2 2
Aff DFEL: 7 6
SRR EE K 4 4
1 RIS EIMA i B D FR oy 2 2
100%2> B DJEFHF ~ U v 7 6 .

(1) AREERGEZ DRV v
L00% B DJFEFHF R Y v 7 0 0

(I REBERBAZHES N v
100%2° 5 DT N U v 7 5 9

(I REEERBHAE ST &S b v
1 IREGHFH O FH 22+ 2 2
HIfEE Y 7 A2 DT 2 2
DB ER R O FE 5 A L EISR DR ) 2 2
1 RGBT ERAE (kL — 7 DAL E) 2 2
A — b [alfiREA R 2 2
1 AR 2 VO iR 61 64
1/3Sd HizE 360 360

11-2




#2 JIIN1 5

ARER A R 0D 338 i A

s FERRE | 7=7 4 F&EX | IS | B
(‘C) (%) (MPa) | &BAZ
D| &y FLIEHE 321.1 %717.8 152 O
@ | s6 A 50° TR 321. 1 #720.5 117 O
@ | SG Hm 40° =R 283.6 #14.8 69
@ | 7 aAF—NLVEE (EES) 283. 6 #)14.9 66
® | 7 AF— "L 27 SGHI90° =R 283. 6 #718.1 62
® | 7 e 2F—"LIEE OKEE) 283. 6 #117.0 61
@ | 7 v ZAF—,31L Z RCPHI 90~ /LR 283.6 #115.9 69
a—)L KLV EE 283. 6 %722.3 104 O
© | RV A[ 32° = /LR 283. 6 #118.1 91
BIES I ENES 283.6 %7 20.5 136 O
1 1 ASTM A800 L VREDH 7T A &t
#3 N2 5 AREREHmEBAL O B E ARG R
s FERREE | 7=74 F&E™ | & | B
(‘C) (%) (MPa) |
D| &Ry FLIEHE 321.1 %717.3 149 O
@ | s6 A 50° TR 321. 1 %7 16. 2 115 O
@ | SG Hm 40° =R 283.6 #116.7 69
@ | 7 aAF—NLVEE (EES) 283. 6 #117.3 65
® | 7 AF— "L 27 SGHI90° =R 283. 6 #116.0 61
® | 7 a2F—"LIEE KEE) 283. 6 %717.3 59
@ | 7 v ZAF—,1L Z RCPHI 90~ /LR 283.6 #116.7 67
a—L NLVEE 283. 6 %717.2 104
© | RV A[ 32° /LR 283. 6 % 15. 2 89
BEX NGB 283. 6 %16, 2 127
1 1 ASTM A800 L VRKEDH 7T A4 &

11-3




