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1. Low Cycle Fatigue of Class 1 Components

EPRI agrees with the content of the INO Report for the LCF topics addressed in the
INO Report and the overall approach deseribed in the INO Report to assess the
impact of long-term shutdown on LCF. EPRI further concurs with the three
important conclusions documented in the INO Report for LCF. In addition, EPRI
notes that the LCF aging management program at all plants requires that every
thermal transient be captured, tracked, and evaluated on a continuous basis as
identified in the INO Report. Therefore, even in the unlikely event that a transient of
significance was to occur during any plant shutdown, existing aging management
programs would capture and evaluate the impact of the event. Based on the reviews
performed by EPRI in this report, EPRI agrees with the main JNO Report conclusion
regarding LCF that, since no transient events are expected to occur during long-term
shutdown, long-term plant shutdowns will not cause significant effects on LCF.

(BIH#E)
- JNO: Japanese Nuclear Operator (HA®D i1 /1 F#EFEE)
- JNO Report: JtifEENHRA S 2T REFHES 11 th, [T FE OE
TR & HESEY), R OB O RAE RSB B3 2 ElT L A — T
- LCF: Low Cycle Fatigue (X4 A4 7 VI 57)

55




RS R ITEIN 3 BRE 3-1 BCHkfE A -
ATENA %4 F54 v (AR A) & Eli~— 2 & 0% (H
FIFENER) AR A 2 IS

B 2F L LT, PLMEHliFic s T b, HIFENAEROETEN X, WifE bR
FECIIERET 2 AR VeI RT3 2 & 2R L T3, BUF SCHkIZIAFERT
1 SHEOBITH 22, WIEIHRESHERF SN 2 & 2RI L L2FHlio A % L 7=
b7 7 v+ (B, 258 B 258 1258 OPLMAHGE O < b RO
fifizi7e T T3,

SCHRA - AFEFERT 1 547 MR CEE R CPR 30 42 6 B (PR 31 4 4 H—#&
H)) Db, HAEEA 1S AEOSAMEHIE mE RS T h 5 2 &z
fRe L7zaHi] 1 JEFAS

2.3 EARRAEALISE B H 3 E RS LR R o R
2.3.1 WEMEAOERFOREEHNL (@)
(Hhig)
b. HfliEEA
(Hhg)
@ A FHilh
AT A SR 2 O HIT L C, ST EIN R & 7 2 AlREME X v F 2
5, b, RFERICOWTUIHIFILRECTIHER T2 2 BB &h b,
HICRE L e A[RetEIE v e E 2 5,
(LA )

56




CHRE T I TEIL 4 Rl 3-1 GCHkfE AT -
ATENA %4 F54 v (AR A) & Eli~— 2 & 0% (H
FItENAES)  EITEIN

@il 2 L LC, PLMEHliE IC B W TH | HIFRHEGEAER, AEREEZZT
BNEINTWSEZ EZMERL T3, BUFCHRIZRIEFEEN IS O BE A EI 25
Bollcdh 22, ENOLPWRY 7 v BV ThRBKICHERERBELZZ TR LA
RN T3

SCHRA

FURFREN 3 T SR CBANEHEE (4 04EH) CPR27 4 11 A CFRK 28 4 10
HA—HZ5)) © 5 b, KRB 355 AanoHiakiiE [ 2 Wiy icfr> &
ZHIERE L72aFE] 13,1 JEFIEmMa s Ak
QBHEFEERT 2 54 SRFCEARRHEE (3 04EH) (PR 28 4F 2 A (PR 28 4 12
H—EZE5)) @5 b, SEFEEA 2 5 BanosdimriiE vk R HER S
5 e rhifee L2aHi] 131 JETEmMaas 4]

<CHRD ¢ SRR TR A S (PWR) o FFAif] >
2.2 RESLER O

(i)
2.2.3 EREEMANR EEH TR REFNMERTII L WHER
(i)

(1) JFAs A dndifl i o % 57 &l

JR PR A s O JE T EI N Ic o v Tt B oREZ B XUz NI L D
O HENZAE L pEEEZR T T AR REEEZRZ T R\ 2 Lo, mReE N b
HHIRZREHLERCTIE R,

<XERD : 7L AL R av ) — RS (PWR) o FFHbf] >
2.2 BEALERD M

(i)
2.2.3 FREFEMNR EEH TR REFNMERTII L WHER
(i)

(2) 94 F—71L— DFEHEN
54 F—7L— bt oEFHENICOWTE, @R oREE R IS JE
NEFE L 22T, AEABEZ2ZU RV 20, SREMNEKES
HIRESRIEFHLFERTIE R,

57




SRR 9

N3
i

315 R 3-1 GlakfE AT
ATENA 54 F54 v (BldsA) & Hffi~— =z & 0% (5
THIENEE) & A 7 ST

@A 2F L LC, PLMAHliHFIC B Ch | JFEFFENEIROE T E T, miifeE bRk
BETIERT2 2BV EFHIENT WD Z L ZHERL T35, BUF SCHR IR X E
JRF I FEEMSSF OHICTH 253, Wit ILRAEA MR S b Z & i & L 72 5Ffi o 2
HFERMLMT T v b GEIEAPHISE, EE355) OPLMEHHE © o ¢ b [FAk o G
BRI NTWn5B,

SR+ AR 15667 5 54 RS B ATATAE (2019 4 4 F (2020 % 1 A
30 H—HZ5H)) @5 b BB T /50T 5 547 AR BT [ ik
A NS < L RHIRE LAFHIE] (2 T hAR

2.3 EREAEALN R B H 3 R 2 RS LR R O R
(2) 7 ANFEORTiEIN
(vhig)
b. By
(vhig)
©OF Sl
VRl SR 2> &, PRB0E3H31H A £ Tld 7 VDG EI D 7]
REME /N E <, RIBIERAFEACEATE IR 1C,  SE@E A DR IC X 2 57 5
ATV, HUSSE O REFHE~ D MBS 2 G35 2 L HEM LI %,
kB, YHomikfFILKREICE WY, AEGEEEII R, SBROMETE
hoF4g: - RO RN IR e e T 5,
(LT )

58




KWES < RITHlH 6 Rt 3-1 IR -
ATENA 774 F 74 v (iid A) & B~ — 2 & DBtk (R
TAHAER) I EIR

S ZE L LT, PLMEMliEIC T, £A4 7774707 —v—Axo—X %, @
CBWTOEHENDOREDAEBELEL/NI W LRI N TS I & ZiEZRL T
%,

SCHRA < MRAHR 7156 RT 5 507 @R LB Rl E (2019 45 4 A (2020 48 1 H
30 H—#AH)) @ 5 b, MIRAPR T HFEET 5 547 Aas O BAarliE [ kR
EHER I NG C L iR e L2RHE] 3 FFPisimads

2.2 RESLER O

(Hhig)
2.2.3 FREEAN R EEH I R REFNMERTII R WHER
(i)

h. FAT7759L7uF7—v—Axu—XDEHEnN

RAT 776707 —v—A_u—X(L, FIA4 Tz HTLyiay
Fx vl ORERIFFEORIRAEZWINT 2 20 I iFonTEs b, B
SRR DI I O ERIC X 2T EINAUE S5 28, EFE R ORELRE X, 7
7 v NEH) - FIRIc X B b 0T, FAEIGT - BN E W,

¥ 72, EWRERORZ VBREICE LT Y v XY BEEED@SE R ER L
TED, TNTTOMBICEVTEFIIED SN TR,

SBD IO DHADBZALT 2 ERH 5 & 1ZFZHNC L2 b, ERE
LR EEH TR ERERER TRV LT 5,

59




kTS e T IR AL 1| BRL 3-1 sREkE T
ATENA % 4 F 54 v (Blds A) LEffi~— =2 & 0% (5
TIRENRER)  PHETIRE M

Fi  RRERGEERAN L A — b (3-43~—2) T, REE L2 IRt ic 5 2
DB I W INTWES

SCHR# + ALiRE R ﬁ%ﬁAﬁiﬁﬁ¥ﬁ% SR 11t R AFERT OEERHE &
RESEY), Rt e OB SR DR S BICBI T 2 BeffT LR — + 1 (2018 4F 11 A% 1 [MIKET)

3. 2. 2 BREMNECERTRERELCER~ONIT
(Hhig)
(2) FEHFEHERO TRl
(Hhig)
5) 77 v FREEILORE
HE T IR A I B ROG CTA R L 72 R iEF o BB X b FE EITT 28R TH
2, 77 v FEEIED IR b\ &2, PRSI T 2 E
iRl IR

60




SCHREE 5+ A IR AT AE L 2 | BB 3-1 RedkfE AT
ATENA 4 F 94 v (B A) & Hffi~— =2 & 0% (&
THENRER)  PETIRA

Bt EPRIL ¥ o —$f{ii5E (7-2_—) 10T, FEEOREDEEREM L F— ik
2 B AR G ot T IR DR E IR I NESZ Y TH B LI hTw
%,

Wik : Materials Reliability Program: Electric Power Research Institute (EPRI) Review
of the Japanese Nuclear Operators’ (JNOs’) Aging Management Plan for Prolonged
Shutdown Periods (MRP-435): EPRI, Palo Alto, CA: 2018. 3002014336.

]

Neutron Irradiation Embrittlement

EPRI agrees that the INO Report conclusions for the neutron embrittlement
assessment are a reasonable and logical extension of the fact that no embrittlement
effects from neutron fluence are expected because of the absence of a fission reaction
in the reactor core during long-term shutdown. Furthermore, during the long-term
shutdown, no pressurized thermal transients, at either high pressure, low temperature
or both, are possible to occur. Thus, no PTS events that challenge the integrity of the
RPV under brittle conditions, nor any events that could induce a ductile failure via an
RPV rupture, are predicted to occur. It is therefore concluded that there are no
consequential aging effects or damage that occurs to the RPV during the long-term
shutdown. As such, there are no technical or safety impediments to the recovery of
the long-term shutdown period by the INOs regarding RPV integrity.

(BIHE )
- JNO: Japanese Nuclear Operator (HAD i1 /1 FEEHEH)
- JNO Report: JtiEENIHRA S Iz B EREREE 11 11, [HETFHFREHRTOE
AR L Y, R OHER ORRFEAGZEIC BT 2 HAf L R — 1 |
- RPV: Reactor Pressure Vessel (J& 74T )1 &%)
+ PTS: Pressurized Thermal Shock (/& 20# %)
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Wik : Materials Reliability Program: Electric Power Research Institute (EPRI) Review
of the Japanese Nuclear Operators’ (JNOs’) Aging Management Plan for Prolonged
Shutdown Periods (MRP-435): EPRI, Palo Alto, CA: 2018. 3002014336.

3.2 Conclusions

EPRI agrees with the INO Report conclusions that corrosion. wall thinning and SCC can be
adequately managed during long-term plant shutdown by routine maintenance, including
component and system replacements and inspection activities. Furthermore, during the long-
term shutdown, systems or portions of systems with no fluid flow will not experience wall
thinning. As such, these issues do not represent a technical impediment to the recovery of the
long-term shutdown period by the INOs.

(51 )
- JNO: Japanese Nuclear Operator (HA®D i1 /1 FEFEE)
- INO Report: JLHEHT MR AHEIS BT D RTRIH 11 1. [FFH R 0
HRIIfE & WY, R OB ER DREE LB BT 2 L R — 1
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XHik# : Materials Reliability Program: Electric Power Research Institute (EPRI) Review
of the Japanese Nuclear Operators’ (JNOs’) Aging Management Plan for Prolonged
Shutdown Periods (MRP-435): EPRI, Palo Alto, CA: 2018. 3002014336.

3.2 Conclusions

EPRI agrees with the INO Report conclusions that corrosion. wall thinning and SCC can be
adequately managed during long-term plant shutdown by routine maintenance, including
component and system replacements and inspection activities. Furthermore, during the long-
term shutdown, systems or portions of systems with no fluid flow will not experience wall
thinning. As such, these issues do not represent a technical impediment to the recovery of the
long-term shutdown period by the INOs.

(BIH#&E)
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