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THHEFT (L, BEF ) OFRIC X > THEW Y ICho 7z, 1 58T EEERIE
bbH x40 ERFEL T ieled, HORETD T IV P CTHo BT T IV T
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HABUFIZ (2 27 202 &80 L WIS 2 Bk 2 6 BEFi o BEktiE
LD H b FFIcoOWTHFMT 5] L& LR '« HRETHESORRHERZE ST
HRRFICERIN T o HAKEFICHT 2HMADO TS, RERP I F— r,{»@%ﬁ
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FHIEDHTICHE DL Ny 77 4w PRI, 20X nA TV Lyt v ZAREDO FELRH
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TlEH B, 2OHNTIEEHTH Y, o TRIULGED SRRICR S, 2T, FFE LT,
ATV vV ARH YRV MEROEDFR L 75 5, Hl 21X HRDFF L0 RT
I ATV Ly 2V RDOFGEICE R 2ERA REEHR T TONT W 5, @IEELRD 2 I 2 =
T4 TIRBIE L WIRBPRA LN TE 2, WERAEO 2 I2a=711F, ¥ 7745 =
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fZE2E. FFh 77 v b oMzt R 3 % 7- © ORI o <, “BEtoh 7L
WO RGEEED 2L 72, RTEIL, AW R HAGEOEE I3, FROBRRICH L <—EH:
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Bhb, 2F0, LOVRVWHDRRONZ ATV L vV RICKAILKDTH D, L3>
T ATV Ly v ZADMILICREEFEZRALTE 2 2 i3, “etkm Loaz ks

—

Government of Japan, “J5i§7] %ﬁ% B3 2 1 AE ABIESHICN S 2 HAREBUN oM EH — R E IR

BT 3BT ORI DT =, page XII-12,

https://www.kantei.go.jp/jp/topics/2011/iaea_houkokusho.html

2 Atomic Energy Society of Japan, “The Fukushima Daiichi Nuclear Accident, Final Report of the AES]
Investigation Committee”, Chapter 7, Springer, 2015,
https://link.springer.com/book/10.1007/978-4-431-55160-7

3 WENRA reactor harmonization working group, Western European Nuclear Regulation Association,

“Position paper on Periodic Safety Reviews (PSRs) taking into account the lessons learnt from the

TEPCO Fukushima Dai-ichi NPP accident”, 2013,

https://www.wenra.eu/sites/default/files/publications/rhwg_position_psr_2013-03_final_2.pdf

'

United States Nuclear Regulatory Commission, “Near-Term Report and Recommendations for Agency
Actions Following the Events in Japan”, SECY-11-0093,
https://www.nrc.gov/docs/ML1118/ML11186A950.html
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¥ 9. BN ZeRER R O L OBIRICEH L 286, A7V Ly vy A%
ST D, TR, MR DF 2 &L 3 057200 —BTH 5, HEloEHAIFEIIC
Lo THR->TWER, A7V Lyt vy RIZT7 T v b OEEEIHICHE - CTHEAELT 2R
TH 2 DT, BKIFOREINICBR L 2 REHMER Z g2 wig L T\ b 2 & 3% 0,
Z TC., R BREERE R 7 0B (OECD/NEA) O B &G & 5% B v i L T&E
O RHERRIC 5 B IEFIE 2 MR L 72 = 1% . RIETRICRIMR 3 2 EFRIR 171 #E8 (IAEA)
DRRHAEL L, BZRZ2 0L 72, RIEIROMARICE T 2 ERITHIRICED .
TTEATYV Ly vy RICHT 2GR ICOBRERT 5,

DAL — PR, SSG-48 L WX 2 REFEHCEHICEH T 2 IAEA L4 H A4 FOD
KR1ITH2 %% ZZTEATV Ly ey A%, MR BR, #R. BHTECESWTHH
LCTWwd, &3 LdROT LI —ITHIG L 72\ & & ZHBREE Y, IAEA O R AeHAET
2. Hfr o BIE LD & 23 SSG-48 CTilkb v, Z oftoIHH ., FRcHiHl & FHED B IX. &
WZeL va—0RPEHTH D SSG-25"ThbN b Z eichoTw3 8, HAR, KHE.
77V ADREICHE S HEIER E 2o SiconTid, FHEBEE D & — L~ — 2 h S
L 7zo HARDHURENE, ZER A FOBUERI ZFEMICTHE L. 2 0o —HIZKE ORI L

5> Nuclear Energy Agency, Organization for Economic Cooperation and Development,“Legal Frameworks
for Long-Term Operation of Nuclear Power Reactors”, NEA-7504, 2019,
https://www.oecd-nea.org/jcms/pl_15154/legal-frameworks-for-long-term-operation-of-nuclear-power-
reactors?details=true

¢ International Atomic Energy Agency, “Ageing Management and Development of a Programme for Long
Term Operation of Nuclear Power Plants”, IAEA Safety Standards Series No. SSG-48, 2018,
https://www-pub.iaea.org/MTCD/Publications/PDF/P1814_web.pdf

7 International Atomic Energy Agency, “Periodic Safety Review for Nuclear Power Plants”, IAEA Safety

Standards Series No. SSG-25, 2013.

https://www-pub.iaea.org/MTCD/Publications/PDF/Pub1588_web.pdf

8 Charter 2.29 of the reference 6
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% International Atomic Energy Agency, “3rd International Conference on NPP Life Management (PLIM)
for Long Term Operations (LTO)”, CN-194, Salt Lake City, USA, 2012.
https://inis.iaea.org/search/search.aspx?orig_qg=reportnumber:%22IAEA-CN--194%22

10 International Atomic Energy Agency, “Fourth International Conference on Nuclear Power Plant Life
Management”, CN-246, Lyon, France, 2017.
https://www.iaea.org/publications/13640/nuclear-power-plant-life-management?supplementary=91871

I International Atomic Energy Agency, “Fifth International Conference on Nuclear Power Plant Life
Management”, CN-297, Vienna, Austria, 2022. 7o be disclosed online soon.

12 International Atomic Energy Agency, “Effective Nuclear and Radiation Regulatory Systems”, IAEA
Proceedings Series, STI/PUB/2034, The Hague, The Netherlands, 2019
https://www.iaea.org/publications/15194/effective-nuclear-and-radiation-regulatory-systems

13 Table 1 of the reference 6



3. ATV Ly RV ARSAY AV T OFIER A
3.1 B AT/ Ly X
BNz A 7 vy e v 2 L3, GO LICH - T, RS, Tl XUIEAT R

— MEBEEL S R B L RIET, B AA T Y Ly v R LTk, RRESERE L [
oOMtHA DT T, ShbbRET 7 v+ OEHEMEZ &ED ., O T H¢ S RIMLS
X)L HEEMITI LD, HHEFEREZHLE S LHTE S, Leadership and
Management for Safety 1CB{3 % IAEA DL 4%K 11 1Z R D@ Y TH %, “The organization
shall put in place arrangements with vendors, contractors and suppliers for specifying,
monitoring and managing the supply to it of items, products and services that may influence
safety.” 4.2 lE, MEA YA Y P RTLDH O FEHECH 3 1SO-9001 @ 8.4 fi

(2 DI N 2 7ok R BEKR Y — e 2D | 27 ZEDORICHE W TE
FLL7zd D7 L BIETE 5 15, —H DS, Hl L ITAMEKESE T3, ME~AT AV L
VAT LD BRI BRI A TV Ly v VAEHO e AMFHELI N TEH D
FicEhE RS OHHE LS ICERERFT b Tw 5, [T EEOSE. Hifiii4t 7Y L
vV AEEMRT S Fuv X3, TAEA OZLe7 A4 F 7, HiffLR—F 8 international-
generic ageing lessons learned?, ZERFEURDHEAT L K — F 2F D ciRRLI T3, 7
7 v+ DRV L HAGHE 2 L L €L FATICEEZ TS 2 2 L EETH 5, BhEH ka2
BAET 256, TG CREMZHET 2 L) Hlim B2 O, &iiEAROREIZEE 21T 5
LWOEMARbOE T, IHEHOT Vu—FhLERT 2 LTE D,

32 8H L HREHEDOF TV LYy RV R
M HRHEEDOF TV L vy R, VATT 4 v 7 EREOHIME 75 v b

14 International Atomic Energy Agency, “Leadership and Management for Safety”, IAEA Safety Standards
Series No. GSR Part 2, requirement 11.
https://www-pub.iaea.org/MTCD/Publications/PDF/Pub1750web.pdf

15 International Organization for Standardization, “Quality management systems”, ISO 9001:2015, 2015.

16 Society of Automotive Engineers, “Quality Management System — Requirements for Aviation, Space and

Defense Organizations” AS9100 Revision D, 2016

17 Chapter 6 of the reference 6.

18 International Atomic Energy Agency, “Management of Ageing and Obsolescence of Instrumentation and
Control Systems and Equipment in Nuclear Power Plants and Related Facilities through Modernization”,
IAEA Nuclear Energy Series No. NR-T-3.34, 2022.

19 Tnternational Atomic Energy Agency, “Technological obsolescence programme (version 2021)”, IGALL
(international generic ageing lessons learned) database, TOP 401, 2022.
https://gnssn.iaea.org/NSNI/PoS/IGALL/SitePages/Home.aspx

20 Atomic Energy Association, “Guideline for Discontinued Products Management”. ATENA 20 —ME04
(Rev.0), 2020, in Japanese,
https://www.atena-j.jp/report/2020/09/atena-20me04rev0.html#000128
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DUGEFIC L o T AT AV P IND DD ZIET, Hl-CHSHERE L, FifioiEd % KL
BELUWEIND, RFEDEE, BEZPHF—FRDILENE. 77 v FB3EKT R E N -
AR DFRIE 7 & OREHERIL, B oEH IR % i £ 2 TR e icZfb 3 5,
HARA Y — P PREGZESHINICBAMR S 2 HHo IciZ, ffRIC X - THFrE N 0 #Eae
BEOLICEEINE LORHE, 20— DODTREEIR/NI 2D DL LIRS, BB oD
WEPEET L LT, Yo7 v emio 77 v FoMICEEI R wIgEoRse
LRAVDEGHAEL Z0H Lvev, ARIZEGY — v 0—21k, SUE X 7 BHiEHE o i
PGB, Whwb Ny 727 4 v b TH D, HAEDM S 1LFTIATES# © M ENE % 2F
TEITAETLH B, FREOHLSNEEDRZIZ2EZE L URTILED=0IC Ny 7
74 v ERDZEMEEFFOEITS V., SN AERRENTEL LS HEHDOI R}
ERREE~DGEERTICH T 20X FHEPEMINT2ES B2, HloBifly
— i3, RPN CEMLEL Ea— I aifilETch 2, Ihixssiri 10 4F
MICHEVIREINDG 77 v b DIRRN R M TH 2, RO 77 v b Hl 2 XRH
MEAKFZ Ry F<w—2 L LT, B 14 OfRzfloT, WRLAEZTI7V FOHRES
FRNCEHIE L €. RERKZEC 2, BNGEE T 10 8 0 Rl 225 T o
Tw3 2, Fx adbfiE7z & 22, SSG-25 L IIEFE UMHHIEEAZ AL W3 EAH 5, %
DD E, Hz2I1E7 7 v 2 Tld 3, SSG-25 & DRZEM %2R L >>, END=—X%25#
CHEHAEHZHRE L, ELLL a2 —%2FE LT3,

3.3 Knowledge Obsolescence

MDA 77 Ly v XL id, BT OBIHISLBASEHE D Bl O HEEAR IS nwTn
WAIRRE % f5 9, R TR X e AT L. M CRUSEEA T X 5 2 & ZHii L
LT3 A, TR F — 227 FRIEIIL A d Ly, —fRic, ERFR OB
EHEILEMNSE DY A 2 V2 ED T 5, FEOHIHIBER I, SCEHI 2 HH2 T F —
23 B PR SRR AR RS I B o TR E 2 RIE TR A ZH L T s, L
L. 2o DA BB S 2 2 & T, ABSMIEL ST 2, ERNTLENLZET LY

21 The Council of the European Union, “amending Directive 2009/71/ establishing a Community
framework for the nuclear safety of nuclear installations”, Council directive 2014/87/Euratom of 8 July
2014, 2014
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:0J.L_.2014.219.01.0042.01.ENG

22 State Office for Nuclear Safety, Czech Republic, “Periodické hodnoceni bezpeénosti (Periodic Safety
Review)”, BN-JB-2.9 (Rev. 1.0), 2019, in Czech,
https://www.sujb.cz/fileadmin/sujb/docs/dokumenty/publikace/BN-JB-2-9-REV-1-0-redakcne-
upraveno.pdf

2 Jayet-Gendro Sylvie, Salvatores Stefano, “EDF experiences on LTO for the 900 MWe PWR Fleet”,
Proceedings of 5 International Conference on Plant Life Management, IAEA-CN-297-046, Vienna,
Austria, 2021



2 — ., AEROME{tx RS20 0 F 8y -1 Th 5, il 21X, SALTO (Safety Aspects
of Long Term Operation : X KMAHEI) L v o —ICHT 2 RIEOWMEHICL D L,
2018~2022 FEFTOET LV 2a—ICBITB2HAD 5.6%034+ 7V L vty RICEHTE2HD
THolz % EARUTERENZE T L 2 —Icil 2., tkA et om0 Mg < h T
WE, L 7 7L HAKEDHEBRICITH L WAIRSEENS 2 LD 5, kbR
WS FECHBIE ko Th Y, BREBEL AT 2 720 OERR 2 HH 2 b #EfH X T
o RIITER, ARROA 7Y Ly v v 2T 5L LT AT =7 F X -5
BEYVERING XS IChoTwd B, Zaethm Licld 2fRoRMNAn—F<y 7
PET 52 813, AT =2 RN X —=%BEADRWITETH % %,

4. F 7TV Ly v R=2RY AV} OHEH
4.1 BB O AHE & EFTHIRIREL O FRSE
BBEHI. IR NREIICE T2 b o & b EERHEELTH D | BRHESEROMHEREL T Z
VIV ATLBRICHEER G 25, — RT3 L IAENCHMTI B, Thbb A—H
Ik gl BT B EidR v X dICE 2 B A3, FERIC I O Btk I 12 B ERY
DB B, BRI OB IC MRS 2 X Lo & T 2R A v 7 I HRREL X
NZDOT, VeWIEE oMM ZMEI 2 2 L3RS TIE RV, MEH -HLOE
B3, HAROKIEHEAGHE & W98 4 v 7 7 OMT IR 508k 5 2 72 ¥, 720 liD
IR 72 o3 W7 13w o 7 BUBRE KR D PRRLERE & IRERIRAR I B % 5 2 5 A RelED & % %5,
RO SR I3k ICHED DT & 7o, B O R & WEEHIZ, ¥ vk — ol
7RG DR ESEIE & ) X ¢ BRI\ O M E & —isEIK R o U Y B oo AR I B Rk

24 Operational Safety Section, International Atomic Energy Agency, “SALTO Missions Highlights 2018-
2022, Long term operation safety practices in nuclear power plants”, Working material, 2023
https://www.iaea.org/sites/default/files/22/09/salto_mission_highlights_2018-2022.pdf

% International Nuclear Safety Group, International Atomic Energy Agency, “Ensuring robust national
nuclear safety system — Institutional strength in depth”, INSAG-27, 2017
https://www-pub.iaea.org/MTCD/Publications/PDF/P1779_web.pdf

2 Takizawa M., Takagi S., Miyano H., Sekimura N., “Development of Technical Information Basis in
Japanese Ageing Management Program for System Safety of Nuclear Power Plants”, Proceedings of 3™
International Conference on Plant Life Management, IAEA-CN-194-1P07, Salt Lake City, United States,
2012

27 Kaminaga M., “Japan: Decommissioning of JMTR and Study for Construction of a New Material Testing

Reactor”, Appendix of IAEA-TECDOC-1943, 2021

https://inis.iaea.org/collection/NCLCollectionStore/_Public/52/019/52019874.pdf?r=1

28 Kukihara Michiko, Kitamura Yusuke, Tsuji Shushi, “Consideration of the nuclear fuel transport for
uranium procurement”, Proceedings of 18" convention of Japan Society of Maintenology, page 609,

2022, Kyoto, in Japanese



LT3 2, FiitRklcld, ARHE AR ZRER S 2 RHE O B M L. — A B 72 h DERE
PINE L Teo T3, ZHIC XY AR DBREVMERED 7] B L, RERBBED LN T 5,
BB OPERE L. R Bf EORIR 2 e 32 2 L SR I N TV 2 BABERE, D F it
FARIRIA £ CORBMBIC X - TR I LT & 72 30, HAURKEIOE A I X b | FEH ITRE
DR PR ICEAT 2 BN Z AT 2 2 & DSA[HEIC 72 B, T Tl @RS E L Th K
BOKFBEFREL WM OEADED H T2 3,

FIRREL DB DTG, B 794 Y — DA =2 775 4 7 CilED b 528, #k
REF 2RI L 28 EABIcCB L CERE e Y 2 7 PO RAETERERKE 257 2, B
FORP, RATHEBRR DR~ v, B E 2R L 07T v LT
DRl &, FEEOHEEDN LY K& ks, PRREIOMEHIX, REEiFoK E 2%
BHhLIKZ7Z7v L~ roRetzmbde s, HAD X S i cEHta T3
WIRRLZ e D T DB AT E R WED B 5, BT 2 — FBUE L T2 720 FEIL
RHEARDOREREICIE, TNODa— FORIED 72D ICIEF ICE WK 23222 % 3, HA
Tl BEIESHAD A4 7 A S REILAN D R AEIEENICHR S LT w 2 720 FiIBUAR 2 3 5
A vy T4 7MMEL VR EABFERER L 2o T3,

4.2 BT & HEIEHER R O3

JRF-NFEEIICE T 5 Ze FEELEERE IMERMRGEEO N R & 75, T, BE ORE
AL L BREHEERMDEE L 728 LTY, HGEIREI I NTMAEZ R ¢ 5 & ZHRGE
T30 DRRMN LT 07T LTH D M, HanICEREIST L AL ER I 5 D T,

29 International Atomic Energy Agency, “Quality and Reliability Aspects in Nuclear Power Reactor Fuel
Engineering”, IAEA Nuclear Energy Series No. NF-G-2.1,
https://www-pub.iaea.org/MTCD/Publications/PDF/Pub1656_web.pdf

30 Nuclear Energy Agency, Organization for Economic Cooperation and Development, “Very High Burn-

ups in Light Water Reactors”, NEA-6224, 2006,

https://www.oecd-nea.org/jcms/pl_14246/very-high-burn-ups-in-light-water-reactors

31 Goldner Frank J., McCaughey W, Wachs Daniel M, Kamerman D, Jensen Colby, Hayes Steve L., Nelson

Andrew, Harp Jason, Capps Nathan, Linton Kory, Petrie Christian, Saleh Tarik A., White Joshua T., “The

U.S. Accident Tolerant Fuels Program — Update on a National Initiative”, Proceedings of TopFuel 2021,

Santander, Spain, 2021.

https://www.osti.gov/servlets/purl/1873835

32 Institutt for energiteknikk, “50 Years of Safety-related Research The Halden Project 1958-2008”,

homepage, checked on 2023/09/19

https://www.oecd-nea.org/jointproj/docs/halden/the-halden-project-1958-2008.pdf

33 Kudo Yoshiro, “Preparation status of computer programs and AES] standards in the core and fuel areas
(2) Roadmap towards the introduction of new design fuels as well as the continuous improvement of
safety evaluation”, Journal of the Atomic Energy Society of Japan, in press, in Japanese.

3% International Atomic Energy Agency, “Equipment Qualification for Nuclear Installations”, IAEA Safety
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R EZRSEMEREET 2L ) BEATH->TH, MEVHMEOBE 2 OFAEFELE S 25
T e RIS 2 Lk oD, REBRE 2 REEICHHE L TREEEMEZ LR L 72
D, FHEEPEEFIEREFASERLAEZV T H D B,

ATV Ly VATAY AV PE LT, HuESAMEFEMMETE T3, %
COET, MIHORTHh 77 v P eI T2 7 Fu 7RoflHER»?, 7u s o~<7
naYyr7avita—InroTrYAAERICEERIONDOOH D ¥, —fRIcT Y LN
BWHROREa R MET7F e ZHEL VR TH Y, R L B ORI E 3 2 K b 48
{725 Ze03% v, HAD PWRICE T 2 hdilfflE 2 & Gl ED 7 v 2 Al 70, 4
FVUZRD PWR BT E3F—Z 702 Ra Y P — LT RTLOLRM T 0y =7 b B
ELEOPOENLFEHIBHONTHE, INLOUETFICENTIE, V=a—TArIN
L2BRGMD IV —T 4 v 7RG OERE L OGO, RifoHa v 7 b 0,
BB e e L I RTABR 2 v REIC 372 X O A TREEHE, RfEpioEiEEo L —=v
72 &SRR B,

EERE R I S S v PN T —w v RA LI EHATH B, KEDIZEA LD
77 v P TR ETFNORENED -0 O 2 2T 5 2 LI X 0 ERE N 2 EBos—
vV MEET Yy L —1rTE5 L EFERL TS Y,

4.3 REEFYF O3

RWNEEL 20l 2 2 BKIPCid, BIRZRk e LC, T PHifReD 7o, Kot
Vs d 5 2 & 3% o, IIHKBIRKIF O 28 S Fe A dnC IR IR A de B35, WIS, b
KL AKIF DR > 2 77 FOIMEEKFORELT ¥ A Vi8R, LUK 77 v Doz —v
Vg8 % OMERD D B, RKEREEY) D 2cHE, BEEAL L 2B e AL~ DXt
AL, R ORERE, PR L < T OB OB A, THifRE L FEEEOmE, 77 v L
NTOHS D B, SRAEREFZR L 5030, BIBICEHI N bDTH 2,

BAR T 2 PERAMR R, BIF o 7 7 v M HEOMER 20 THRAHM LW T 7 v P ofERICH £
FLraIndzoT, REBGBRORIIC Yo ClEA —F — XN =T RBINDOA =2 T 7 4

Standards Series No. SSG-69, 2021
https://www-pub.iaea.org/MTCD/Publications/PDF/P1978_web.pdf
% Dou Yikan, “Study and practice on EQ technology for full life cycle of NPPs”, Proceedings of 4
International Conference on Plant Life Management, IAEA-CN-247-035, Lyon, France, 2017
3% See reference 17
37 Noguchi Munehisa, “Latest status of IC modernization in Japanese PWR plants”, Proceedings of 5
International Conference on Plant Life Management, IAEA-CN-297-023, Vienna, Austria, 2021
3 Annex 1 of reference 17

3 Hashemian H. M., “Maintenance of process instrumentation in nuclear power plants”, Springer, 2006,
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KA IR ORI, IEERER D O E/ S N2 2 R EoFGHEr A TLH 5,
Bz X, A F 2 Tld, PHETFRIIIC X 29 EBHL 2 IC k0727207 7V F Y TRENE %
YT 2 BB o T3, BATEAL L 2R ~DxfIE e LT B2 o7 D225, il »
EMEMERT 2 C L CHRICNT 22/ KiFcm 323 2 L %AlRBICL % H
ATk, PR L LT = — 7K KIE O R NHEEY) & BUD 2 2 72 23, fF N
HEEY OWERET B RIE T, HT L WBIHIEEEIC X > CRE X A2 ES) I L Td 5
BRRERBEHERTE L X IICho72 %,

4.4 »¥— ¥ OFEFHi

77V b OFGHEEAF - FOREL I3 L VEIEREZENE T2 2 03% 0, S
BRI OXIC I, HHEHEEICE T M o4 7V Ly v RICWT BT e —-F D%
BMEEZRLTwS, HROHEEE T, FralRzKd 272010, @RI b EHEEOHES)
CHEE X R BRI & BT M 2T IR RS L IETE R o, FE
BOHENBENETIEIA T TH oz it Z 5 F, BUFIE 2012 FICHEE RNy 72 7
4y b EREGHC L 72, Fi7z 2 BHIELRTE, B E o HARKELX Z BT 2 A5 E@IFE N3
eIk, BEHERHEA Y — PR & 72 5, BIGIHEETIE. #1722 HARSKE ORI
RIBLLC, HARAKED ANy 27 4 v T4 v 72 cERmL T3, —F, RMEES
. WEE IR T FEITERERIC, REHEEZ B TP - PR L ho/z b X D

40 Minami Y., Takai H., Ishikawa T., “Extension of operational period of nuclear power plants taking into
account cost efficiency and activities for long term operation”, Proceedings of 4% International Conference
on Plant Life Management, IAEA-CN-246-006, Lyon, France, 2017

41 Gottshling, Amy, “How PLiM & Refurbishments in Canada are Achieving Net-Positive Objectives for

Nuclear”, Panel Discussion 3 of 5% International Conference on Plant Life Management, IAEA-CN-297-

009, Vienna, Austria, 2021

4 Fong W. W. L., Neal P. D., Fraser C. R., Bramburger C. C., Nitheanandan T., “Enhanced nuclear pool-

boiling from a glass-peened calandria tube”, Proceedings of 8% International Conference on Boiling and

Condensation Heat Transfer, CW-12600-CONF-001 Rev 1, Lausanne, Switzerland, 2012,

4 Tatsuno Takahiro, “Overview of replacement of 3 loop PWR reactor vessel internals”, Proceedings of 5%

International Conference on Plant Life Management, IAEA-CN-297-009, Vienna, Austria, 2021

4 Atomic Energy Society of Japan, “The Fukushima Daiichi Nuclear Accident, Final Report of the AES]
Investigation Committee”, Section 2.1.3, Springer, 2015,

4 Kamae Katsuhiro, “Design Basis Ground Motion Required on New Regulatory Guide -Introduction of
Lessons Learned from Recent Disastrous Earthquakes”, Insights Concerning the Fukushima Daiichi
Nuclear Accident, Atomic Energy Society of Japan, Vol. 2, page 161-172, 2021,
https://www.aesj.net/document/fukushima_vol2/Vol2_19_161-172_web.pdf

10



BEBBMICTHET 2 AL AT AP ET L a—%EET 2 L 2ERLAE % Zh
k. BREMHREREREAZ 2 5 2 Ll BRKF N T 2Rz R wH 7 7e—5Th

%, KENX, o7 7o —F2loTw2, HFERICNT 2 577~ + %A (IPEEE:
Individual Plant Examination for External Events) (3 FHETICHED 77 v MCEEM T 5
N7 7, BHZEE 21X IPEEE i85 < Y 2 7 3l & S0/ R &2 il L, B E
IE4 LT N2 2 ZMET L 72 %,

4.5 JURM & HRREDEL

JRF- N FEERTIC BT 5 L4 L BB 3% 0 TR R 0Bl 1< B 3 2 M ZEk ik E A i
TN ERECELRZRTIE RV, Thbb, BUE I L IR I LT+ kR %,
B e L L R Ic B3 2 Bk 272 L RS O T 2 e ko b hTwnd 9, L
L, COEREIERT S 7-00HGIHEBIIFECECTH EioTnd, MFORF T 7 v
MR, BUTHBIER 2R LTk LT, EEAY AT 4, FRCYF— +F RoILEN
E4REERILL CE 2, HADS DIV Fid, 1990 FERICT 7o F v b= T AV
FTFED RS & S L T %0, & 72 2010 FRICHE S —F O BGE & sk L <. FEF FIER
Zigft L7z, BINTIE. EHRLL v a—IicB 0T, % OHHIBEE R, F— &, Fic
B e— v ORI T S X O, RTINS E ICRI L 72, 728 2 H. AL RD
»HHHBEHTIE, —20WJIEZD EROX L EMT L Do0KFEELTKRIZ DY
A7 RS . FEF I TKCAKEK: & OFERE AT 5 2 L icx o7 5,

4.6 FREHLHRIREE

BARIFOIAR L 70 2 FEHEL, WHMEREOFRL B FEL TH ., RO K Z
BEEGENIET 22 TH oz, ZDBROLKEWMFIC K o TRAEHESRICE 2 v F U A5 5
M, RekEREET 5 eIt ;\%m@%ﬁg CEHLZBEHES RO T 7 v T v b
A YAV S e, B ER TR R O REHIT R0 D HLY AN D Tz 3,

46 Council of the European Union, “Ad Hoc Group on Nuclear Security - final report”, 10616/12, 2012,

47 United State Nuclear Regulatory Commission, “Perspectives Gained From the Individual Plant
Examination of External Events (IPEEE) Program - Final Report”, NUREG-1742, Volume 1, 2002
https://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1742/vol1/index.html

4 See reference 4

49 International Atomic Energy Agency, “Safety of Nuclear Power Plants: Design”, IAEA Safety Standards
Series No. SSR-2/1 revision 1, 2016

50" Atomic Energy Society of Japan, “The Fukushima Daiichi Nuclear Accident, Final Report of the AES]
Investigation Committee”, Section 2.1.1.3, Springer, 2015,

51 Swiss Federal Nuclear Safety Inspectorate ENSI, “EU stress test: Swiss national action plan; Follow up of
the peer review 2012 year-end status report”, 2012,
https://www.ensi.ch/en/wp-content/uploads/sites/5/2013/01/ensi_swissap_eng_121231_final.pdf

11



S THER B ICBHRINI b H o7z, 29 LT, MR B2 2 FRICH T
B HEERIRBE DS ER I N T & 7, Bl ZIE, Ny 7 7 4 v PRI EIR 2L © 2 — 2 fFH
LTWwW3 A4 2T, 1960 FRICEKEF S Nz 7 7 v M, 1991 2> 5 1993 i H 1F T
v —ADFFIHFE IR & R ERE R 23, 1992 I ERLIS AR~ v F %A%, 2003
FICREINIKFEHR O A0S, BRERICER I T E 7 %2,

Kl ZILIR S 2 72 DA DE G 1E, R 5 — I FREATELER O SE OS2 & #l
KIND, KENX, 1980 FEREIICEM S NAHH T oA ZFE > Tax b A7 4
v b EHifiz R L 55, FRE DAL L CiERL R v b LR T — A HIBRRE D B8 %
ZORT 5 LIic, B O FEEHTIND O DIARK ZEILT 5 2 L KD M, —T5. BINT
BETRTCDOT IV P LTA ML RT A ZERL CREISHLTREFHEADZ LI E
AL, Z0BOEMNLEL o — Tl 2 L2 LICH Y #AZ S, flziX, 77 v
A CEFBIESRMEOERLZ 2L € a — 2 EREM S T 20, £ 2 CoFERUGE T
MFAREL T = b A 7 H A P OORENKICHFHLZDDTH S, 77 vV ZADHEHID
Feud, BHEER L HGIRE B F oMM %Z 23 CHEHITRE LY a —HH L WEDH
FEICOWTAEL, FNE2TR_RTOT7T7 v FMZIEXREFLTWL 22 TH 2B 6, HAT
(2. FIRICHIFIEAEZ L L R R doE 2t v e 7 7 27 TV PR EE AL 72
T, ZDiRb ., BHBEBEDO A =7 7 4 7C, HOTO#IRZ 5 F 2 THEF O R D
A AEET AL, KEhax b 2H0FIGEMNAZERNTODRTW S,

5 EE

K1k, cNFEFCTCRTCELZFHZREIPICHELEZDDTHD, A=V T T4 7O8EDIH,
HHNE oD SN —FICHFETE B, —OHIZ, BHEED., BEFHFm a2l 2 2 IS0 Ic
BXL C. RERVOENM, HIRtFEH OHIR, PEXERBEOMRn &2 ER L, WIKICH

52 Sshwarz Geroge, “Switzerland back-fitting standards to existing NPPs”, Proceedings of the International
Conference on Effective Nuclear and Radiation Regulatory Systems, IAEA Proceedings Series,
STI/PUB/2034, The Hague, The Netherlands, 2019

53 United State Nuclear Regulatory Commission, “Regulatory Analysis Guidelines of the U.S. Nuclear
Regulatory Commission, Draft Report for Comment” NUREG/BR-0058, Rev. 5, 2017
https://www.nrc.gov/reading-rm/doc-collections/nuregs/brochures/br0058/index.html

5% See reference 4

5% European Nuclear Safety Regulation Group, “EU stress tests specifications”, Annex 1, Declaration of

ENSREG on March 25, 2011,
https://energy.ec.europa.eu/system/files/2014-10/20110525_eu_stress_tests_specifications_0.pdf

% See reference 23

57 Atomic Energy Society of Japan, “The Fukushima Daiichi Nuclear Accident, Final Report of the AES]

Investigation Committee”, Section 7.1.2, Springer, 2015,

12



LWHEATZHIO AL b DTH 5, ~2HIE, HHIREES A =77 4 72D, H L WAl
RIS 3 20K ond L THL, BHEIFZIVRITIHICHRY 2B T FRCIZ 77 v b
TA 7=V A FORK, ThROL YY) OEEG X 0 F R O JFE AR K AL 1E I B
2%, HRTIR, BEFE —FHKK, 2L D77V BNy 77 4 v FEKNC X o TRAEI
L7 A58 CERLIZAA ZDT 7 v M| wfée — by v 7 B3 28l Lo RIS
L= b DD, FEEHHME LT 2019 FRICKAFEILL 72, BHIFER DT 7'a —F HHK
) EL T2/ e BONDEAARTEIZR, VT 2T 47 RBATI Ly RV ARHY AV L
FEEL 2207z WINORMICEWTH, TV T4 TR Ay P ORKIICIE, RO
A7V AWM AT -7 "V X —DEPEETH 5, A =27 754
TR BGAT, REHIMOMER Ny 27 4 v b OFENSIF IS 2 W R B E % 3%
ET 5 L Hic, REIEIR S 8RRV b L ick Y FEHEO T T T4 Tk
WG ERTBERD 5, HATIR, Sy 27 74y FSHEEIEFE LS Tw 3235, SN AL
LHFHEIZHEEZEOAEN LR L2 R T 2o 0fEHEIEIcR>Twd, Zofflis
FRALC, &7 7V P2 MBEOWELRIRET 2 L5 BULBEER I NS 5 &5 »25HD
HETH B,

Industry initiative Stakeholders’

A conftribution

Replacing to
better components

Countermeasure to
supply chain risk ,

=

Reactive <€ 1stalling new — 5 Proactive

_ safety measures
Backfitting after Periodic saf
severe operational Criodic 5a i’ry
- reassessmen
experience ‘

A J

Regulatory initiative

Hl1ATVLyRevR=HT XV MBS

JRFNEERDBA =2 T 7 4 72 Wb 856, BRFEDEEEDITEDE N ZFIML T,
V% DRIRZEIGD &\ ) AL U 5 aTRENED B % . Fiic, & 2 BN D FFaE v
HR B850, SUEZHMADOLRAZFER L 2Rk v, BIRIICA 7V Ly 2 vy A= U X
VEEED BITIE, AT (TR O DR L FEENRZM U 7 ) O 3T
H %o, T, REICE T 2 HMHEARIFAFE DS HADIIEKEIEIKIFICE T 5K

13



RISV R CRILE T v 3, 8k~ oxdisid, Mo T L E T 2 Piao
Moy, EReHRTMV DL dAEETH L, A7V Ly vy A~eA Y XV M, Kl
L L FIAR DO R IiA, 7u— NUREEEEOREE LTI RETH D,
CCECOERERRT L L, HEA v I TOREEMEGIIA TV Ly RV AT A YR
VIEREBAUKTE LD E W EMPEL S, T N2E&0% L ofEEIL, 1SO-9001 T
b SN2 E~A Y A v P 2T L(QMS) % #H L CREEMAFIZHEEL Tw 3,
R hEeTiE, QMS OBZE R FNIRELHAR L, 7w RAT7 70 —F, 70k RAX7T
Ta—F, VRI7R—2EFZ PDCA ¥4 Z7Mic kb, Ko~k HEDTREE &H
LT3, BHECHIEDOA 7V L vt v ZA~DOHIGIE. BEOREFEOZLICHIET 2D DT
Ho, Fifio+ 7TV Lyt vy ZA~DHtiE, OMS KE T30 roRfta s 7a v X,
B, VY—ECROFHICERT2HDTHL, L2L, HAETRLELIIC, ThooX
JGIRAFEDOA TV Ly kv Z~DHGE £y FTEE WL RS, Thbb, BEL
L7=b Do - HRICEA L2 b DIcE X2 3770 TR, BT HoRett -2
IO 2 BHIR A Ig 0 b L, X553 WE LR Mo T 5, KLTERFEIHOFHER T,
OMS ICB I ZHEEDHEREDTFuy —ThH Y, [ZeD~—rT4 v 7] LEWHRLS
ZEMTESL, 2B IFL e ATV Ly VARV AV MRV T 2774 71
Y BT, e ARFBUCES 72 ThH, THIE IR IC X 2 kS 0 KM o AlEE
MATEE 5, B IC L > Tk, BRI X 3ERPTRAEZAAZAEEY Koo~
=T T4 v & UTHREL . HinER 2B bR WHIEl Y 2 7 L DffRFIC Lo T B
EZbNDD, OGRS 21213 & 572 2 EHIHFEALETH 5,

6. fham

KRBT 2 FEAFHERRIIROBY TH 5,

A7V Ly RFEOPOMEAED Y, ZD~H T RX Y MILIKICDT 5, Bl
B QMS, RNy 2774y b+, ELE L2 —FickoTAH TV Ly v ZZEHRL
Tw3,

- ATV Ly Ry RA~ORIGIE, HEIEERST 2 X F OlR. FEE o e al ko m
PESRFME DM 72 & BB O BANREICFEICNL-CE 2 L) EHH T 5, FEEFRDA
=TT A TERMEFTIHEHIPEETH B,

- VT ITATRATILYyRVRSATY AV MR, 7TV PAKAEIEDR E &R 2
%, MHIES QMS 22 - ZkekEor L, wWbWw b “ReED~—7T 4 v 7B, 7
FVNTA TR A VRIIO#TH B,

ISR D&
AFRSCTB LT, B3~ & FIERAH R BEE S IH 13 700

14



BEE
PLiM-5 O] « 3 EEICSM I N2 T RTOFIEH = L F 7,

CRediT authorship contribution statement
Kenta Murakami: Conceptualization, Methodology, Investigation, Writing — review & editing,
Writing — original draft, Visualization, Project administration, Naoto Sekimura:

Conceptualization, Investigation, Supervision

15



