Fri. Sep 9, 2022

Room A

Planning Lecture | Board and Committee | Review Committee on
Decommissioning of the Fukushima Daiichi NPS

[3A_PL] Present status and the technological
strategy of Fukushima Daiichi NPS

decommissioning
Chair: Naoto Sekimura (UTokyo)
1:00 PM - 2:30 PM Room A (E1 Bildg.1F No.10)

[3A_PLO1] Present status of Fukushima Daiichi NPS
decommissioning
*Masumi Ishikawa' (1. TEPCO HD)

[3A_PLO2] Technical Strategic Plan for
Decommissioning of the Fukushima Daiichi
NPS
*Noriyoshi Nakamura' (1. NDF)

[3A_PLO3] Measurement technology for radioactivity
distribution in the Fukushima Daiichi NPS
*Yuki Sato' (1. JAEA)

Planning Lecture | Technical division and Network | International
Nuclear Information Network

[3D_PL] New dynamics of the nuclear energy in
France: a pillar to reach carbon

neutrality
Chair: Kenichi Ishikawa (UTokyo)
1:00 PM - 2:30 PM Room D (E1 Bildg.2F No.23)

[3D_PLO1] New dynamics of the nuclear energy in
France: a pillar to reach carbon neutrality

*Vincent Bessiron' (1. Framatome Japan)

Planning Lecture | Technical division and Network | Social and
Environment Division

[3F_PL] Reflection of Fukushima nuclear accident
Chair: Shiji Tsuchida (Kansai Univ.)
1:00 PM - 2:30 PM Room F (E1 Bildg.3F No.31)

[3F_PLO1] What became clear from the 10-year
Investigation Commission on the Fukushima
Nuclear Accident
*Kazuto Suzuki' (1. UTokyo)

[3F_PL0O2] Covering Fukushima Daiichi Accidents
*Yasuhiro Kondo' (1. NHK)

[3F_PLO3] Reflection of Fukushima Daiichi Accidents
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from Academia Perspectives

*Tsutomu Sata' (1. ATOMOS Editer-in-Chief)
[3F_PL04] Panel discussion
[3F_PLO5] Q&A session

Planning Lecture | Board and Committee | Standard Committee

[3G_PL] Utilization of research results to the
development of standards for the risk-

informed activities
Chair: Akio Yamamoto (Nagoya Univ.)
1:00 PM - 2:30 PM Room G (E1 Bildg.3F No.32)

[3G_PLO1] Activation of reflection of knowledge in
standards for the risk-informed activities
*Yoshiyuki Narumiya' (1.SC)

[3G_PL02] Research on the level1 PRA for the
regulatory activities
*Yoshikane Hamaguchi' (1. NRA)

[3G_PLO3] PRA research results at NRRC and reflection
of the results in standards
*Tai Furuta' (1. CRIEPI)

[3G_PL04] Discussion
*Akio Yamamoto', Yoshiyuki Narumiyaz, Yoshikane
Hamaguchi3, Tai Furuta®, Tsuyoshi Takada®,
Takahiro Kuramoto® (1. Nagoya Univ., 2. SC, 3.
NRA, 4. CRIEPI, 5. JAEA, 6. NEL)

Planning Lecture | Technical division and Network | Risk Science and
Technology Division

[3J_PL] Improvement activities for domestic

NPPs' PRA
Chair: Yu Maruyama (JAEA)
1:00 PM - 2:30 PM Room J (E1 Bildg.4F No.42)

[3J_PLO1] NRRC Activities for Good PRA
*Kazuo Sakuramoto' (1. CRIEPI)

[3J_PLO2] Improvement of PRA at lkata Unit 3
*Nozomu Hashimoto' (1. YONDEN)

[3J_PL0O3] Challenges emerging from PRA model
refinement

*Go Hasada' (1. TEPCO HD)

Planning Lecture | Technical division and Network | Operation and
Power Subcommittee




[3K_PL] Activites for restart of nuclear power
plants over 40 years old and Aging-
management for safe long-term

operation of nuclear power plants
Chair: Takashi Takata (UTokyo)
1:00 PM - 2:30 PM Room K (E1 Bildg.4F No.43)

[3K_PLO1] KEPCQO's Mihama Unit 3 Activites for
Restart and Long Term Operation
*Akira Tanahashi' (1. KEPCO)

[3K_PLO2] ATENA's Initiatives on Aging Management
for Safe Long Term Operation of Nuclear
Power Plants

*Hirohisa Tanaka' (1. ATENA)

Planning Lecture | Joint Session | Nuclear Data Subcommittee,
Investigation Committee on Nuclear Data

[3N_PL] Present Status and Applications of
Activation Cross Section Data for

Nuclear Reactor Decommissioning
Chair: Tokio Fukahori (JAEA)
1:00 PM - 2:30 PM Room N (E2 Bildg.1F No.102)

[3N_PLO1] Summary of JENDL-5 activation cross
section data
*Nobuyuki lwamoto' (1. JAEA)

[3N_PLO2] Points to note in activation calculations
using recent evaluated nuclear data libraries
*Keisuke Okumura' (1. JAEA)

[3N_PLO3] Significance and necessity of nuclear data in
the backend field (in decommissioning and
waste management)

*Ken-ichi Tanaka' (1. |AE)

[3N_PLO4] Examination status of activation calculation
of radioactive waste generated from
research reactors for near surface disposal

*Mami Kochiyama' (1. JAEA)
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Present status and the technological strategy of Fukushima Daiichi NPS decommissioning
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New dynamics of the nuclear energy in France: a pillar to reach carbon neutrality
*Vincent BESSIRON', Vincent DUFOUR?, Jean-Pierre GROS?
'Framatome Japan KK, 2EDF, *Orano Japan KK

1. Summary of the presentation
The nuclear energy is a major pillar of France’s roadmap to reach the target of -40% of greenhouse emission between
1990 and 2030 and carbon neutrality in 2050. The paper aims at presenting the current situation and the perspectives of
nuclear energy in France. It is structured in 5 parts:
- The first part presents the current situation on the fleet with 56 operating reactors; a presentation of the main
actors is given.
- The second part describes the new nuclear program of EPR2s that has been announced by the government.
- The third part deals with axes of innovation with the SMR Nuward, other advanced reactors, Accident Tolerant
Fuel, medical radioisotopes etc.
- The fourth part shows how the closed cycle and D&D put the nuclear energy at the forefront of the circular
economy in France.
- Finally, the fifth part emphasizes on the renewal of competences.
The conclusion is that the French nuclear industry is mobilized and ready to deploy and achieve the new nuclear program
that will be at the core of the decarbonation roadmap for the country.
2. Current situation the nuclear fleet
France has a fleet of 56 operating PWRs on 18 sites which represents a total installed capacity of 61.4 GWe. The reactors
have started operation between 1979 and 2000 with three main reactor types: 900 MWe, 1300 MWe and 1450 MWe. In
addition the Flamanville-3 EPR (1650 MWe) is in pre-operation stage.
These reactors provide about 70% of the electricity in France (close to 350 TWh) and the remaining production is ensured
mostly by hydropower (20%) and renewables. Thanks to this electricity mix, the electricity in France is largely

decarbonized (~ 90%) and the average CO?2 intensity is particularly low, around 50 g CO2/kWh.
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The challenges associated with the current fleet are the life time extension beyond 40 years and the safety upgrades to
account for the lessons learned of the Fukushima accident. In addition to the continuous efforts for the highest level of
safety, the whole nuclear industry strives to increase the economics of the fleet with optimized outages, efficient operation
and globally optimized costs along the whole fuel cycle. The operating mode of the French reactors in based on the

possibility to modulate the power: this is a necessary condition for the coexistence of the nuclear and intermittent

renewables.

CO2 emissions (g /kWh) per electricity production figures in 2021

Potential Example Potential
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£ frequency variation f‘ “ -
S 3 : quency W v .V ¥ i/ « Secondary (SFC): remote control ampltude siope)
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CO2 emissions per kWh in Europe Example of flexible operations modes

The main French actors are:

EDF (operator), Framatome (designer and manufacturer of the Nuclear Steam Supply System and UO2 fuel), Orano
(mining, conversion, enrichment, reprocessing, MOX fuel manufacturing), ASN (Safety authority), IRSN (Technical
Support Organization of the ASN), CEA (Research and Development) and ANDRA (waste management).

SAFETY AUTHORITY

@ framatome 3000 companies

“‘ o 0, .
TECHNICAL . =T\ For NARAL Uranium FUELS T A\Ierage of 20% of actlwty for uclear |
SUPPORT \ - 7 85% of Very Small, Small and Medium Enterprises

(
4 e
ORGNIZATION 5=~ [ MOX fiel 220 000 employees

\3 . o .
& 3 industrial sector in France

~”
gifen
" REPROCESSING
s 4
lemmo an gvmv FueL
orano ‘ ANDRA
Main French actors in the nuclear industry Main figures of the nuclear industry in France

3. A new program of 6 EPR2s (+8 option) announced by the government

The reference forecast of electricity demand in 2050 considers an increase of 35% compared to the current period. The
French government analyzed several scenarios at this horizon, from 100% renewables to 50% of nuclear. The most
optimized scenario, on both CO2 reduction and economics aspects, appeared to continue the massive deployment of
renewables and to simultaneously launch a new nuclear program with 6 EPR2s plus 8 in option.

The EPR2 is an optimized version of the EPR which maintains the EPR safety standards among the highest in the world
while significantly simplifying its construction.

The government also decided that no operating reactor be decommissioned if it still has the capacity to produce electricity
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efficiently, as long as the highest standards of safety are ensured.

IRWST

Sacrificial Concrete

l . Spreading Compartment

- = 7 Y N A

Cooling Structuy  Meit Discharge Channel  Protection Layer Melt Plug

Central Supply Duet

EPR2 global layout Core catcher of Framatome’s EPR

4. Innovation with SMRs, advanced reactors, fuel and medical radioisotopes

A consortium gathering EDF, CEA, Technicatome, Naval group and Framatome is developing the Nuward SMR with two
twin units of 170 MWe in a single nuclear building. The objective is to build a first twin unit in France and then to export
Nuward to replace 300-400 MWe coal plants, to provide energy for remote areas or intensive industrial sites and to supply
networks that cannot be connected to high or medium sized reactors. The French government is supporting this project
through the “France 2030” program.

In addition, the French nuclear industry develops advanced reactors such as Fast Breeder Reactors, High Temperature
Gas Reactors, Molten Salt Reactors etc.

Innovation also concerns nuclear fuel with Framatome’s PROtect Accident Tolerant Fuel (ATF) which is now in the latest
stage of qualification.

Innovation in the use of nuclear energy for healthcare is developing significantly. These activities for the medical sector

provide new and positive look from the public towards nuclear energy.

Nuward SMR 150 MWe Fast Breeder Reactor design
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(PROtect). Innovation for the production of medical radioisotopes

5. Closed cycle and dismantling: nuclear energy at the forefront of the circular economy

France has set up a closed fuel cycle policy with recycling the plutonium in the form of MOX fuel in the current PWRs.
The plutonium will also be burnt in Fast Breeder Reactors in the future. France is about to resume the use of reprocessed
uranium fuel in several reactors.

The vitrified waste conditioning allows to considerably reduce the volume of waste (factor 5).

The CIGEO project for geological repository is advancing as planned with a recent declaration of Public Utility.

As regards the Decommissioning and Dismantling of reactors, the projects are on-going for first generation Graphite Gas
reactors and for the oldest PWR units (Chooz A, Fessenheim). Key factors for the success of D&D projects are the careful
identification of generated waste, the decontamination of circuits and specific attention to the overall planning of the
D&D steps.

The D&D of the Superphenix Fast Breeder Reactor has considerably progressed as the vessel is now filled with water (all
the sodium has been drained and treated).

France has capacities to manage large contaminated components to liberate the material below activity thresholds: this

allows to reduce the waste of about 80% (EDF Cyclife).

Manufacturing of MOX fuel (Orano) Cut of a vitrified waste canister (Orano)
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France ¢’
CENTRACO Facility

Framatome’s Full System Decontamination to be | Management of contaminated large components (EDF Cyclife)
applied for the D&D of Fessenheim NPP

6. Renewing the competencies

The difficulties encountered in recent nuclear projects after several years without new constructions have highlighted the
need to rebuild strong competencies in the nuclear industry, to strengthen the supply chain while better including it in the
nuclear projects and to further standardize the processes and the equipment. The EDF Group has set up the Excell plan
that addresses these items to ensure the success of the new EPR2 program. The government is supporting the consolidation

of competencies through the program “France Relance”.

N
L E p LA N #FranceRelance
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Plateforme d’Entrainement
Framatome est retenu par

Excellence France Relance.
nucléaire

Plan Excell (EDF)
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Recycling Campus (Orano) University of nuclear gathering the industrial actors
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(1) What became clear from the 10-year Investigation Commission on the Fukushima Nuclear Accident
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2021 Award Commemorative lecture of Social & Env.Div.
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(2) Covering Fukushima Daiichi Accidents
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(3) Reflection of Fukushima Daiichi Accidents from Academia Perspectives
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(Fri. Sep 9, 2022 1:00 PM - 2:30 PM Room F)
[3F _PLO4] Panel discussion

In this session entitled "Reflection of Fukushima nuclear accident ", three speakers who compiled the
following reports will give lectures. The reports are "10-year Investigation Commission on the Fukushima
Nuclear Accident" ,"The Truth of the Fukushima Daiichi Nuclear Accident " (by NHK Meltdown Interview
Group) ,and "Fukushima Nuclear Accident Special Feature" of AESJ.Based on the reports, three speakers
will introduce the causes that could not prevent this accident, the erification of the nuclear safety
countermeasures taken after the accident, the extraction of the issues that became apparent after
accident, and the perspectives of analysis for the future. Through these, we aim to provide opportunities
to learn and practice what we should do about nuclear safety.

(Fri. Sep 9, 2022 1:00 PM - 2:30 PM Room F)

[3F_PLO5] Q&A session

In this session entitled "Reflection of Fukushima nuclear accident ", three speakers who compiled the
following reports will give lectures. The reports are "10-year Investigation Commission on the Fukushima
Nuclear Accident" ,"The Truth of the Fukushima Daiichi Nuclear Accident " (by NHK Meltdown Interview
Group) ,and "Fukushima Nuclear Accident Special Feature" of AESJ.Based on the reports, three speakers
will introduce the causes that could not prevent this accident, the erification of the nuclear safety
countermeasures taken after the accident, the extraction of the issues that became apparent after
accident, and the perspectives of analysis for the future. Through these, we aim to provide opportunities
to learn and practice what we should do about nuclear safety.
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Planning Lecture | Board and Committee | Standard Committee
[3G_PL] Utilization of research results to the development of

standards for the risk-informed activities
Chair: Akio Yamamoto (Nagoya Univ.)

Fri. Sep 9, 2022 1:00 PM - 2:30 PM Room G (E1 Bildg.3F No.32)

[3G_PLO1] Activation of reflection of knowledge in standards for the risk-
informed activities
*Yoshiyuki Narumiya' (1. SC)

[3G_PLO2] Research on the level1 PRA for the regulatory activities
*Yoshikane Hamaguchi' (1. NRA)
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Utilization of research results to the development of standards for the risk-informed
activities

(1) YRIBBERIZHDDIREADH R RER

(1) Activation of reflection of knowledge in standards for the risk-informed activities
CRCE AT 1

URERAR

1. FLE®IC

BEHREZEE T, WEETY R EBERIEHICHO DEESHMT LA — M 22 H8FITL, BITHmRLL2—
PF—DORBREIY AR, WEET-TE, ZLGERARV VARV Y A R NIFEFS - REORHE T
v a iR lEBEUT, FE - FINLA—FORNEEZEZXD L L BT, TOIEHOIEEZIT-oTE, Th
5DY AT ERIEFICH O HEAE - i LR — N ORI ED =DM EIL, B NRRC T?D PRA

(Probabilistic Risk Assessment, fE=GmAY Y A 7 3Ffl) HF5E & PEEFIC T 5 PRA OEFEM D DO
B, X 5IZMESN D PRA B (TAEA. ASME/ANS) °XCiik7e & & _X—Z |2 L TWA,

AAEWY v a o Tld, PRABYELIA~OmRL ORI R A 2 T T, BEPAFOHET O PRA BIFROAFZE
BRFRILA B £ 2 T, BRKHEZITH, AR TIE, EEZESICB T 2 R OM N, PRAEHEIZKT T2 %1 A
DOWLE L K, 2 L THEHBO Y A7 IEHRIEHOIEMEIZ T 72 PRA B AUKBCOBEZER A &3 T5,

2. RV BREAEEDERE - HifLAKR—+
2-1. BEDOEB

TR ESIE, 2 L7z 1999 L0k, U A 7 fHHIEFICE 3 24508 - Hiflf LR — M & ZHCRE L T &,
PRA IE#EDE 1 5 & LTI IEF; PRA OFE#EAZ %47 L, LI, PRA ® L ~yL (L1PRA, L2PRA, L3PRA,
IR, EE4mERNCIZEZE TLuL 1) % L1 it 5), PRAGM (WAHES, 4M0ESR), 7
7 v MIRRE - FEE (AP ik O sdERs & A IR RF BBREHERY) . PRA DOILEHIH (NT A —2 | SHVEHER,
LEHFE) ~& . PRA OB HEHAZIAR, YEEL TE 7, TEEZBSOIRENI D EARFTE (2022
6 HdE) ) [2lic, Bt B & LT TRT-JIfisk D2k - (FHEE 2 @ O K EO BT 3RS & 80
BRI T D2 L) 28T o, VR EMESOEBOMES T E LTUL [V A7 ERIGHO OO
Ex207, BRAIMRICBIT S PRA OFERDZNNLELND Y A7 FERESSFICBOCERT 57
DO BARK T EE FOIEEORE 21T 9 ] LI TWVW 5,

PlEDZ &nn, PRA BEHEAZRTET S BHMIL, PRA oELND U A ZERELH L R Il D%
WA NR DO EIHRTH &, TN TX D,

2-2.REDBUR & FHE

U A7 IEHIEHOT-DIZ 2022 4 4 ARFRCHRITS VTV DHEERE - HIiFLAR—FO U R 2R 1ITRT,
15 OfE#EL 3 SOEWEFFEI, T LT 2 DOFIMi L R— N Th D, EEFESTIX, HEMRAICBIT H1E
e« Hl L AR — R OFISER B, SEESSCENANFESRE TER EE EERE 5 VFFHE ) ITHEZIAALT
BT E DR — AX—JICAB LTV A,
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1| )38 BT O H I EEREEZ G & U= fEsRimny U A 7 G-I B9~ 2 S & (L~ 1PRA
#®) : 2013 (AESJ SC P008:2013)

2 | JR IR EFTO H I ERIRE 2 x5 & U7 fERim U A 7 FHlIC B9 2 Sl L #E(L~L 2PRA
#®) 1 2021 (AESJ SC P009:2021)
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P010:2018)
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2019 (AESJ SC P001:2019)

5 | IR 3BT OMERGH Y A7 FHA DO/ RT X — 2 HEEIZEE T 5 FEhi LY : 2015 (AESJ SC
RK001:2015)

6 | R JIREFTCRTT 2 MBE AN & USRI Y A 7 GHZ B4 2 Fha 557 - 2015 (AESJ SC
P006:2015)

6E | ASTANDARD FOR PROCEDURE OF SEISMIC PROBABILISTIC RISK ASSESSMENT FOR
NUCLEAR POWER PLANTS:2015 (AESJ SC P006E:2015)

7| R REEINCST HEE RN & LR U A 7 JHmCRE9 2 £l L 4E - 2016 (AESJ SC
RK004:2016)

7E | IMPLEMENTATION STANDARD CONCERNING THE TSUNAMI PROBABILISTIC RISK
ASSESSMENT OF NUCLEAR POWER PLANTS:2011 (AESJ SC RK004E:2011)

8 | RF /13 EFT ORI KK AN E UT-ERGE Y 2 7 3 R4 2 5= 5E 2 - 2014 (AESJ SC
RK007:2014)

9 | [+ /13 EFTONERKEZ LN & LRGN Y 2 7 3 R4 2 556 2 - 2012 (AESJ SC
RK005:2012)

10 | R /13BN 6T AW B AL AR & U7-FERimn ) R 7 3 B3 5 F2 0 5L v
2021(AESJSC RK009:2021)

11 | SMER AN — RIZRkd 2 U A 7 Gl 5 B 0&E B9 2 FEh L %E © 2014 (AESJ SRK008: 2014)

12 | BB R k35 U A 7 FEAfIC B9 % SEhE L 4E - 2018 (AESJ SC P011:2018)

13 | [ fgk o U A 7 FEERE CHOmIc i &2 FFEOER - 2018 (AESJ SC RK003:2018)

13E | TERMS AND DEFINITIONS SHARED BY THE RISK ASSESSMENT STANDARDS FOR
NUCLEAR FACILITIES: 2018 (AESJ SC RK003E:2018)

14 | R )18 BT OMERGRI Y A 7 ZF-l O SV Mefk 12 B9 % Fhi &% : 2013 (AESJ SC RK006:2013

15 | R38BT Ok e 2 2 B0 0 U A 7 1EWATEH U2 A E B e B4 % 32 5
# . 2019 (AESJ SC S012:2019)

HiffLR—h

1| V27 FMOEMEDT- DI+ 2020 (AESJ SC TR011:2020)

2 | RT3 BT ’ﬂ’é‘éﬁ%&%tl & LToMERTRMI U A 7 M BE 3 2 St e oD BT 68 A 4R -
2012 (AESJ SC TR006:2012)

Hl Ry O afRERE S EERE (2022 4F 4 A) ) [81X 0 Hfy)

3. BEDEELMRAD MR
3.1 PRA REDKEFIR
PRA BEYER E D FIEIZHOW T, EDOHRFPRIAZ IR Y K> TH S, PRA FIEOE AL YNL, YRFO A,

TT M A= FEERENKED PRA FEELMIEL, BITEBVIKL TWe, £O%, 90 FARHETEIC
BT PSR (Periodic Safety Review, EHIZ 2L B2 —) D722 L1IPRA &5 1L PRA % FEfii L 72 BRIZ
. EWNEER LERRCL Y ERIERR S FIER E2 I LT\ e, Dk, 1999 TR IFERIT
EHEZH RN TE, NHER, PRA A L TE 72, H4)i1L PRA OIRMEN R FIEEZ BI1C, ASME/ANS O
PRA 2% > % —FR[4], IAEA ® PRA 1A R4 72 8 %5352 U TEELICID AT, WEFH R
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FEEATFHLARRIL, B ARG 0t BRI E U H 72 12 BV T PRA B EiEnTns 2 &
DD, TR ETS T T < EFRHMIEAE S b B E 2 72 PRABRMESRE HITOh T %,

PRA BEYEREDFINHIT AL LTRD a~1 12705, 72, 7L ZITENTHRMIED PRA Thiuid Ta)
1372 < WS OBFIEREFIRPHMEE R E AR L T 50T, BT LHTTO PRA AN Z OFIEICAI > T
WEHDITTIERWZ EICREEBE SN,

. EANTO PRA Efid FIEZRET S

WAL (FRICKIE) @ PRAKIMS, A K74 >, PRAMEER EZHEST S

c. EAYEARN 72 PRA EiEM: GHli7 v — KA T v 7 OFHBFIE) % a, b OFHERE R LT 5
d. BEEEOHERICY TLO TARIBED T TR EERT 5

e. Frabl L LT, [ENFD PRA BFERR SOOGS0 & D IEH & i A

f. AERREZ ST L. d OREEE USEEARSHIE IS LT 5
g
h

oo

CAREASCREOMY], IR LTHEIRbDOZMBERE LTS
CHEO B, R, BEE A e &2 LSRR D
i. PRARER L L THMME LIEEZAS G L, F#2EDD

3.2 BEFZRLOFMREOHKL

AR E 2L, EUERE 5 DMEFEOFHATA R4 > BB\ T, FimAoBEeEEERe 2 HEL
TWo, BHHTA RTA U TRINTWDLHHRLD 4 SDOEHRFRIL, kD ELEBD,
OFZEENLIREINTZFER

OEHEZES WEB OBAEMIcHFE LN FE

@F=mB~OT U r— MR- ER

@FAZmES (Flk#E, FoN0oHs, B OBV EREIhEFE

ZOOIZDOWTIERD L 5 R EHRIRZFIR LTV 5,

- EHEOMEHSE (EHOEE, REA - REA7% S ORE, EECHT 2H A2 EREER L)
- ENAOESE - BAE, REOBE - R

- BrER Ok, i, EEZHEORGBEFOMRK, i, EESOLE

- [ENA O, iR, SEESEOHERRER (h T TV R E)

- EWNS O 8RS EEH

- [ENS O ERGERR

- EPWSA OB SR (AR O B, EILpe L)

1 % DFEHED I OOV TIE, OIZBERT 2 EREA TSRy, Bl LEL 51, BNOIRZE
BT I51T 2 FIEBIRMIE0F A O RIFET X O MR, KO 5> b EITKED PRA 24
F—REd, SHICHREBTLEIIC. @QOFEENHMENODERELICTIZLLH D,

3.3 PRAREREICHEITIHAMER

PRA fRHEIZOWNT Y, 3.2 DIFEEZB XD/ —/WIZHEWHT LW Z A Lot L, dedlm b, BT
IZET 200 LHET HHEICIYIAA TN D, 22 Tl T PRAEHEIZISIT S DAL (X, BEfFO PRA
BEEDOHIERIEONTEbDOERT N HITH D, 3.1 O7rERATIE, L fa] & Thy, LT
le] DR CMHER R EICBWTHAES D,

PRA fFHE~DRMIZIL, KEL 2 2O F =0 R3d D, —DlE, PRA EEDOAKITHIEITEY Ate s DT
»H5, ASME/ANS ® PRA A% . % — K[4]®» HLRs (High Level Requirements) & SRs (Supporting
Requirements) %8 L C, HLR 751X PRA ORI ERFIRE L CGEIMNTRENE I 2 ML, SR
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2 HiE PRA EilZH 720 HIERLBR T RS FHELRHT 2, HEEZERY A7 HHSTIX 2016 £ 5
PRA HEHEDOBEEL OG22 BIfA L, B AT L1IPRAFERESR [ L TREH) 2 TRITL TS, 2
FUTEEAR A TR ) (ICHUE L. THE8H) I hikma BT L L bic, A% LW HIEOE AL RS
T HEEMST2bDTH D, Tt PRAEEOHEICHMAZEIY AR THb, b o —2i &5
SCHRSD DV B ESE BT MR TH S, 728 21E, L2PRA A CIIR A S REERICEL VT
TOUT Y NREOYBEBIREHE L, TOBRBORAGE (728 21X, KFBREERRET 20 L) &
CET (Containment Event Tree, HANAEETA X vV U —) OHKIZHEEL, ffrz— Rtk Ia2b—
varEIT O, R NFR %I COENAOSFEITERRE S 0D SCON B O EER S b B L
VTR Z [ R S S SOMAT IS REE LT IS BB 2R LT\ b, =& 213# 1 @ No.2 TL2PRA HE#E| 13N
FIFERIZINZHE L2 2 RIZLZb DO TH DN, FKIND ASAMPSA-E O#iiEE[6] T MHESL, v LT
= hTO L2PRA (28} B NEAGHEMEMANT ORMFIARA b & LT T A AL SDOTEMRZIT S/
WAKROFG D) TR S BIC G DR WERRAET 2 HG 0 R EMPRSI, S HICATE ORGSR A R
b= Z L2k 0 ARSI 2 iR L R b Tnd, 2 bt 2011 4 3 ADBES R 1
TR EFELD L EERLFEHTH D,

JLAIVFROFEWFTE N O OF RO EERFMA L 725, 2016 0 L2PRA EHEDOLEIX, WNINESR L2
WD ENBEOEFHNFLTH -T2, ZONE TR FHFEBWEHmED Bkhn— K~y 7| 72
Eab el eT T 7T MFRIZOWTHRE - oL, &HEROKBHIT>Tn5,

Hi5E PRAEEDSEICEE L Tk, HFR20EE B L OFT B CHE PRAEEZ AW CTHIE Y 2 7 3
AT TV D AT, EEA~ORCH], B8R, EEZHE, WEDZEBIZL TS, 50I1FEDERNH Y BEIC
KM %2 & TIEEFRTH D, —EERT,

- PERERLEAL LBRITBIIHC T 272 &, KEROEHEZ HNCT < 95,

- PRRHGR YA SE SEHm O N ALY AdL D,

cwF 2=y b VA DU AT ~OFEINTINEE LT 5,

c HEARSLOH O E 5B %,

& 51T, #15E PRA J53EIT ASME/ANS @ 2020 4F 2 H D JCNRM &4 ICHH L, FERICERZ L5 -
TW5b, TOHITH 70 IR OKEOEL 2HE ) A 7 FHOHFMZED 5 OFEMNOEB L H R ORM Th
Slz, BB L, EEDOLEY 7, MEST, HlIC05E A, ASME/ANS A % & — RO R
O LR, MR OER, 282 hhd, 2o OE I, EEERE S OB L REORH
W LTTHEE PRA EEHEDSEIZIZSEICT 52 & &2 JCNRM [ZIHMs2 TV 5D, 242 hoxts & LT,
HARDMERE & HIFE PRA & 2B E 2 TEUE~DKBORIEFZMGETT 2 b O, FEmAELT —# &HE
EEHEOROMEALETHEDLH D,

ZOX I ENAOEME ERAE NS OFE AR OIFREITICE S £ TAT L, FiEmif7es PRA
FRERIC X 2 MR R BUER~, KT 52 L %21T> TV D,

4. PRA READFHERBOEER

1D A oER

EWNHTO PRAFEIL, EIFOETABRBICEE LT, KT HBROERMIT 2 — RERBICHKAT
W5, ZI0ORFITIR e LIV A IS, ENO PRAIX, ZZ06G0N05 0 A7EHREIEH LT
HHNEECFEE L et n RISENCET T2 2 L ERIE L TV D, Bl filld PRAERE, OWTIL PRA F
BErREISE TN LDOTHY, FIMAKMOBERIZIZIICHHEEZDH, LL, H LWET T PRA O
RZBEMAC BT 2 2 LI oW TiE, EEICHET 208235 5, PRA OBFZEAECR O HIZIEEHRICREH 23
0D 2 E TCEMITEEDO R DL b Db H D, FI-HAROHKE - EHOWESENGA 5 L PRA TEE
TOMENRNEDbH D, —, WEE TO PRAERETIIFHITITREH L TWRDN o 723, MO S TH1<0
gAML T AN b0bdH 5, ik ik PRA B, PRA FIEOHERITHESI O, £ O KBIZIE PRA
DEREBZEBEICOT T2 LD BEREOH DHM RSB ORND,
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2) FEADOANF

U 271G iGN 42 72 PRA 1, BRSO /L2 Sk Ul ST & 7o, BHiE OB HRIEICIT, &
#F NRRC OHFFEE ERLHELE O EREELEZOLELDICB > TV D, L ER > HEEL T Tl F
2EATHPERICHNEZ L Tb ool b d D, —HURIEFRAF T2 SHFZEIZEB T 245 % O EORE
MAMNTZAREEZHZTHH 9 Z LT, PRAFEHEIZE T 2 HEOMHFHI & LD, F7-HIE PRA R
FERRIC DWW CKEME PRA OFEMENLD A2 ME, A—/LTiEd > 2 0VE RO ZERSe B K TOIMER
FroENR L, a AV FOFRICOVTHHER-TWS, ZOLIICATICEL T, FFaloEEx2 |
IS T DDA BN TERRZBRE 3T H) 2 E b METH D,
3) Hr Lo Ik

WEFE TR TEL LI ITHARIZIE, PRA OF T ORI ELMERENT 72 LI 2 HiEami 7 i b H i
X, F TV AOBRTEETREROAALEH S, PRAFEETIE, N2 ULHESE L TEKRT S
bl ZRTHI L THITEN PRAOHMIZGE U USHT A HDICHEL ., EHEIZKVIAATHNS, 20D
X oZHmiLAE PRA fEHFICIELL - THH I XHICLRTHI LT, Batkm bicoRnskoicL
TW5, 6T, FHMRIZORRDELE DERNRHH D, ZNH0 0, Rk 0L et Eich
Bhin b DEEYTDMLEND D, ZObIT, FEAL PRA O E L, B30 L2 ENZ T RN H 50
ERETT 52 L bR TTWIT 2V, PRAEHEARET DEEZBESZOHRE T, < OF#HE U 2 Mt
L., =D2—DZBHKL TS, ZOE, FATHELZBETRERTHIN, IR ELEDAT A THWT 5 M3
NhDZ L, BEHNBRFNIESC LD THAIREThH D,

5. £&®

SEIOREE v =3 iE, PRAZD D DI EF DY PRA BEEASKBESILTWD Z LIZEH LT,
EPN O PRA #f5213% NRRC, NRA THEDH LN TWT, EF~OBEHITFEEE, 770 M A—0, = V=7
U 7Stz L0 FEi STV, ZORET PRA Tk, OV T PRAFEHE, TRIDM AZAE B STV
Do A% D PRA BEYEK O PRA FIEOUGEIL, U AV EREIEH T 5 2 &IZ5 L7285k oo A # D T
T BRI ND,

IEHEF B2 & PRA FIEICBAMRT 240/ GRET, |EHF NRRC, FH¥E, 77 A=, = V=7
YU RS ENRES. S DICHESNOMER & OB A, HlAcHIL, PRA fFHE - PRA FEOH
BICAHTHD Z Lo h, RS E - SRSCOSHTICN 2 TIE% 72 PRAWCET 2/ O 2 2=/ —v =
VE, LD —E, ED TN ELES LV,

B 3 H
(1] BARREF 7S BEE¥EEAS ez R ABBERONNFEREER S LEimm Y 2 7 FEMIcBE§ 2 L
(L~ 1 PRA #w) : 2022”7, AESJ-SC-RK010:2022

[2] BAKT S EREES “ERERES ORI DA R RN 2022 4 6 A

8] AARFEF Y BEEERS “HT I PREERR 202244 H

[4] ASME/ANS 7= & z1¥ “Addenda to ASME/ANS RA-S-2008, Standard for Level 1/Large Early Release Frequency
Probabilistic Risk Assessment for Nuclear Power Plant Applications”, ASME/ANS RA-Sb-2013, 2013

(6] AARFT e SRS BT 5 AMEFE OB A KT A 7 2020 4 12 A%E

[6] Technical report ASAMPSA_E, 7= & zi¥ “List of external hazards to be considered in ASAMPSA_E,” 2017.

http://asampsa.ew/wp-content/uploads/2014/10/ASAMPSA_E-D21.2_External_Hazard_List.pdf
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Utilization of research results to the development of standards for the risk-informed activities

(2) BREFEBOL=HD LRI 1PRA DTHE

(2) Research on the levell PRA for the regulatory activities
TEO k!
VR T

1. [FC®HIZ

JRA T (BT TERIT ) Evoo) 1, BB (LU TTAEA] Lvv9,) OfGHLHIRHn Y
—bBA (LLF MRRSJ &v9,) OBENEE2EE 2 T, 52 F 4 A SRl I RERE 2 Blth 5
D%, MeRimn U A 78 (BLF TPRAJ &V 9H,) oBEod Y A7 IERATEH LI HHNEE) 4 9k L <
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LS ,) EBRIGIT, U AV IERAETE R LICHHNEE K OS5 %I T 5 L UL IPRA IZHR D Z MO FHE &
RN %

2. YRUEHREZTALI-RHEEEBE LRI IPRA ITRDIREAEDER
2-1. YRYEHRETFRALE-AGES

U AZIEREIER LR JHRIRE TIE, PRADOROLND Y A7 FHRE B HREICB WV TR & & E
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72 PRA FIER OEN O OFINERIL AR T 5 2 & & LT\ 5, EREMRFR oL EREhc B+
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JER LTIl & LTS PRA, NS K PRA D i 2 2617 T 5,

ZDO X 92, PRA ZHHIEENCIE T AN X TE TR, HHT 5 PRA OFSER EOME, Hkss
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T3,
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RV IBRERICHD DBREZFEAOHARREDER
Utilization of research results to the development of standards for the risk-informed
activities

(3) NRRC [ZHBITHAMEHRR L BEZEAORMEDEHY

(3) NRRC research results and their reflection in AESJ standards
EEOFRY, ONA NEAY, A g, sk —3k!
RS- U A7 BFgER v Z — (NRRC), 7B/ I8t (CRIEPI)

1. [FLHIZ

A I3 A WFEE % — (NRRC) 1%, 201445 10 A, ST IEEEN, VA7 ZEMAL, HHESFIC
BMEDHZ R BEMEBRT HER APV EL 0RO L & KHE « K72 & O E5I 0k
9 U A OIRIUZ 237> 5 FANRRBEARRSC | 2k m EIEEI~0 PRA & FIE DL O 7= O — TR 55 %
IRl AT (— M) B Iarsept (LUF. TEHF)) WNICERE Sz, Bk, 7RO ERN 72 Tk
[ZINx TV A7 IERETER T 2 FikZm M LT ki attm oy A ik LT & 7o, AFFEa L,
RSB AN EED D L LBz, BHRHFSH D VIENRRC DY = 7Y A F THEEOETAEL, HH
AT R D EF A~ 3R © 1T 5 2 & TRk Z 2 Em EOIR Y fHLAITTER LTV 5,

Kty va T BT FSEEON, PRA IR DEEAEIZOWT, EHHAF NRRC 7065 O AR, BFEAE
IR BRD FHE « RIARICONT, EFIERZ 726 TR L, BZIC, ZhvE TOBEHHF NRRC OB A %
WY | EREER OO D EIZONWTEZETRT,

2.NRRC 25115 U RV HEHRFE
2-1. REMMLEEZZ DV RV ERRE

NRRC 3, fERDRIERN 8 FHEIIMZ S EREENAERREE SRS UBSEROE 505 L ARTE
T U V. ‘rﬁﬁ& %{ﬁﬁﬁ‘?‘ %) i{i %ﬁﬂq LT . « ERORERVOBDFZRCNITUAVREEERISFZEETER
W22 2 EOBR D MAICEBR L TE  mmiEs RN ESMEE EORDMEY
N SRR S SR B A E LR —
B 112RT, NRRC 1E, EHES 13 Eoar | <ARSRLE>
KRERWELZ L5 LBIHEDE LR n L oee e s mmem  |°oimws 1§ .
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aIa=f—Tarid, PRAFHEZOHLOOFER L 0 IZTe LA, Zathm LIV M FEEOIEE L&D
Te SRR WA JTIT, SCHLETRIR, D BIRIR, A ARETHRBEICEVWTEmIND,
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JF-NFETIE, NHERLOFFENIESRERGE LI LU0 1 0D LoUL 3 ICE D PRA KEHER GG
HIIZHENH LT %, NRRC IZHBWTIE, ISR L9177 v hoZaetim Ea Xz 5 ) A 7 5t %
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TW5, 7o, [T 5E0 PRAFEETIT, HEEOBESBEFI S TE TEY, WAYHERL UL IPRA 15
2R WT, ERFHAZHET D [HHE) L REBICEAT 2B FELZHET 2 [HEet) IclEl L72wE
BHENRINFBITINZ & ZATH D, FHEEHZBWTIL, JRFIFRITR O THMBORFIC I T b A5
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T JRF RO PRA FEYE L NRRC OWFFERCR DFEHERBIC SOW TGS 5 & & b, o
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> WNHIEZLRO L UL IPRA L (N PRA /8T A — X HERE
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> SEUERICET D HIE PRA TOHUEANY — REHM[4]
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LABETH D EE XD,
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HBEINTND, ZHHOEE, NF— ROANEEOIERFIESCHEE ORBR KN & 7T 20 7
S IR, HIEBRCR KM ELZE LT Y — A2 — NFHI% . BARR 236 & U CRF /U
WCBWCHEHEBERMALRDLDOEEZLND 0, EREGERHCHIEHIND Z BN TE 5,
> AMMEEMMNT (HRA) OEMSHT T A R[6]
PRA OE LI, HHBFOFEFI > T U 2B D ARG O B O BEEMEAS L 0 L T
%o BE - XIS TOANRNRFRFEROF AR (NAYIEFR =, HEP : Human error probability) % J 0 il
FI R & B T2 EESIHT O FE & B L 72 HRA EPEOHT U A KAYNRRC (2 X 0 BA%E Sh,
% PRA TOIGHDMAE > T D, HEP OERILFIEIL, SMYELOEE NP — FPRA KIS T 572
DITKESE TR SN FIEEPRBMLE L /oo THRHZ ELEZ LN, AR ERBHEA
THRERERCR, BAECEDLETOIA LT A Uil BEO NBIREZBMET 512D DO SH A
HFICHELRD, 207 Fa—FIIHNIFEZRL L 1 OHR T LL 2 R ER L Dk~
72 PRA THIEMMNME L 725720, ABRIEBEICBWTHIAIEN SND Z ERHIFFTE 5,

4. FEFRAOI-HDHFEIZDONT

A CHIBRTE 2K 912, NRRC DOAFFEBHIE I TAkRE A2 M m) B oY K72 0D 7= 6D D il e 0D 5285 1 1 32
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DT I, ZNOZFEREN LI-ET V7T 2 el L VS A2 ER D 2 & THAfm EAK 6 TE T
W5, Flo, IO OBENERIRE ESAMGRSCETAMEEND Z LT, BT AFER0 Y A7 BEH
b b, BUERICIIT D ZRFHA~O S0 BARI 22 A F 41 & U CHEYERRE 2> D S IR 22 Bl L AR —
&L THIERRESCH A RERBIER SNDERIC/R D 90ob b, A% BEERSCFED=—XER/AIY
R D FEMBRMERELED TN Z LT, FEOFEELLVFEHLLTWE O L2220 X5 ITE#EL T
SZENHEBETHDLEEZD,

5. ¥&WH

AFETIX, NRRC (2315 HWF7EBH%E OB -CBFHAN AE3 T 2 & & bio, R Fa0 ) 2 7 B
& NRRC OHFFER R DTEZ DWW TRz, Fio, BIEESERHI RS HIFF S 45 NRRC OH A R E
WRMRBHFTON TS, A% EFEHAFILLBIEN OO T 4 — Ry 7 2 EITREL TN 2 &
T, U A& & 2 atEm LT ) il 2 38 U, RERRE ~ DR R O Sk & LT NRRC DOHF
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[1] BARFRFAYS BEEEAS ‘R ARETONNERELER L LomERN Y X7 FEIcET 288 (Lur
1PRA ##) : 2022”, AESJ-SC-RK010:2022

2] AR ¥s EEREES AT IRETONNERE LRI & LzMEmn ) 27 B 2 He (L~r
IPRA #f#) : 20227, AESJ-SC-RKO011:2022

[3] —MAERIEAN RS, MBI O R R S 258 L2 EN— B E R o E (1982~2010 42
29 % 4 56 £7—4) », JANSI-CFR-02, 2016.6

[4] W,  “HEeSRERRIHUEE) Y — FEFE O S ERICBET 2384 - o8 —KE SSHAC JA KT A > Om AT T
=7, BHPRAFFEFTERE 015008, 2016.7

[5] WHRIE ftl, “ENETHORET 7 MEktg b Lo kKK PRA A RORE”, B RBFEETHRE 020001, 2020.6

[6] MANELL fth, “AUEFENCE N A BV 7z NHEEMEANT (HRA) OEMESH T A K (2020 FER) », &)+ Rif5e
AT 020003, 2021.5

*Tai Furuta!, Yukihiro Kirimoto!, Kazunori Hashimoto!and Kazuo Sakuramoto!

"Nuclear Risk Research Center (NRRC), Central Research Institute of Electric Power Industry (CRIEPI).
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PRA DEELDEE —) XV IFHRDFRICEE L1 PRA DHE—
Improvement activities for domestic NPPs' PRA
- Improvement of PRA toward Risk-Informed Applications -

(1) PRA DEEALICEET 2E S H NRRC OH Y $H A&

(1) NRRC Activities for Good PRA
A —K
(—R) B Rotsesr AN 27 e 2 —

1. [FLHIZ

PRA X, BT IFEFORET I, Z2atEn LRickBWTEIhs & &bz, BT IBEEFROH %O
HEHIZE T o ettm Iz ﬁ@@Uxﬁkﬁ%%ﬁﬁé_&uﬁﬁéhfwéo)27%ﬁ®77/kﬁﬁ
~OEMOHEEIZH T2 | ENAOFMFIZ L 58I (NRRC HiiaEZE <) . PWR XU BWR @ PRA
BEART T M aExtg & LT PRAVEANEMZE L B o —2HitE L, SO EE (State of the practice) PRA & [A]
LoyL kb o, ENEEMICAT 72 PRA O RE LR OHARET 2170, PRA OEELZ ZIEL CTE T,
PN NG EN mmcukwT£Mwaé\Ux7%$@EmK%ELtPKA@%Ek@ﬁ%&&%@ﬁ@
IZDOWTHRIT T 5,

2. NRRC R Y) $H

NRRC /&, RPA IZBELE 22 585000 ) D ZERGT 57O OMFFERZIE & LTHRRE L, S FIEL
R LAWDS Z LT, BHFEEOY RV IFRIEMZ3XE L T\ bH, NRRC TiE, HFEFFEOTZDHIZ3 T
— LRHI 2R L, U R 7 GRS T — 2 2BV T, PRA 737 A — X %, PRA DAL B a— AM
B LB T, PRA DWEIZHEELTWD,

3. PRANRS A—28lF

NRRC TiZ, HAED PRA HIRXT A —Z 28T 5720, /X7 A —28fig WG ZakiE L, HFREEREIZH]
ST T = ZUWETE L RR O 2D, T A —Z T EO IR 217> T\, NRRC TiE, &%E
NFEEBEPNE LT T v MEBIT — 2 24EH LT, BHFEELBBOMBNIERT — 7 2 H#E - #2445
2Tl MBERREE, 7T A YT R, AMEIRE RSB L EOBEIRRE H1T o TW
Al
4. PRAOSNBLE 21—

HA® PRA (XS AEHE (State-of-the-Practice) &V W40 3285 (ERKFRER, ARG EMEFAL T4,
R T — 272 ) BN D=0, PWR, BWR OfRETT v F&2RD, /LD PRA HHFE DO L B 2 — %252 1)
PRA EFNVDOEENZM > TS, £/-, L E2—DOREIZ OV TIEL NRRC #iii5HEESICB W T, (B
HIMER BB 2% T b
5. AMERK

VA7 WERETER LB R EOL5 % O 72 i 2 Wit 2. PRA # 85 L LEREREZ S AMEF
T DUERH Y, BHEL LG LT, OPRA B LY 27 ERIEAEBHE CEAR) . @PRA Ei%
FHERHAE (PRAFEBELER) . @V AV ERIENHAET BEHN) —F—M) O3 O>OHERT 17 T LEiGH
L CAMBERBIZIY A TWD,

"Kazuo Sakuramoto

Nuclear Risk Research Center (NRRC), Central Research Institute of Electric Power Industry (CRIEPI)
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PRA DEELDEE —) XV IFHRDFRICEE L1 PRA DHE—
Improvement activities for domestic NPPs' PRA
- Improvement of PRA toward Risk-Informed Applications -

(2) RA3ISHIZEITSH PRADEEILIZDINT

(2) Improvement of PRA at Ikata Unit 3
A R, W s, WA EIE, AR M
'WEET (B

1. FA3ETOS Y FOEE

FIFBEIOREMER EOT= OB M & LT, HERT L Y 320 O P-4 T EE O % E Ok & WA RF I
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Improvement activities for domestic NPPs' PRA
- Improvement of PRA toward Risk-Informed Applications -

(3) PRAETIDEEELNSRZ TE-RRE

(3) Challenges emerging from PRA model refinement
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Activites for restart of nuclear power plants over 40 years old and Aging-management for safe long-
term operation of nuclear power plants

(1) RESISHOBRBE IUVSERORMERICEIT-RYBH

(1) KEPCO's Mihama Unit 3 Activites for Restart and Long Term Operation
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Activites for restart of nuclear power plants over 40 years old and Aging-management for safe long-
term operation of nuclear power plants

(2) RELGRMEEICREIT-EFLIEEEICEIT 5 ATENA OB Y EH

(2) ATENA's Initiatives on Aging Management for Safe Long Term Operation of Nuclear Power Plants
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Present Status and Applications of Activation Cross Section Data
for Nuclear Reactor Decommissioning

(1) JENDL-5 BGHEBEE T —42 OBE

(1) Summary of JENDL-5 activation cross section data
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(2) Points to note in activation calculations using recent evaluated nuclear data libraries
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(3) Significance and necessity of nuclear data in the backend field
(in decommissioning and waste management)
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