Program 2024 Fall Meeting

Wed. Sep 11, 2024

[ Planning Lecture | Technical division and Network : Human-Machine Systems Research Division |

8 Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11,2024 4:00 AM -5:30 AM UTC 1 Room
B(Recture RoomsA 1FA102)

[1B_PL] Present and Future Application of Al Technology in the Nuclear
Industry

Chair:Makoto Takahashi(Tohoku Univ.)

[1B_PLO1]
The Present of Al Technology

What Can be done and Can't be done?

*Takashi Washio' (1. Kansai Univ.)

[1B_PLO2]
Possibilities and proposals for applying Al technology to nuclear industry

*Kazuyuki Demachi’ (1. Tokyo Univ.)

[ Planning Lecture | Board and Committee : Fukushima Support Project ]

8 Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC 1 Room
C(Recture RoomsA 1F A105)

[1C_PL] Progress on the Lifting of Restrictions in Difficult to Return
Zones

Chair:Reiko Fujita(Fukushima Support Project)

[1C_PLO1]
Past Efforts and Future Challenges in the Reconstruction of Fukushima

*Satoru Toyomoto1 (1. Cabinet Office)

[1C_PLO2]
General discussion
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Program 2024 Fall Meeting

I Planning Lecture | Technical division and Network : Reactor Physics Division I

8 Wed. Sep 11, 2024 1:00 PM - 2:30 PM ST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC i Room
D(Recture RoomsA 1F A106)

[1D_PL] Current status and issues of legacy systems

Chair:Yasuhiro Kodama(NFI)

[1D_PLO1]
Current status and issues of black-boxed legacy systems

*Kenichi Tada' (1. JAEA)

[1D_PLO2]
Knowledge transfer and skills training for legacy systems

*Satoshi Takeda' (1. Osaka Univ.)

[1D_PLO3]

Code Development Innovation in the Al Era
Evolving from Legacy Systems and Nurturing Next-Generation Talent

*Masahiro Tatsumi' (1. NEL)

[1D_PLO4]
Discussion

All Presenters

[ Planning Lecture | Technical division and Network : International Nuclear Information Network ]

8 Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:.00 AM - 5:30 AM UTC I Room
G(Recture RoomsB 1FB101)

[1G_PL] Activities of EGSMR (Expert Group on Small Modular Reactors)

Chair:Kazuaki Kito(HGNE)

[1G_PLO1]
Activities of EGSMR (Expert Group on Small Modular Reactors)

*Takeshi Takeda' (1. JAEA)

©Atomic Energy Society of Japan



Program 2024 Fall Meeting

I Planning Lecture | Technical division and Network : Computational Science and Engineering Division I

8 Wed. Sep 11, 2024 1:00 PM - 2:30 PM ST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC i Room
H(Recture RoomsB 1F B102)

[1H_PL] Pioneering the Future of Nuclear Science -Exploring Potential
of Al and Large-scale Language Model-

Chair:Masahiko Okumura(JAEA)

[1H_PLO1]
Al and Its Societal Impact

*Fujio Toriumi’ (1. UTokyo)

[1H_PLO2]
Toward Quality Management of Al Systems using Large Language Models.
*Koichi Konishi' (1. AIST)

[1H_PLO3]
Trends in Al Applications in the U.S. Nuclear Industry

*Yyta Konno' (1. JANUS)

[ Planning Lecture | Board and Committee : Standard Committie ]

88 Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11,2024 4:00 AM - 5:30 AM UTC I Room
I(Recture RoomsB 1F B103)

[11_PL] The hierarchy of risk-related standards and the use of
standards, guidelines and technical reports

Chair:Takashi Takata(UTokyo)

[11_PLO1]
Significance and concept of a hierarchy of risk-related standards.
*Yukihiro Kirimoto' (1. CRIEPI)

[11_PLO2]

Status of hierarchy of standards (Internal Event Level 1 PRA standard, Seismic PRA
standard)

*Kazunori Hashimotoi', *Yoshiyuki Takahashi' (1. CRIEPI, 2. KAJIMA)

[11_PLO3]
Extraction of Safety Improvement Measures based on Safety Improvement Assessment in
Nuclear power plant

*Daigo Hiratsuka' (1. KYUDEN)

[11_PLO4]
The application of probabilistic risk assessment in nuclear regulation
*Gen Murakami’ (1. NRA)

[11_PLO5]
Discussion

All Presenters
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Program 2024 Fall Meeting

I Planning Lecture | Technical division and Network : Division of Nuclear Fuel Cycle and Environment I

8 Wed. Sep 11, 2024 1:00 PM - 2:30 PM ST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC i Room
K(Recture RoomsB 2F B200)

[1K_PL] Current Status and Future Prospects of the Horonobe
International Project

Chair:Akira Kirishima(Tohoku Univ.)

[1K_PLO1]
Importance of the International Joint Project in Horonobe Underground Research Project
*Kazuhei Aoyagi' (1.JAEA)

[1K_PLO2]
Task A : Solute Transport Experiment with Model Testing

*Yusuke Ozaki' (1. JAEA)

[1K_PLO3]
Task B : Systematic Integration of Repositry Technology Options
*Akira Hayano' (1. JAEA)

[1K_PLO4]
Task C: Full-scale Engineering Barrier System (EBS) Dismantling Experiment
*Hirokazu Ohno' (1.JAEA)

[1K_PLO5]
Discussion

Takeshi Ebashi', Minoru Emori?, Kotaro Nakata3 (1. NUMO, 2. RWMC, 3. CRIEPI)
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Program 2024 Fall Meeting

| Planning Lecture | Board and Committee : Education Committee |

8 Wed. Sep 11, 2024 1:00 PM - 2:30 PM ST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC i Room
L(Recture RoomsB 2F B201)

[1L_PL] Issues and corresponmdance in the Global Nuclear Human
Resource Development Initiative Project

Chair:Masayoshi Uno(Univ. of Fukui)

[1L_PLO1]
Overview of the program

*Ken Kurosaki’ (1. Kyoto Univ.)

[1L_PLO2]
Development of curriculum and production of open educational resources

*Tamotsu Kozaki' (1. Hokkaido Univ.)

[1L_PLO3]
Experiments and Practice Using Large Facilities

*Genichiro Wakabayashi1 (1. Kindai Univ.)

[1L_PLO4]
Current Issues and Correspondence

*Ken Kurosaki' (1. Kyoto Univ.)

[1L_PLO5]
Nuclear Open Campus

*Toru Obara’ (1. Tokyo Tech)

[1L_PLO6]
Discussion

©Atomic Energy Society of Japan



Program 2024 Fall Meeting

I Planning Lecture | Over view Report : Research Committee on Space Nuclear Technologies ]

8 Wed. Sep 11, 2024 1:00 PM - 2:30 PM ST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC T Room
M(Recture RoomsB 2F B202)

[1M_PL] Nuclear x Space: possibilities and prospects for space nuclear
technology

Chair:Jun Nishiyama(TCU)

[1M_PLO1]
Establishment of Research Committee on Space Nuclear Technologies
*Naoyuki Takaki' (1. TCU)

[1M_PLO2]
Past and future prospects for the use of nuclear energy in space
*Osamu Kawasaki' (1. JAXA)

[TM_PLO3]

Panel discussion "Prospects for domestic space exploration and nuclear energy"
All Research Committee Members

[1M_PLO4]
Free discussion
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Program 2024 Fall Meeting

Planning Lecture | Over view Report : Research Committee on Fuel Cycle Analysis Technique for Future
Nuclear Scenarios

8 Wed. Sep 11, 2024 1:00 PM - 2:30 PM ST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC i Room
N(Recture RoomsB 2F B203)

[1N_PL] Current Status and Next Development of Fuel Cycle Analysis
Technique for the Future Scenarios

Chair:Takashi Shimada(MFBR)

[1N_PLO1]
Significance of Fuel Cycle Analysis and Purpose of Establishment of the Committee

*Kenji Takaeshita’ (1. Tokyo Tech)

[1N_PLO2]
Domestic and International Activities of Fuel Cycle Analysis

*Tomohiro Okamura’ (1. Tokyo Tech)

[1N_PLO3]
Current status and Issues of Fuel Cycle Analysis Technique

*Kenji Nishihara' (1.JAEA)

[1N_PLO4]
Considerations for Benchmark of Future Nuclear Reactor Technologies

*Naoto Aizawa' (1. Tohoku Univ.)

[1N_PLO5]
Considerations for Benchmark of Future Nuclear Fuel Cycle Technologies

*Masahiko Nakase' (1. Tokyo Tech)

[1N_PLO6]
Panel Discussion on the Update of Fuel Cycle Analysis

Members in Research Committee
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Program 2024 Fall Meeting

Planning Lecture | Joint Session : Nuclear Non-Proliferation, Safeguards, Nuclear Security Network, Student
Network

8 Wed. Sep 11, 2024 1:00 PM - 2:30 PM ST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC i Room
O(Recture RoomsB 2F B204)

[10_PL] Discussion on the 3S for Peaceful Use of Nuclear Energy for
Future Generations

Chair:Yoshiki Yamashita(Nagoya Univ.)

[10_PLO1]
Concept of nuclear safety (Safety) and its implementation

*Akio Yamamoto' (1. Nagoya Univ.)

[10_PLO2]
Concept of nuclear non-proliferation (safeguards) and its implementation

*Masato Hori' (1. JAEA)

[10_PLO3]
Concept of nuclear security and its implementation

*Hiroshi Sagara1 (1. Tokyo Tech)

[10_PLO4]
Open discussion

*Haruki Tsukada’ (1. APU)

©Atomic Energy Society of Japan



Session 2024 Fall Meeting

[ Planning Lecture | Technical division and Network : Human-Machine Systems Research Division ]

& Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC I Room
B(Recture RoomsA 1FA102)

[1B_PL] Present and Future Application of Al Technology in the Nuclear
Industry

Chair:Makoto Takahashi(Tohoku Univ.)

[1B_PLO1]

The Present of Al Technology
What Can be done and Can't be done?

*Takashi Washio'! (1. Kansai Univ.)

[1B_PLO2]
Possibilities and proposals for applying Al technology to nuclear industry
*Kazuyuki Demachi’ (1. Tokyo Univ.)

©Atomic Energy Society of Japan
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Present and Future Application of Al Technology in the Nuclear Industry
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(1) The Present of Al Technology: What Can be done and Can't be done?
BR R
' REPE R

1. /RRIILEEOEW

ANV DIFAINTEBNT AL OF[REME L RFUCOWTERE L, i 108k 5 AL SSHOBUR & 4
BOBLZIZEL T, #ERzED TN ETEE LA REE LW,

2. AIOEXRRELME

REDIZUDIC, ZHETOANTHEENED BEIZOWTHERT S, %0 BEITHKIC X 2 D EH T
HDHZEFHLNTH LN, EHEBETARIZIADL S RmEE. A& WEIT 2 a8e, K& OE ML %
ITOMBERELENTH DL Z L ZHMT 5, S DI AN LTHREMFIEDO K E DR, AR L, 5%
SN TEHGHCRE, HAMD TEIGch-2 2 L 2#AT 5,

ZOLET, FTANIMBTEX 200, ZNHEUTIZ L TERTL20NMIONVTHm LD, &2 T, AL R
FBLRTRB AR AN & A 7 1k, BEOERER - BB, SMVIERRHE - 7 A2 ) 7 Gy - Bl FRGERTAERCD 4 1T
oI, KX A7 ORARFEILT R CTT — X252 505 EHI M ORI - FR TH 5 Z & 2T 5.,
FLUT, JELERE - HIBIc kD oS 45D Z 27 OEBFIHIZHOWT, MEEZHIAT 5,

WIZ EREFEEOR M Z B E 2 0o, Al BNEE R T — % FHIMOWNIFEME CH v | IMEMEIEASE
ThodZlximl., REERIMFMFIZM O TR FEL U TAN—=AMER EOFERIHGROE AN &~ 1 X
EFRHEBHANWSNTWD Z EZ2HHT 5, o, MBEMAEREZIT O Wb 2 AR AR, EHEZR S iR
HEBE N AR D,

SHIT, AN TE 20O, ALIZZRD TUIWT 2000, Al BAREWIZET HMERED hL—
RAZICOWTHEREIT ). TORT, ALIZEICERTZ4 5D X 27 PINITE RN &, T—ZHFINR
T B AMELERAE RIX R EMETH 0 RE R EEEE RO TUIWT RN &L AL S 72 DT ROREE & 2 O
BB O 0 B IOMICIE N L — RE708H D52 & Al OFFICEREZROIVUX L D MBI E LK
K727 — 2 OFMBANRA#ECTH D Z &AM T 5,

3. AIDERATREEERA

BREIZUL EO@mEERE 2, ALIZABO ED L5 2 Mee M 28 LG5 00, W2 ED X 5 RMfED
MEITEZ DN IR OEEHmT D, - ZHUCBEME LT, BEHEO BEER LIS & 2 F Tl
Zo, EOLIFxDEFE EZETEIMBWATEIZINDICONWTEBET L, SLIRT IR ERE
IRAEEMEAZ TR EINH I TIE, EDLX I RAAICHNTNDDD, WRNODIOWNTHEEmETT 9,

*Takashi Washio!

'Kansai Univ.
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Present and Future Application of Al Technology in the Nuclear Industry
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(2) Possibilities and proposals for applying Al technology to nuclear industry
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*Kazuyuki Demachi'

The Univ. of Tokyo
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Session 2024 Fall Meeting

[ Planning Lecture | Board and Committee : Fukushima Support Project ]

& Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC I Room
C(Recture RoomsA 1F A105)

[1C_PL] Progress on the Lifting of Restrictions in Difficult to Return
Zones

Chair:Reiko Fujita(Fukushima Support Project)

[1C_PLO1]
Past Efforts and Future Challenges in the Reconstruction of Fukushima

*Satoru Toyomoto1 (1. Cabinet Office)

[1C_PLO2]
General discussion

©Atomic Energy Society of Japan
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(1) Fukushima reconstruction efforts to date and future challenges.
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*Satoru Toyomoto'

! Local Nuclear Emergency Response Headquarter, Cabinet Office
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2024 Fall Meeting

[ Planning Lecture | Board and Committee : Fukushima Support Project ]

& Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC I Room
C(Recture RoomsA 1F A105)

[1C_PL] Progress on the Lifting of Restrictions in Difficult to Return
Zones

Chair:Reiko Fujita(Fukushima Support Project)

[1C_PLO2] General discussion

Seven years have passed since the evacuation orders outside the Difficult-to-Return Zones
were lifted, and the environment for residents to return is gradually being established,
particularly in the specified reconstruction and revitalization bases. However, it will still
take considerable time before the full lifting of restrictions in the difficult-to-return zones.
Nevertheless, by advancing the decontamination in areas outside the specified
reconstruction and revitalization bases, the number of areas where residents can return is
increasing. It is considered important for the members of the Atomic Energy Society of
Japan to accurately recognize the current status of these efforts, as this will help guide a
positive response as an academic organization. In this session, we have invited officials
from the Nuclear Disaster Headquarters of the Cabinet Office to provide an overview of
the past developments, current status, and future policies at the national level, as well as
to share related information.

©Atomic Energy Society of Japan
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Session 2024 Fall Meeting

[ Planning Lecture | Technical division and Network : Reactor Physics Division ]

& Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC I Room
D(Recture RoomsA 1F A106)

[1D_PL] Current status and issues of legacy systems

Chair:Yasuhiro Kodama(NFI)

[1D_PLO1]
Current status and issues of black-boxed legacy systems

*Kenichi Tada' (1. JAEA)

[1D_PLO2]
Knowledge transfer and skills training for legacy systems

*Satoshi Takeda' (1. Osaka Univ.)

[1D_PLO3]

Code Development Innovation in the Al Era
Evolving from Legacy Systems and Nurturing Next-Generation Talent

*Masahiro Tatsumi! (1. NEL)

[1D_PLO4]
Discussion
All Presenters

©Atomic Energy Society of Japan



1D_PLO1
204 MDOKR=E

FYEfEtEy 3y

LAHL—L AT LOBRIK ERE

Current status and issues of legacy systems
LHO—SRTFLDTZv IRy 7 RIEDOBRK ERE

Current status and issues of black-boxed legacy systems
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EC) DA —InbiER SN 5, £7-, EGSMR OEHIZIE, 2MEO SMR D722 EVERFFED = — X % 5Hfi 4
Dl BIENSRESNIZHERO X v v TRR ORI LT 5 72D OHESEEE 2 CSNI IZHF LT
BoRTDHZENEEND, T, BINED SMR OEACHIZEIHENC BT B R BEHRONELZ THAE L
T, 2022~2023 F-OEENTFED . LLFOIHWIZHI L7 EGSMR O 7 77— E~OREIE DR RD BTz,

(1) 1EHOT 7 — RO : SMR DEAZZHET L7200 SMR OLZEVEAR 5 B OERE R ET D,

(2) 2[EHDOT > — F DIV : CSNI ~OHEFHIEZ L B2 — L, WET D,

(3) 3EIBDOT 47— NI - SMR OREMEICET 2 ZEREEBSCENEZIIZEM ey =7 b, BEFEO
WG T 2 HEEE T 7 & (PIRT) IR DERAIET 5,

EHNARICEIT S EGSMR OB A &MY L, HY. GE =a—27 U7 - =7 —H, —2EHE T, AAR
T IR B T O R YA 7 VR R 2 — R ONERR T AP Y — o iob L T
r— M ~DREIZEZER LT,

3. TOP-21 THESNf= SMR DR LHEIZHRS 4 DO EE & CSNI ~ADHERETEE)
EGSMR T, £kx 7 HM PR 7-9F Y1 X &4 272 SMR Z K% HE SMR & #3574 SMR (iR A A A<
EHIFS) 1IZKBI LT 5, EGSMR 2IIEA~DOT v 47— FRE T SMR ~OB LR E -T2, it
FEGL % FEIZ TOP-21 THEE & 4172 SMR OZ2MEITIR D 4 DOBILER & CSNI ~OHESERE) 2 LU FIZR T,
(1) HHOFAFD : SMR IZREF 2 HmlEEN L, I OBHNEEIZ B2 (CNRA) I X D kML X523, CSNI
1% SMR O # E DT KT 5 H SR %417 9 o

(2) BEBA 72222 R - () EZ RHEREN LB OB L~ L R SN 2 %A OWREEOEM . (i) §8r
IR O 72 0 DRESRFRIN L AR, (ii)SMR ORREFZ 2k, (V) NP GERRIRIEZ BTe) . (v)B AR
FHEi ik (EPZ) & SMR OGS EM:, (viyEEIE/EEE Y 2 — VO CLEMEIZE 2 D52, (vil)
PREPEETRF 35 DB Y =— b J OV /7R SMR figing, (viid)B#E 4% 7 n & 2FH OkFEibE L 7
n A ZETZATREICKH LT, B4 5 CSNI OIEERSEIC LV RE - 34 5,

3) EBRFEMDIZODF ¥ =1 FEBRIL, SMR OZEMEFEIET S 9 X TARARTHY . Hik DX v v
T DOREESCEEAT D FBR T — & OIEHAEITKRE LT CSNL TR AT 9,

(4) FHE o— FOMGEE ZUMEMER (V&V) DR F~—7 @ K2 T VY —id, SMR OR4EFT
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HIZBWTCEETHY, CSNI OHFE a— FoOFE~ h Y v 7 2 (CCVM : CSNI Code Validation Matrix)
DL Ea— - EHEOTEEZE U CHEEIT I,

4. EGSMR D7 45— MZHT 2 BEDELEE
4-1. T FUDLAHEEF (SFR) ORAEICHRELGERFERROEGX Yy v T

SFR OEFULICHE R FAT L BLURO T2 X v » 71Tl ORFMER L2, EREEE 2K T 57200
FRAL W55 B AL T B A% D BEPERAIN DB YE & B 7 — % OB, (i) Fifk % & O 1= it & A 4 5 ik k)
DT —F O, (iR T FERO 287 Mez i s 2R ERT N Y o7 A0 BGREREMHHT O BA%E .,
() EYER D72 D O ERISE OEMBAR., FNEEND,
4-2.SMR LB ET 2 RFIAKR L DHEEEKICBET 2R LORE

A AR 1 2B s p 13, K RS % OB fR D HTTR (il T4sBRAFZE)R) Rl & U,
ARDEERNS DBEEITINR DT, KFROEHIER ~DO— K EEFEIES (BET ARLE) O % v6E
T2 EiR A ANF DL G EWNT T DR TH H[3], F7o. KEREMR 2 @I AMRLE L ZO T TOH
TR ZEE SV TG - BYEROEHT 5 9 X THEE T REFELZW LT D & L bio, KRFERIER O
BN T MRS G 2 583, MBS & LR SEEIE D T CRME % 3E T H 5 4],
4-3. SMR BE~ADOEBRT—2 OEFHFIA

SMR DZ4FH % £ 3% 5 %2 T, IRFRRMEOFERT — X 12 L D5t o — RO TRIMRED 2 4 iR
RAIRTh D, £, KA SMR & FH7 SMR (2 BEE$ 2 28I 72 4 R 5% 4 fiiit L 7= Buk ) EBciE i o
L2 FEBREZE LT, B5T2BKNBEROMHABVLETH S, & 51T, EGSMR BETHiA L T\ 5 Euk )
FRRAEEIL, BRI L DR — VR RRY | A=) VI FELRRDLZENEZLND, T DEUK
NEBREBEZFIH LZERT =205 5, AT =2 _X—2 ClifMada L, £ kikd s LT, %H
THBREDOAT—F VT 41T D HEMICOWTHREET 2 Z EDNEFE LU,

5. TOP-21 ORTIZE T < EGSMR DEHFOREL

TOP-21 DFAT 2 FEIT, 2024 =4 H~2026 44 HIZEB1F 5 EGSMR OEHALLTFO X 9 I RE &z,

(1) /K&GHEAE SMR & #3378 SMR (ZB3#4 % CSNI OFF# 2 X1 5,

() Z< OFFFHI bR e EOFREICE S E Y T, SMR OZEMEIZET 2 A5 O X v » 7w L THEIE
Mzftid s L L bic, ZOFX v v FITHLT 5720 CSNI ~OHEEFIH A 255,

(3) CSNI DSR2 (WGAMA, WGHOF, WGFS %§) & 150 L, 7o 723 & Tl L CxPAld % 726D > CSNI
ORETEE 2 MRS D, £7-. CNRA OEEEE (WGONT %) & O - W h oG24 5, S 512,
SMR D%k at A XIET DD ERER T 7T AL KOO LR EREB L HET D,

6. &

EGSMR @ TOP-21 THE &472 SMR OZEMEICERD 4 DOBLEB S CSNI ~DOHERETRE) 2R L 72,
F£72. EGSMR O7 7 — MIxtT 5 HARD 2B & LT, SFR OFEHICHLEREAM & BUR D72 % v
> 7', SMR & B 2 BV ek & O AR BT 522 EORER O SMR &t ~DFERT — % DHX)
FIRZREN Uiz, %2, TOP-21 ORIT A E 2 CHRIE S 72 EGSMR O Z @t L7z,

S5 X

[1] NEA, CSNI Technical Opinion Paper No. 21, NEA No. 7660, 2023, 79p.

[2] Takeda, T., Shibata, T., JAEA-Review 2024-040 (in press).

[3] Shibata, T., et al., Nuclear Engineering and Design, 398, 2022, Article ID 111964, 4p.
[4] A f& fth, JAEA-Review 2022-016, 2022, 193p.
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1Japan Atomic Energy Agency
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Pioneering the Future of Nuclear Science: Exploring Potential of Al and Large-scale Language
Model

(1) AITHRERMTE ZTDHER

(1) AI and Its Societal Impact
RN R
PR

1. &

2010 HERDEE 3 IRANTHBE T — L &2 8T, 2022 ENDIAE o T4 Al 7 — DITHEITRERA T |
ZHZ TS, AIRATHEICSE RSN =2 —ARR0EIER< (K1), BxHiLWEingRESh Ty
5.

— S CEDEREDL ENORRMBEHET D 2 & 3md TEHE L.

AGEE TIE, BUEORBHESFET T VEER Al 2 & Te N THRERINT & Z O BIC O W TR 5.
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1 =2—X%A MZBITH ALATHEREE =2 —ZXDHFE (CeekNews L V)

*Fujio Toriumi'

The University of Tokyo
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Pioneering the Future of Nuclear Science:
Exploring Potential of Al and Large-scale Language Model

2) ERAIORBI R AV MZAEITT

(2) Towards Quality Management of Generative Al
N A, s R BRRE e, KA |
ENLHFTE B BRI N PESE BT R AT ZE AT

1. [XLHIZ

AL BB 2T T D, 2010 FRICIIE Yy VT —2 T 4 — 7 T —= U IR RERIER 24D, #iE
TA L TORERMC, EREGRZW L, FEBY O at 20KEEC BB E~OWIRNE E o7,
2020 FARICAD EERL AL AR L, WAL HRSELHAHECHLRRICHAT LN TED LI
Role, ZORER, BEFEHRLA S v 7 ¥ 2 GTIRFHHOREB I Al 2T 5 2 & ~OHFEREmE > T
Do

Al BIRIEWEBICHE DN D L9102 &, Al OEMER NOML AR EICERREELZFHOLE BN
BHo TOLIRGAITMHEDLND ALIZIEEWENRDO D, Al LETIOY 7 by =7 (LLF ey 7 b
T LIRS I LTI, Y7 MY =T LENLOMEANEBRINTBY ., S EEERT 0D
FEGRDBMESL I TWD, LorL, AL FRCHAE O EFOBEM T EIZHE S ALIE, kY 7 by =7 L1
ORI O, 22T, ALWME YRV A MEITOIIL, kY 7 Mo =T LIZRR 57 T —F BNNE
2725, IHIT, AR AL X, ZALARTOMM T EICIES < AL 16k Al ERES) &b Bl 2 Rtk 2 FF
H, MERAIMITOME~ XA NFENRZOE E T TE 20,

kY7 v =T fER AL KAl ZREY R A ROMRE L TWORE, ZhD 3FEEO Y 7 by
= TITIEEN TR 2 Rt L IEDFET D0 AR TIXZOREDOENE ZEZNOAELDME~Y XTI A
F FEOMBEA ISR L%, RO Y 7 R =7 LHER AL IZOWTITEEDOMRIE 258 L, ERL Al
DWW CHEBERRET T O R OIS 2k~ %
2. WEYT bz T, BEE AL ERL AL DEL
2-1. BEERVI LT

WY 7 b 27 TE, ZORTOMREEZ NHORGENED S5, B EI S D WIXEMRICEE SV CHEEE
HARZ IR E D, TAUTIESWTRFE L REZITV, BRehBE Y ITEET2 K 51235,
2-2. $E3E Al

ek AT 1T, HRFEE 2T, FFEDX A7 | Bl IXEGREC T 21T 9, 2 OF#IE, BERELERZ A
MBED DO TIERL, TN RICH D, BlxiE, BEERFICFEs T Akt L TZED
W@z R ET D, MEEEHRY A 71X, AMTHRIEHWFAETHEEICITZ D, L, EDX o Mk
THIUTH LT 50, ZHEREMRE LTEDDLZEITH LS, FEAERARETHD, 2ERL, —O
WL Wo THOEREERERMEN N T, TOETIZETUTED, 2O TRV L OIS T ELARWVEMt%
B RIICRIR T 20BN LN S TH D, B E 2 HWL0ER ALOFLEIE, 20X 57, AR FEi
B CERWZ A7 ZRITT HHIEE Z2HOT — 20D AEIMICER ' T2 2 Lith b,

2-3. &RE Al

R ALIE, THF A MROEBEERT LN ERD, 16Kk AL L ITRRLH LWATREN A AT 2 —J7, #il

1S LR R, BB FEEICHWAHERS =2 — T 32y N~V D ED/NT A —X DfEIZFR
N5, ZOHEXFII=a2—TI NV %y NU—IEL ZORT X=X EE5bYE YO KRR
T, FEIFALIET IV, HAWTHIZETLES D,
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REE L L LTWS, ARAINED L H 2T XA MREBE AR T D 0%, FIARKCEZ DAL -
TRELED D, ANKE T, BHRRRED BRSIERIR, IR CES L 72 ik o i g sz, AR
BB OEIEDOIERR, 72 EOFR A e X A7 #FRATTHZ LN TE D,

AR AL O NIEEWEBL) 28D, 7 F A MRHEGR R EDOE T, MO TERRNELZRBTLHZ LN TE
Do TORER, MR AR oA E R TN D, flxIE, FEAT ¥ty MZEERTH
arTryVEZOEEHNCHATLIZ LN THITFEEHEST T4 NV — %2R ETHAREND D,
FHOFERFAT 25672 8, RO I L > I REYRANEZE T 58008 H 5,

Fo. L OMEITE ST, AR ALNIMAERBR L2 T VAR L CHRET 20O08HENTH D, i
PEREDAERL AL T VITEBEOEN LIRHZNT THE SN TEY | ZORBEITHI 2 LN TEHEEOEKIT
R THL I DT TH D,

3. WEVIROTT. WEAL ERRAIORELRE
3. BEEVI LY TORE

WERY 7 MU T OME LI, ETOEEDR, BREFENEDHARRCAE T ETHY, AT HINED
DT ARNTHILICLVFHMETE %, ZOFRITIE, ZFFIZELY, bLE, ELLEHTHZ &IX
ARETHD. EWVIRMHENRDH D, ZORMRIC KAUT, REHEIX 1Ry 7 F Yy =7 OHEPHA Y TV A%
ZICESS EVRAET NG, RV 7 MU =7 OB EHTE, IHICEOEFERHI-T LY
T U =T ORI R AR LS EDD I ENTE D, 72, ZORMHEND, REDEO A
WOIZ, Y7 b= T BEETIUE, BE LB ST Y AL E IR TE B,

3-2. EAIDRE LRE

PERALIZIE, HERY 7 R =T OME~AX P ALY FRZOFEHEHATER Y, 6k ALICIE, AR
TED T HEREMAR 23 72 < | 7oA EIC X 0 G ST HSRE D ALER 2 N I3AEIR T & 2\ 0D T, 18k Al OB E
DHRRC =T 20 EINET AT LI ENE LY, LIER-T, RV 7 N7 DX I, BfEN
R —HTHEANE LTREEZFIT 2 Z LB TE R, ZHUBER Al DFVE~ RV A MBI 58
Thole, ENHIERFIE NEEEMR SRR (LT TEERAE L FES) (X, 2 ORRBEOMIIT 2018 7
5 EG, 2020 F I FEWE~ R A L A KT A (1] (BAF THA RT7A4 2] LS DU E A
AL T, R AT AT E~ R YA P FREEZRR LT,

A RTA DBRET 2 FIETIE, 76K AL ORI TITe <. TR Al BNER T RS AE L EOHEL
~NVIZETEET D, MR AT ORI T T U ARLE VR AET NG, (6K Al M2 5 & WE N
EVEZR DD, T EWIEREM R DM N EMR DO, R EE R, SHICFOMETEOREL L
EEDD, TNHDREETA KT A Tl HNRE] P&, SEEAERZL., MEOEIITONT,
FNEIUT 3I~T BEEO BEE L~V AR E LT D,

—Ji. 2O LTCEDTEBEZENRT 2 FEE LT, 12k Al OHRESREETIZZR, ERAIDT A 7H A
7 AZELIL, SNV ICEHEET D WS ONOFHIZE R T 5, BRI, MEEK, T2tk v b,
ETN, TRTTA FLTERATHD, ZDOFEICED L FEL TN - SGEOXIREE XD, ZOFF
MEHA RTA T TNERLE ] EMFFD, At 14 HONEEZ EFRL T D,

OO TEEDDE, A RTA UHPRBT D TIETIE, 16K AL O @ S BLERINRE & 20 BE
LoL % B NEE ORHE - SEA1T O 2 & TEDORIEAERT D,

33. £ Al D RHE L FRE

R ALIZIE, HA RIA UBRET IR Al OB~ AP A FRZEDOEFEEMATE RV, £, Ak
ALIZIEE G & UCTAER ALET ADBBEIZR D03, AR AL ET WEZ% < ORFEIC & > Tl o BRI Bl R W) %
FIAT2H0THY ., ZOBRRBICBITDME~R Y AL MIBEETE R, 72, A AL 7 VIR HEEC

2HARTA TR, WERALZHAT 23 AT LABRORE L, ZOV AT LOMRBEROMEZXHI L, A/H %
IR ), & 2 TOMBE ) SRS, MERERICEBMERY 7 by =7 THRESN L b O & TITHk AT THEH
ENDHLONRHY | BREEZFIC HEWMAEER) WS, AT LAOMBEORM STV A7 b b B 2R ki E 2 5 H
L. ZI oA EEENRFONSHME LS5 2 &3, kY 7 bv =T OfkGHE LTEMTE %,
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B2 BANZE > TS EIERABROFA LT VA THEZ DT, Ak Al TT VDM 2 5 X ZINBRE 1T
FIREEE THEE L7e\, DFE Y | AR AL E T /L OBAFEIRC \%EVZVX/%®H%%&%5_t#T%
R, BT, ERALET VOB FFOBNRERBINL, R ALITIE RN o722 ) A7 ZHE AT
50:mg@)xamwﬁﬂi\%é%@ié&Avaﬁw§¢®%%®¢Tﬁ5%%%%D\ik%é%ﬁ
WEBARIE DA AL 20 5 =2 R —HF —DOFLTHAT 20 EN B H, M2 B Lok AL £ 7 L% )
MU TAR AL ZBHRE T 2 RETEERELZAZ RN ENZNDTH D,

BFE, FERHHIAER ALBITOH LWEE~ R AL FREEZRET THDL, TORFIHZ-> Tk, LIF
DI AEBENTND,

(1) ARAIET LTRSS, ERAIETVEFAT LV AT LEZRE~YR VAL FOXMRET D,

Q) ARk Al ETVE L TUIMMAERBERBE L 02 V., TOME~ XY A Y MOTE#RBESG xRz
L EIBET D,

(3) MAEAPHFE LA Al BTV EZRET DB, AR AL ET ML T, EOX S REREMHALT
WO ITLDOET N EREREINEH LT S,

@ ERAIETNLVEFHT D AT LAOMWE ZFEIT 572005 « tiERtRE LT, ERAIET LD
JAICEE T DR Y 7 U =T ICEHT D,

ERe (@) THRARZZARAIETAVELOWERY 7 v =T7 ELTE, UTOLI2bOnEz 55,

 ERRAIETANREE T REMEAIRET AT e T MER VAT A
VAT LAORBIZEE OLEIEREMIET D RAG T —F _X— X
- R R LR T a7 4 v F

ZIZT, ey hEiE ARALETMIANE LTHEZDTXRA MDD ETHD, FEARMIZITAER AL E
TINATORETZWENEEZ IR ET D LEE 520, N FHIZL > T, AR AL ETANRBET REZEHER,. &
R AL ET MIATORIZWEEDOHI & LT, ANEZIUTIGE CTRIELWWHAOM, 7o Ex REREEDH T
LR H 5, 7. RAG L Retrieval- Augmented Generation D Z & T, AR AIET NVOEEICHW =T —% &
Y MIEENRUVERZMLEL THLEICHAWDL FETH D, ZOFETIE, Ak AL 5 ANICESN
TT—HR=ARA VF—F v b %*ﬁ%‘é L. ZOfREBEFHRE LTI 7 MUHBIAA THER AL ET
Vichkz %,

R ALETVERDONERY 7 b =T 1E, B AL ET VL L CRMER VAT LA EBT 5 E TR
AR ChHD, HR Al ETVERHT 2V AT LOMEEZERT HI121E, ZhbOERENED L 5 ITHEEE
EDEINTV AT LOWMBIZEHOLLNEHLNT L, ZOHRICESNTMEZRIET D5 2 ENHETH D,
4. BhYIz

AFETIE, ALOME~ R VAL MCBTHREECOWT, fEkY 7 by =7, TR AL AR AID3 5%
S U CRga Lz, 563k ATl OBWE~ 3 2 A 2 MTOWT, FERIFSEIEE E~ R VA A RTA4 >
TIRE LI FIEOMBE 2 Lz, S DICBUERGTOAER Al OFE~ 3P A FFEICE LT, BEtrEt
R LTz, ERALRITTA RT A OIRZ, 2024 412 A £ TIZART 2 FETH 5,

B3
[1] ESZAFZERRIEIE NPEEBIFE G IIZEAT. P E B~ RV A MIA RT A4 F 42023 F 12 A.
*Koichi Konishi', Shin Nakajima!, Yoshiki Seo!, Yutaka Oiwa!

National Institute of Advanced Industrial Science and Technology
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Pioneering the Future of Nuclear Science: Exploring Potential of Al and Large-scale Language
Model

(3) RKEDRFHAEXRIZEITS AL FZRADEIR

(3) Trends in Al Applications in the U.S. Nuclear Industry
AWK
ITHATZX « =— « =X

1. RKEIZE T 5RERFHAREFRORR

KENZIBNT 2024 4F 4 A 30 A RER CIEE T OJRFF OEHBBFEEIIN 2 FThY . kbihWwWr 7k
1% Nine Mile Point-1 ¢ 1969 4F 12 A2, b H LW 77 > M Vogtle-4 T 2024 4F 4 I Z NIV ¥idElR 4
Bith L7=, 770 hOFRITITERREENMLE L 25720, BUETIE, < OFEEBERIF O RS
HRIZ AT 7ot 2 D T b, [1][2]

KER T FARZE RS (NRC) X, BAB RIS L CY ) 40 R OISR 215 L TR0, R3]
NAHANEEER AT OEH (LR) ZHiET 52 L 2RO TV 5D, 2024 4F 6 AN T, KETEETOTZ > k
42 94 JLrh 86 JE TR &2 60 ER &35 1M HD LR 28, 72, 6 5T 80 4FiEfinz HiAAT 2 B H® LR
DO BTV S, [3][415]

2. KEDRFHREMT AI RO 5N EEH

W10 T, ATHEEE (AD Xk L, 9 EFlsish, ZE CURICEMEZR R Z gk <
EDEIIT o TET, ALIL, BUE, Wik, @l ZHE. EREOKL OB CEANED LN TS, FH
BRI, AN Al ZIET 5 2 & T BHERFIEZ it LRI ONRT 4 —< o ARE ML M) &
L2 e, EEAAMELEEEEZRD DL Z L. BEFOT m v A LR LREARMT 20I2EL>Z &
R EDNHREI AL, BRA RAREEE D TNDH EEX LN TS, (6]

JRF- 38 EIL, IREHR T AZPH LR OKRBE = 2L X —JRTHY . 4B BEKTH= R L X —FF
i 2 I OICEBERAEMNTIZH D, L LB, MR RART AL DR LWTTSHFIZI 6 SN TE
V. JRFIIFEEFTOEE 3 A MRIROK 60~70%% 5T\ & I 5H1EES - fR5F (0&M) 2 H O K
WSRO LTS, [7]8]9]

JR T NDFEITCIE, SFESAEIMEENAFICEIVITORTEY . 0&M B GO —K & 7o > TN, — T,
SR R EINIT BEHMIC DI 5 iR T — 2 REEINTND 2 & ALZTEH L7 7 v 20534k,
HEMESE 28 U7z O&M B OUGEDO MR XV, [10][11]

ZDOX IR REND, EOKE DR T HEER TILER T 4 —~ 2 2D L LER U 2 7 ORI E
F7= AL R OBIZE. BIR L OFIHICRIT 2RO R E E - TV 5,

3. AL OSEAIZEIY % NRC D EIRA
3.1 NRC O ATHBEEEEHE [12]

NRC (I, Al ~OELNEROW T TRABICEE > TWAH I L2 L TR Y, A% BELUNICEEFEE 21T
FHOBAIGE . EITFRF OISR D TR ATHFEE D, NRC OFGRE L ITHERZLE LT 5 AL
hiEgHAT 5L TRLTND,

ZOZENGNRCIE, FEFHEERCLD AlOIEMNZHFEET D720 0HERE T2 5~ TAL RIS FHE

(2023 - ~2027 FHE) | (NUREG-2261, 2023 425 AfF) #%KE L7, NRC X, Al & ARD X 9 2255,
A, BHE, FE, ala=F—vay, EREWENRITE KT 2 LT AP ER L —EHOH
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BILTR LT, BIEEIMRAREICEEL 52 2 TRl #ERFHOERR, IEEIT O T & B ATRE R~ —
ADVAT LNTHDHE LTV,
NRC 1Z ALIZBET 5158 & FHE 4 L 0 B3~ < 2021 4FEED 6 LN OIS 2 BRAA L 72,
a. WEBTHA @ ATEMZIEHT 2 ATREMER S HBEFO NRC D7 v =7 hOHENH L,
b. HHINEE : BRAZE LT, P AEERICK L, AL EIROZANC EOREEREfHN R TND ), EDX
978 ALY — VORI & RET L T 2 205123 2 B OB MR it 2 . [13]
c. AU —2 v a7 INRC, R HEER, T L CHET LI AT AL E—N—IZE L, Al T —
B A T R BT D BT OISR I DWW TSRS LT oV — 27 S a v S & B,
d. WEEER  TRFIREFTICKIT D AL EHEMTEEE2 W e R R Y — L & it o 2Rk
(NUREG/CR-7294) % %47, [14]
e. TAYMEEEHRAWEUCAIRIKHEO KT 7 MNREAER L, ARa A2 FEEE,
IINDOEY A AR U CORE SV AL BRBS G (2023 4R ~2027 A2E) X, NRC DR HIPEEICBT
% Al DRIRIRFE &L ZARITHIS TR, BRSEAI, TE., 74— 77 —=0 7%, MEICEE -
M EN TR ol- xR AlOT LY X ARSHBNCE SN Y TS D E o> TN 5,
ARERHE G ORI 72 2 a U, HIRERNICENZ & 5 2 & 72 <, NRC OBLflXxIG & 72 5158 T Al %
BEDOMEIZHEAH KL LT LThHD, 2oy a rOEBIZMIT T, NRCIZLL FIZRT 520
B H AR & 5% E L7,
HAEE 1 : AL OFHIZ-DOWT NRC 2586l OB E A MEITITA D L O IR 2,
HAE2 : Al OFIHICEIRT 2 s 2 AT 5 7o OMMRIRH 2 23 5,
B3 : ALIZBE T B8~ hF— v 7RGl - JERKT 5,
HIE 4 AlOGBICKHE LT A AR T 5,
HEES : NRC &KL LT Al ZTEHT 2 AT~ 2o HFE & IUE - 37 5,

32NRC 2812 ATHEEDEROHEHE[15]

2023 4£ 10 ] ® NRC ZE R OHR[16]%25% 17 T, NRC 2% v 7%, NRC HEH O¥EKZ2 b3 572012 Al
ZEDOELHITIEMTE 205 L, NRC ZERICHA L7z (SECY-24-0035, 2024 -4 H 25 Af)),

Z OMFHE, NRC OJRFHIFHHIIZER (RES) MOTAEFEHRER (OCI0) M6k 5 3HFEF—24 (NRC Al
Team) NFEfE L7z, ZDOF —AiF, NRC D7 0 ALTREXIZ Al #EAT L7200 HFEHZHREL, 2
R4 % Z &% NRC OFAEFHICER Lz, Z LT, NRC O 23 OEFANE 61 tEDOTEAERI R AT OiF I FH A3
zg3hi-,

F—AlE, T—F I AT A AR Al OFMAFE WL TIREINT 61 thOFEFIZ A L, 36 1138
TED Al ORES) OHFFAN TEBLAIRE TH D LHWT L1z, T DD 36 thDOWN 16 1%, S0k Fek, E. ¥
= T RV OEREREOEREEE Al ZHVWTHELL, V—7 7u—7 Az dETHZ LT,
NRC 2% v 7 DHEEBEDOEL 2T DHLDOTH-T-, KD 20 fHid, BHRICHT AR AL D
LEa—0OHENE, MEREZELNDIMEEDOAT Y a—1) 7B RO RIS (ML) HE%K
SEAEEAZIERT A LD Tholz,

A, NRCIZ, Bi7-lZBEASN DL (A governance board) &, IT v— K~ > 7 OBE% « itk - 74
{t. (DME) 7'mt®RIZXV | THEOETERN e AL OIE G OANE 2 346 L, % O A OESENENT 2 k4
LRIAZRTHD, B, BESNT 61 hOWNEY O 25 1%, T—X D07 ut 20 HEMLICET 5 b
DTAIZFHET L HERTEDLHDTHoT,

NRC 7%, Al Z#fEEER THRMITERAT 27201213, T—FEEL 0T — 2 EHO T 0 7T L, Al TN
TR AlOBREELZDITA 7T, Al \MORERR E, 27 2k L 72 2 BRZ R+ 20 E
N D, THEOFRBITARINCE D f#HTe <<, NRCITZLLTF D 2 OB IR AT » 7 &% E LT,
<AT w71 Al ©® NRC WTOIEHZRET < M 72 AL A RET 5, >

AEARA 72 AL BRES  (Enterprisewide Al strategy) (%, NRC T Al OEAICH LA ZE < 2 & THEFDOH
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I EHE (NUREG-2261) #5612 b D& LTRESN D bDOTH D, ABIKIZIZ, LT OERENE LN D,
- BB AEETE D Al 2 EB TR Al HAAF o R Z YU S,

P SEBT T DR RIMET B,

© BEFOE ZEISINCAX LT v 7S/ 5 & L HIT, BISHZRERICL Y AL AMZ kT 5,

ST A7 FDO—E LTALY —AOHAEEYR— T 572000 VY —2%E Y 4 T5,
<AT w72 AlOFIHERET D72 DIZEBEDY — L~ & T 5, >

NRC 2% v 7132025 T, BEAFOT 7V r—= 3 v LA TR/ Al % — B 2 DA O NRC
DETFHEHIC L 5 LEFH L AT 5 (ADAMS) ~D Al DHAZFHE LTS, ZH 5D Y —/LE, NRC
By T ISR AL SOREEFRED 5 2 LB DL EZ b, BIRHCEREO N L2 bl bT o
LR SN D,

4. A1 ZFA L-XELEDBE{EDEH

AR OB Y . KE ORI EINL, B LWHGREICS b ST b, EIRHIMAE > T2 b 230
LoT | RELEOBENOATELY L REHEASHICBVIAEND 7T LB TE Y, 0&M Z DOHIA R O
LITWD, 171202 A MO FEO—>E LT, R I3EINCHBIT 5 Al ZHH L7 SCEAR O B #)
{EDOHFAIZIEB BEE > TV D,

AEI T, KEOJR A HFBEATCTEE SN TV D RIEAEES (CAP) TER I LREREE (CR) @
A7V —=27OHMIZONTHEEELT 5,

CAP 1%, 154 (10CFR50 fFHI B JHE XVI HEIEALE]) [ZESWTHEMINDIEE T, FEFDIR T II5
BATOMEZRFEL, TOMEEZRET LTk ATHD, [18]Z4UTiE, FFESINT-MEOE S EOEEE
ZRMBL, ZOMEEZ R ETLIELIENZRET DDAV —=v 7 O07atwA b RERREZBNTS 70
ARG END, [19]

CAP TlE, FTHRESN-MMEN CR & LTREES NS, KEOFHRRE 13 ENOEE . CRIZHER
5 TG 1 TR ED, 20 CR ZRFHARREREZATOMEN LV E2—L, TORNFICERT 53— &~
TFT252ET, 7 FORED hL v RRoNRT 3 —< U AN LT BHOSHRNRE LN TE I,
CAP IR F N ZRIZE s TEHERRVMATHL DD, FEEIZIDCROLVE2—L AT ) == 7
ZTMFOTae AL, 2 A MRAWEROBENGFEFTICLE S TRERAH L R-TVD, ZOMEL
iRk < . AL ZFIH L72 CR OEED HEE 3 RE - FEfis s L o277,

PUFIZ, Al Z215H L7z CR OAERIZBIT 2 kE O FEEEOEH 2587 5, [20]

41 BEHA
HFIE A 1L, Maintenance Rule Functional Failure (MRFF) O¥|EDHEMEL RCR DA 7 ) —= 7 DO HE)
fko2 o077 vy =2 MIERVIHATWS, MRFF &%, £R5FBH] (10CFR50.65) DX & 70 %7k, S
YKk OBz (SSC) 28, BRI L7z RIS R RFEREET, Znbo7ad=2 M, CROZXZY
— = U TITER T 1 E ROWHIE T 5 Z L ZHE L, UFD 2507 = — A TR I TN D,
7 = — A 1:CR OEEE K QMBI 2 P E L& IEALE 2 BEIIIC R 5D CAP 43545 (CAP classifier)
25D,
Tx—RX2: 7x—RX 1 ZPIRL, CR OEBEELEREZ L VFEMAR 7T T —THFL, Al
LREABIZT 4 — ) ROBEMEEEID S TS,
MRFF OHIE O BEMEIX 2019 FZ YD EmBINTEY . CRORAZ V—= 7O HBKIE 2022 5 1 1Y
PHNCRGER B ST D,

42 BEEB

FEF B T, FERN2 T CRPEEINTWD, FEH BIL, 2017 FITHEMOT — XA =2 25
PHEHS L, HRY Y —2A KRG —F oV —2AV— L ZEH LT CAP OHENbL AT A2 LT, VAT
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LDOBRZEICE -0, CRO ML Y RESITHEDDa— RO X 7T 0 HEMEAED b, D%, CR &
'UMMW@X?U—:Vﬁ@QQMﬂﬁ%WMw2m9$@#i#ECR@H~F®5ﬁH 1% 100% H Bk
INTNWD, £72, CRORAY U —= 7% 2021 FHREETH 20%23 BB 4L, MRFF DA 7 J—=2 7D
HEMEORGEAS 2020 F1£ 4706 FE i ST\ 5

43 BEREC

FEL C OJRFIIFEEHTTIE, BHEN 9 T CR HAEZEZ L, Condition Review Group (2 & %5 CR DR 7
V—=27 (H4F) &, ZOFfRE L Y 2—7F 57 Management Review Meeting (I 3 [A]) 723 F it <4
T, F¥EHE CiE. [IBMWatson Cloud] ZFIM L. #1125 75 Kb (£ 4,000 5H) | s FHAER] 12
75 TR (812,000 ) #2007 TCRDAY V== T OFEREHERES 50 2T 5% 2020 424130 HF)
HLTWS, ZOYATLAORMICEY, FHEE C TIECRDOAY V—= JIZBT DR L S0 —H
DARBNZIp o7z, KNI CR DAY ) —= 72T HEED 85% % HIR T 5 2 £ HiIAA TV,

4.4 74 FREILHRAH (INL)

INL CTlE, CR OLEE%A H#E{k 3% MIRACLE (Machine Intelligence for Review and Analysis of Condition Logs
and Entries) &9 Y — L% BA% L7z, [21]MIRACLE {Z, CR OT F A s Dt riAIr, TDHEROLE EOE
T L SR OBREDOWRE, F—T— KOG, 772 hORT 35—~ ZBHRATRETH 5, MIRACLE %
FHT2ZLT, SFETT I FOBMERFEETIT> TV CR DL E =2 —ICRERRFHZ | H4S72 0K
SIHE IV ICEREHR D L9105, 2022 FRER CHIHIOFERIZE T LTHY ., ZORRNL. Bi%E
SNl Al E7 NV EFERICEBEOY A MCEATEL L RVEIV RN T 4+ —v U AZERTEDH LN
RENT,

4.5 NuclearN %t

NuclearN /3 K[ Palo Verde 6 EFT T CAP ' A7 A0 AEMLZ & L-IE DS 2021 AEICES L2 KEO
®RETHY ., FAIEEMTO AL Z3EH Lo 2874 L T\ 5, BUTIZ NuclearN DAY 72 0 2 7~
R

CAP Al [22]

CRORZ Y ==V T RORZTHFTORMEEITO Y 7 b7, 23] 2DV 7 N =T HZEA LD
ETCR DAY Y —=2 T ROZ AT O 80% 2 HEML TE, CR DAY U —=2 72T % 5@
]2 4F[H] 36,000 FEFH]HINE C & 7o FAES% & FF D,

AtomAssist [24]
ﬁﬁ@@ﬁ%ﬁ’%kbkiﬁAmﬁ%/ammwm;ﬁﬁ%y&~7m—x%ﬁb'%ﬁﬁﬁi
=P =L DEM~DIEE, Fx v hTVAX U b, SCEEROMIELZ 8 LR HREINICRIT 5%
BRI EYHR— T 5,

5.FED

AR TIX, KE OS5 EINCE T 2 ATTEHOBUR & BEZICOWT, RFrlo SCELEO Bkl ”%5%%’1
TCHBL L7, KEOF /IR EINIEER ST, 27 RIRT A L OB L 0 REHEOE
mLTn5, ZORUT T, AlOIEHIZL D 0&M B OHIEEH ST\ 5,

NRC (T, Al ORERBIZHIGT D720, 2023 412 TATHISEHE) 2R E L, Ml EoBERREe
FERRAREI OfENL 72 E O BARZ R E LTz, S 512, NRC BEH OEFFEILOT=HO Al IEH b RFHZHED TV
2o

JRF DR BEANC T D BARA 22 ALTEAEH & LTk, CAP IZBIT D CR OMEL A BN T 5N b,
DHEZFEFESLINL, NuclearN #2573, CR DAY U —=2 70X 7T O AEMLDO Y AT L& BH%E - AL D
THEY, CR QMBS 25 SRR M O KB HIEAEBL SN >oH 5, ZD X H 7 Al Z{EH Lz s
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The hierarchy of risk-related standards and the use of standards, guidelines and technical reports

(1) VAVEERBOERBILOBRRESZAS

(1) Significance and concept of a hierarchy of risk-related standards
HAA NEJA !
R

VRV BEERBOBEEOE R

mn%ﬁ@ﬁéwﬁﬁééityVaymﬁwcFﬁﬁ%@mﬁ%ﬁﬁf%éﬁéﬂ—ﬁ%i =M
B S, SBOLEMN E~OIEH D=9 PRA OXRKIEAICH A T, VA HFSTRESNA TS

U 2 7 Bk OVERERUEL, MR E NADRIE L, 2T HITHE 9 R A SOH RS Hm S 7,

PRA DFEVTIT, PEREHAR & DI CER e etz 1D Z L7210 Tldle | A%IT ) 27 fFHROEN
12 LB EBRE (RIDM, Risk-Informed Decision Making) (2 X » THEA 22 25K, A&, e, KOS
BOIECHBERFSN TS, ZODITITZOHRBRIIS U PRA LZOMEOMRE LT ITI NS L
EENTE U TLRULIEFEROZLMEEZHTATE L2 N RkOOND, ZOXH Y A7IEHOBEMHICE
WX, U A7 BEH I, ZOBENEIZHfE/2MERE(What to do) ZFE#l 75 Z E WA TH b,

TERDIRET- 152D U A 7 B TIXE A HNIIMERRI R E L E & EN TV, M&1T 9 H, T
2l ET O MR EE W EEE(How to doyENENNTE Y, HIMIZK /Iy TXedolz, —FHTK
[E ASME/ANS O3E L C\\% PRA Standard Ti&, Z¢® Whattodo PAH%#HE L. Howtodo I EPRI X
OG (Owners Group), NEI 22 EREfif L CTWA A RT A4 NKGF LTV D, ZHITE D HifToER<
MEZBET D E &I, 2 —PF—=2F LW FIEGR ORI E TR R E 7o o TV D,

ZZ T, HPEOY X7 BEBUE BN TS, MREBEZPMICL, — i Ta—H—Ic& > TRHA LT
HERRBUE b RIS TED L 2ICT D L &bz, Hiff LA — F TREEKBRFIRCINB RO T A R T A
EIVIAD D X OIZT K% %E Bk LR, ZOFXFEREICEHDO Y A7 GG ORI 2
LW 27 B S FORBEL BT 2L Lirol,

U R 7 B4 TlX, ASME/ANS PRA Standard % 3R &3 % JCNRM (Joint Committee on Nuclear Risk
Management) ~DOZA1E ., ZTOAETFTOEE WG O—> & LT E I 72 JIWG (Japan International Working
Group) DIEM AT 9 Z & T, PRA FEHEIZRI T 2 B KOO IN AL 72 L 24T 9 21T o T\ b, Zhvb o
FREOBMZ L OFE A L o> THR LI E LA JEIZ, ASME/ANS PRA Standard @ HLR (High Level
Requirement : K ERFHIEH) & SR (Support Requirement : H78— kR FIH) Ot SRR ELOER
M A 2 fim L. PRA EHEOMREHEL AT L C&E o, ZORRE LT, TNIESG L1 1 PRA FEUE)
JOY THER PRA %EJ TOMRHUE(LZ A, EURFHEOHEIIC LD B IR HATE TS

2. Xty arvonEM

AKEyiarTid, Znbol) 27 O e oONEE, TRETO Y 27 IEREHOmELE
H&Tt@@%@ﬁi EREOFEMERE COREBL O FEHI 72 Clfibive B¢, FEFICBI HLeMkn i
i 2 B £ 2 72 kPSR S C o0 BRI 2RI 0. BUANC 1T 5 U A 7 i OIE H e & O FEREH] & R 7272 <
Z&T, BT L E 2 —TOIEHPCESND PRA Btk & OALESIT, ZEVER LT DD U 2 7 1 H#iE H B
TOERGED, T FE0 ) A7 BEBOAS %O H Y HOMERIZ OV THEREIT 9.

*KIRIMOTO Yukihiro'
ICRIEPI
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The hierarchy of risk-related standards and the use of standards, guidelines and technical reports

(2) BERBOBRIEDRRE (RMERL R)L 1PRA 5%, #1E PRA 15%)

(2) Status of hierarchy of standards (Internal Event Level 1 PRA standard, Seismic PRA standard)

A RN, YA w22
VR, 2SR
1. RBEZR L AL 1IPRA BEDREEL

AARR TS BEERZES U A7 EMMES T, EOROFEMEREL LCTTidk<, MERNY X7 3
DM 2 H_EMERBICE B L, MEREZR (Whattodo) & fTEREER (Howtodo) %Xy L, ZhbzMELL
THEWERERRIC T D R& LD Si# AR LTV D,

ZOHEICESE, VA7 HMEHE LUV IPRA SRS T, WHIESZER & L2 L-UL 1PRA X545
LT, BEIREICEHACTE D) AZERESD 2O OMREICET 2 ERICHOWTHIET 2% (AESJ-SC-
RK010:2022 i1 /158 BT O N FERZ KA & U7 feEami) U A 7 FmIC B9 5 &% (L1 1 PRA f) :
2022) (DAF, THELHE)) ZMSZL7EHEL L, i e &b TIEkO BRI FIER ElC 20 Tix, &
2458t (AESJ-SC-RKO011:2022 JR -1 /1 EITONBIEG & KK & U750 Y X 73 Hmic T o8t (L
~L 1PRA fg) :2022) (BLF, THE#F) &322 LT, WIESEZREKE L2 LU 1PRA IZBET 2 1Z%D
B L A1T > T D, ZOHT, MBI OMERZ SIS LS T 570, BARBRTHFEEUSNNG T
TN DB O FMIEHE, FHETIEO@E A L REBAICITY, FHEom EicE LT 2 e L,

ML THRETHHERGOY A7 I TIE, EIRHENLE LN U A7 R E BRI EICKB LT
WS ZEEAMET D, 20X, ~EOHMNER L THERRNY 27 @217 2 EBRHEE D720,
(L) CIXZOBEMZ ETHEICL, SEFICBVWTHLER, HWEZRLEZ ET, ZTOEDICE T &
FIHLNZ O, RFTOWRS 728D PRA OVERRICET 2 BEHABET 2L LT\ 5, 7238, fEkix
FIERRIE & A5 RS 4 0 TV NSRS LUl 1 PRA BEHE R A HLHEN THA L TV 5,

MfE#t) <iX, AR CTHUE 72 PRA OMEREZELR (Whatto do) (ZxH/isd™ 2 BARRY 223 AT F1k 70 £ oAt
FRER (Howtodo) ZBLE L T2, AL, KM OFBKICKIST HiME LT, T o
PRI U CHEE EMEE R 28 OFMFER EEAHEL TWD, 207k, FEFICHIETH [HEHE] ©
EREMILLTHY, NEOIRIZIHBNTIE, ST 5 TR OEEbEbE 2RI L2 LBEEND,
F70, EHT U A7 ERICE > TROBND PRA DHRENRRARDEALHDH 2 b, LEREAICITN
JET DMl FEE XSy L THE L TV D,

2. SEROBEE LR

UL 1PRA 3B TiE, HRYHER L UL 1IPRA ICBET HEEHE L LT, PRA H/XT A — ZH#EE O Elin F
#E (AESJ-SC-RK001:2015 Jii 1 /13 EFT OMESGmAI U 2 7 2l H D /3 F A — ZHEEIZEA¥ 5 Fhu AL 4E 1 2015)
HITELTWD, ZOFEMEEDMEMFTIZCONTHRFTLTEY, BHENENLIEEHIHY T D& L
THEHL TS, ZHICE ST, BUR PRA fINNT A =22 LTI, THEEH 2D REhEHELZ B H L
TWb, £, 4L~V 1PRA RS T, RIEBEEOEHSLEICET L TEY, ZOEMIIESXIE
HOMBESITTHEL TN ZEE LTS,

ZHICE - T, NBYESRL~UL [PRA ICEI LTI, PRA OHH NS MEEAZHE TS [JEME) 2TEAL L,
TERNOFAG T IEE A BUET 2 [H88F) & PRA F/NT XA — 2 HEEOFREE & TS LD Z L1272 5, 7235, PRA
HNRT A= HEOHHE LTOREOSH Y HiL, EMHEDOHF THRFTL TN ZELELTND,
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3. #hE PRA 2%

7S PRA HEHED LB L & LC, PEREMUE, (EARIIE e K2 o2 TE%E) & SEM 35172 & & ik
L THAfFvAR— R~ o2 ik e Lz,

MERE] Tl EARBICESEUTME RO T T—ixFHH] Z28%0T, MEHE L L ToOZERFEHZHIE
L. BICHAEERE S L COBRFEAZHE LT-, 2015 FhE CRod S T 72 B ARG 22 5EA1 T 15 13 E~
BEh L, AR CILAHMITIEZ fBER2 RO RE LW & Uiz, £72, 2015 FRRCIE, EREABRE T —1 -
vy b OBREHEL, HIERMAEFE S, ko= b, RERF kR - R ST 2 ERAES (T
A b 7T MEBROWE « o & Files T U A OFER AT, BNV — REHl, &% - #7720 7
A B, F S — 7 AR IO B L THESRTEY, FHETIER S 0SS ooz, FHifziciEsgk
EERTCHE Z L ICERFHAEM L, ] 1L, SBROUEICBWTHREREENRR2NE D) R
FHEOAREZHEL TN bDEEZTND,

2015 FEROMEED 5 b, RKOERFIEOEMRZ )T 2 @R 2B EE UCEEE L, BRM 75T A
FH2 20T THEATLAR— ) &L ThMb L7z, TEIR VAR — b i, BricZ2ekil Tk, @A FEE e & 42 R R
<EDiIAZ, VAZFMOIEROZDICHEREEZED TV LD EZEZTWD,

*HASHIMOTO Kazunori', “TAKAHASHI Yoshiyuki?
ICRIEPI, 2Kajima Corporation
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3) RFATS5 2 bDEREMERALFMZEE X -REMER X ROHH

(3) Extraction of Safety Improvement Measures based on Safety Improvement Assessment in

Nuclear power plant
T PN AN N C

UMk

1. [XLC®IZ

WMALITR T 77 v hoerEn B A ER - RIS D BU A & L C, et -
EWVD L) ITRBWT, FEERM Y A 73l (PRA) ZEE L, PRAMNDHDLND U AV EREZTEH L CLek
M EXPROfH 21T > T D, ATk, R OBRZESITE T MNNET 15 ER 1 58 (LU I
1B E\9,) I8 % PRA 25 Li=Zeattm Ex R oIz W TR 5,
# PRA 22 D L7 A ge b ERSR O f]

2.SAR [ZHI1T5 PRA DER (IR 1 S#OH)

JIN 1 BHEIC Wi, 2017 45 7 AICERNTHIO T
SAR @ PRA % Ffii L H 2170 SRR 2 A& LT
W5, 72k, IO SAR TIX 2022 45 7 A% 5 Al SAR
2B\ T, NAYSES S L~UL 1,2PRA, 2023 4E 11 H
%5 6 [0 SAR (23T, WHJHEGAE ILIF L~ 1PRA, 4}
BHERME L <L 1,2PRA KON FERER L
1,2PRA %50 L, A H%ED e~ & 2 atem ExfiR s
LT b, athm ExbR ot A IEIC DWW T,
SAM fE#E N 2523 L LU TH Y | £ L7245 PRA (2O
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! Kyushu Electric Power Co.,Inc.
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The hierarchy of risk-related standards and the use of standards, guidelines and technical reports

(4) RFHRHNHTHERB[BY XV F@DFERAIZDOUINT

(4) The application of probabilistic risk assessment in nuclear regulation
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[1K_PL] Current Status and Future Prospects of the Horonobe
International Project

Chair:Akira Kirishima(Tohoku Univ.)
[TK_PLO1]

Importance of the International Joint Project in Horonobe Underground Research Project
*Kazuhei Aoyagi' (1. JAEA)

[1K_PLO2]
Task A: Solute Transport Experiment with Model Testing
*Yusuke Ozaki' (1. JAEA)

[1K_PLO3]
Task B : Systematic Integration of Repositry Technology Options

*Akira Hayano'! (1. JAEA)

[1K_PLO4]
Task C: Full-scale Engineering Barrier System (EBS) Dismantling Experiment
*Hirokazu Ohno! (1. JAEA)

[TK_PLO5]
Discussion

Takeshi Ebashi'!, Minoru Emori2, Kotaro Nakata3 (1. NUMO, 2. RWMC, 3. CRIEPI)
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Current Status and Future Prospects of the Horonobe International Project (HIP)

(1) RERMBEHRAEICETSERXR IO FOEEN

(1) Importance of the International Joint Project in Horonobe Underground Research Project
HWOREL & S
VHAKIE - AT ZEBH e WETR T SR o 2 —

1. BREEH

B LV R BRI O B ALy D EBUL, R I EFIAT 5T X TCOEOERETH L, TD7D,
HJBALICE Y fHTe[E 2 & OEREW AN EE L 20 . IR 215 A L SR EO 5 TE 72
[1], %2 T. W IBRIHERE 77 /18E8 (OECD/NEA) DD T, 2023 4 2 A ITHRIEFE B I 7 1 o
= 7 I (Horonobe International Project: HIP) # 3.6 EiJ, HRZIZLDA—ZA NZ VT TATI T KAV,
HE, L—~=7, BB, KEO 11 OO SN2 5 THFZEH ) 2 Bth Lo, HIP ® BRYIX, 727 Hillko
HRE AL 53 12 B A0 B [E BSAFFE RS LR & LT, BRIETRHE A ZE & o & — O Fhaak 2 FIH L 72 wF e 58 2 [E N
NOMBITH D LR OHEE L, FPEOLZ ST HIMENZE T 2 et 7222 25N T8k B b
HHFFEBRSE DR R AR KL 5 2 &, RIERoBgeEHiliE 2Bk L, migkziHi+s2 L TH D,
2. 7AS 1Y FORBRE LIREREEFHRZEHEORR

WRAC VR A 20T L, BV E 249 2 B8 A HEREHCE & SEAGR T /K &2 R & 3 2 TR T BREE 2 %t
GT, EIE 350m OFHATIE CORBRMIIL A FEME LT X TV | BUEILEE 500m OFRASE OHRH] - Hfif %
HEHTND, Fo, B EE T, T 2 FELIEOIERIE M E ] & LT, M1 T TWHED
PR ICUD FLA TV D, HIP Tk, S D OO 5 B [EHEE 2O @ < EEEH I L > TR O K
KAEDIECTE DRRT =~ L LT, (427 A pE | CRBOSERREUSAT) 7OURLRE |

. e > AT THERZRE = LRy
BRI, (527 B MO HIROETEL RRIL), (5 wisams
A7 C: %%E*ﬁ@)\I/\UT‘\/X?A@ﬁgﬁiﬁﬁﬁj D3 ‘ OUWMESA TS 2 > DETE | m | B

S| - pge ~ i B > AIASUTOEE - RERRLE
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PR IR T D K3
2025~2028 4EFE) (T3 0F, AR IS FHE O BAR LS T HERT—~E Y bR — LT
; . g SIS . s AE - Bt - FEEHOBRIL
TFEAT 2 8D | 12 TR BB Z O ROMIRZ > K (100CLL) SOMRIET ‘. s
WHZE L LTWD, HZAZIZBWWT., BRI O % \@mtzmatﬁ%ﬁ—oﬁmm)ﬁﬁ | T 7 2 OB
RARBHE TS 5 & L b0, FHEEABTRE LTS Ranrehosite s sesoms
. . o _ B o - WTFARADHRICEV I BE - FET 5 RFOBEL

TSR RN FIE DO Ll & 5 2 U MERGER K48 U T, > WEREBEBALNY T OUR - EHEENHG
MEERIT A LA HEEL TS, 1 WRAE R E I FE R C 1T % 4 ZH DO #VE

s L HIP DZ A7 & DRgE
3. SEDOER

H L 27 O RANHED TN H 2T, HHRILACHEMOGNER LD, TNETIT, XAV
TEHNCA L TA VTN TOZ A7 G EET 5 L &b, ERMENIE 7 =128V TEBROMR
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WEE - AFERIT, MEERRKF 72 x 7 b (HIP) OBERO—HTH D,
£ 3CHk : [1] OECD/NEA: International Roundtable on the Final Disposal of High-Level Radioactive Waste and Spent Fuel Summary
Report, 2020.
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*Kazuhei Aoyagi', Yukio Tachi!

1Japan Atomic Energy Agency, Horonobe Underground Research Center
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Current Status and Future Prospects of the Horonobe International Project (HIP)

(2) 2R A: MEBTHR

(2) Task A: Solute Transport Experiment with Model Testing
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*Yusuke Ozaki'

1Japan Atomic Energy Agency, Horonobe Underground Research Center
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Current Status and Future Prospects of the Horonobe International Project (HIP)
(3) BRY B : FFEMDREL L FFR1E
(3) Task B: Systematic Integration of Repository Technology Options
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*Akira HAYANO, Japan Atomic Energy Agency, Horonobe Underground Research Center
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Current Status and Future Prospects of the Horonobe International Project (HIP)

(4) 3R9 C: BEEDOAINY 7ORT LOREKRER

(4) Task C: Full-scale Engineering Barrier System (EBS) Dismantling Experiment
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[ Planning Lecture | Technical division and Network : Division of Nuclear Fuel Cycle and Environment ]

& Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC I Room
K(Recture RoomsB 2F B200)

[1K_PL] Current Status and Future Prospects of the Horonobe
International Project

Chair:Akira Kirishima(Tohoku Univ.)

[TK_PLO5] Discussion

Takeshi Ebashi®, Minoru Emori2, Kotaro Nakata3 (1. NUMO, 2. RWMC, 3. CRIEPI)

The Horonobe International Project (HIP) was started in 2023 with the participation of 11
organisations from 8 countries/regions. The HIP offers the Horonobe Underground
Research Laboratory (URL) as a platform for international collaboration. The main
objectives of the HIP are to develop and demonstrate advanced technologies to be used in
repository design, operation and closure and a realistic safety assessment in deep
geological disposal, and to encourage and train the next generation of engineers and
researchers. In this session, JAEA will present the objectives of the HIP and the plans and
current status of each task as an operating agent. Then, Japanese participating
organizations, NUMO, CRIEPI, and RWMC, will present their opinions to the HIP, then
comprehensive discussion will be held on expectations for the HIP in the future.

©Atomic Energy Society of Japan
- 1K_PLOS5 -



Session 2024 Fall Meeting

[ Planning Lecture | Board and Committee : Education Committee ]
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[1L_PL] Issues and corresponmdance in the Global Nuclear Human
Resource Development Initiative Project

Chair:Masayoshi Uno(Univ. of Fukui)

[1L_PLO1]
Overview of the program

*Ken Kurosaki' (1. Kyoto Univ.)

[1L_PLOZ2]
Development of curriculum and production of open educational resources

*Tamotsu Kozaki' (1. Hokkaido Univ.)

[1L_PLO3]
Experiments and Practice Using Large Facilities

*Genichiro Wakabayashi1 (1. Kindai Univ.)

[1L_PLO4]
Current Issues and Correspondence

*Ken Kurosaki' (1. Kyoto Univ.)

[1L_PLO5]
Nuclear Open Campus

*Toru Obara’ (1. Tokyo Tech)

[1L_PLO6]
Discussion
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Issues and correspondence in the Global Nuclear Human Resource Development Initiative Project

AR AR, UNRE 582, AR BRR S, UNR frt
VEERR:, 2AEHRE R, TR, AU TR

(1) EBZXOHME

SR OEBR TN ERA =377 4 7THFETER 22 FEICAZ — L TWD0, B2 FEIC
BEOED ITNREL AEIN TN, 5 2 FEFE TlX, AEFEITEHIR IR ERIC AME R E
fTo TNk A, A2 FFELRIE, BBEREE LTOMSDE & T, —RIIZE T DAMEER LT
WD, ZNEDEINCHED 57212, ZEEE O OEEE LR LT, BREE N —EIcaLizary—v
TALEFERLTWD, ary Y —I 7 AOERLHIL, [FRRESITNT T AEENRFHBEEa Y —v 7 A
THY ., HFEXFL (Advanced Nuclear Education Consortium for the Future Society) D#E#ID 4 HiEDEA LT % &
ST ANEC EFRL TS, ANEC (21, K%, WFZEHERE. PEZERD 60 22 2HEANZH L TW\W5, £
72, ANEC [ZIXEHESH LW, BICHEZX > TV DL H 5, ANEC Tk, #V X277 L7 L1—7
Dk (LuFELD JER), EBEIL—T2E (L0FELD TR, B - FEH I V-T2 (L Ee
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FRDRBEE ZDOXIGICDWVWTE®RT %o FHiIC. BED—DOTH 3 RFIAMERD T ZH
KL ICDOVWT, REDBEFHROKEZE > TRHEEMELE THRYT %o
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[ Planning Lecture | Over view Report : Research Committee on Space Nuclear Technologies ]

& Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC I Room
M(Recture RoomsB 2F B202)

[1M_PL] Nuclear x Space: possibilities and prospects for space nuclear
technology

Chair:Jun Nishiyama(TCU)

[TM_PLO1]
Establishment of Research Committee on Space Nuclear Technologies

*Naoyuki Takaki' (1. TCU)

[TM_PLO2]
Past and future prospects for the use of nuclear energy in space

*Osamu Kawasaki! (1. JAXA)

[TM_PLO3]

Panel discussion "Prospects for domestic space exploration and nuclear energy"
All Research Committee Members

[TM_PLO4]
Free discussion

©Atomic Energy Society of Japan



TM_PLO1
IM_PLO1-02 (@ FH&

204 FMDK=

WEHEE - S [FHEFARMN HAREMEESR

FEFAXFH: FHEEFARMORGEMEERBE
Nuclear X Space :  Possibilities and prospects of space nuclear technology
A EAT!, YJIR 152, il !
VRO RS, 2TAXA
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IEORFHEIN DI R & & b2, REYEHLTHA T2 M ORES NAOTEEHFHHL K 2 B By
& LT, KGRI RIERCHIERN D ORE, HFANXKRREREOT 0y =7 M3 EESh T 5,
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=

2. RS EmOTE FHEE

S (Rl AV Ao > 7)) Tk, BURYERNERZ AW BRI A - BURFIA ., S R o/ N7
. vy NMEEOTZD ORFIFEN 2 EOMERELRRFED N TETEY, T THERFJIEM
(Radioisotope thermoelectric generator; RTG) 1L FEERICFHEEIFEON - ZHOERB L H 5,

RTG 137 A U B DBRA Vv —ftEIC L D4R
BEZIICOEZ < OBREIEH STV D, TF
TIXKEFEEHFF 2 VAT 4 =T ET TR
(Z & D KBRS, TREMD v > —=IC LD HER

Seal Weld Cover BiMetal Ring

Isolation Bellows
Min-K Insuation

Isalation liner Assembly

TE Getter Assembly
Heat Distribution Block

ERHY FFICEEOHET 7T RADOHEATIX
N IIRIEOWRFET D Z & ERTKOT V—
L ERRTOREEZHITF 0D, K1icx =Y
AT 4 FHEIZH W BT i RTG DAL

Cooling Tube

Microtherm Insulation GPHS

Thermaeleciric

Couple Assembly Microtherm Insulation

.~
Power Out
Receptacle

T, ZHUE Pu-238 XLy FERNTEY 22—
AL U 7= BR(GPHS) D &2 %+ 5 Z LT &
0| Bz R BRI RS T E 2% ARYE-F- )
(Multi-mission radioisotope thermoelectric generator;
MMRTG)Td %, PbTe/TAGS ~N— A2 DENGERIZ W —>DF Y 2 —/LH /T 100~125 W TH Y, EX~D
BEHNHRIT 5~10% Th 278, %0 OBTE FHREORIBINBIAZDEN ST 5,

29 L= RTG (Z, BR & 72 2 B PERIN TR OB M ORI R 5 & OO TE, #@ETHHRENT
DIVTWD P, HARTIEFE B O RFEGNID B0 DHAET 2 b OO MAOHEII/ NS < FRkE O
HHE G IR D 5, EERCIREICHEA SN HHITEETH S, —H T, ARICIVIERERERK 130
S ITRE SN BEAREDO FTHFEOM, BRIEEEAMLCE MR T H A B EOEREIN I RERm ST
BY ., JFFHEOMABEDRITE LT HHEIRICRANH D,

Module Bar \.

B1 Fal)ASTa5HE (2011 F3 6 L IF) ICBEH SN T-
% BHIEF HEith MMRTG (Image: NASA via Slideplayer)

2. RR=OHEM

AHMEEETIE, ARCBIT2FHEESCTHMABICSOR IR EREL L2 T R0 &
(R 722 VAT OB FTHEME ) 23R 5 2 L 2 HADE LT 2023 4F 11 ADIREIZBA L, A
—ERECHE CEERE ML, R hEoFHER AT 2 R ORFhmRaC, 1 HEims
L7 AR ARRERE S v v g CERESRD MR, BARAOHIBRCHS. BUR O L~ iz o0 TR
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i U, Fe0s B o @B 25 Al 3 BB 1 2R OTEMLICE T2 b D L HifF S LD,
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B L OMAREOFUHEAECTHRARICET WIS W TN T 5, kW T, Tl CI#EH+ 55
T ON T, ENIZE T 2AFEHBEEREORBUZ DN T3x U 2 b (BFTEMRE. EICRE) O
M. SHOFHERELFEFIOPND Y RLRBAIZOWVWT ARV EREITY, BlEfEty s a v 2NE%
Rz TCHHF@REIT Y,

1. MR8 PR ZE B SRR DN T

2. ZNETORERFIOFEHFA L FFkEE

3. Rxvitim TENOFHBASE &R DRE)

4. BB

K va A% TFERFHN ) M BSOS 2 £ TI3R T+ IFENTH S TWeE< L e i,
SN, FRRTF D 5L 5B OFEMENS , SHOFH IR0 00300 5, 1A 18 OFHF]
A~ORER, MICMRERREICE T 2FHEM O Lo ~Ee T 28 A FIEFICOW TR BERA W
Xl EEZ TN,

*Naoyuki Takaki!, *Osamu Kawasaki?, Jun Nishiyama!

Tokyo City University, 2JAXA
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Nuclear X Space :  Possibilities and prospects of space nuclear technology
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RO & i B YN BEW SN D KERT~OA N, A OMMCE NN oA RS 72 Sl K+
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(Radioisotope thermoelectric generator; RTG) 1L FEERICFHEEIFEON - ZHOERB L H 5,

RTG 137 A U B DBRA Vv —ftEIC L D4R
BEZIICOEZ < OBREIEH STV D, TF
TIXKEFEEHFF 2 VAT 4 =T ET TR
(Z & D KBRS, TREMD v > —=IC LD HER

Seal Weld Cover BiMetal Ring

Isolation Bellows
Min-K Insuation

Isalation liner Assembly

TE Getter Assembly
Heat Distribution Block

ERHY FFICEEOHET 7T RADOHEATIX
N IIRIEOWRFET D Z & ERTKOT V—
L ERRTOREEZHITF 0D, K1icx =Y
AT 4 FHEIZH W BT i RTG DAL

Cooling Tube

Microtherm Insulation GPHS
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Couple Assembly Microtherm Insulation
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Power Out
Receptacle

T, ZHUE Pu-238 XLy FERNTEY 22—
AL U 7= BR(GPHS) D &2 %+ 5 Z LT &
0| Bz R BRI RS T E 2% ARYE-F- )
(Multi-mission radioisotope thermoelectric generator;
MMRTG)Td %, PbTe/TAGS ~N— A2 DENGERIZ W —>DF Y 2 —/LH /T 100~125 W TH Y, EX~D
BEHNHRIT 5~10% Th 278, %0 OBTE FHREORIBINBIAZDEN ST 5,

29 L= RTG (Z, BR & 72 2 B PERIN TR OB M ORI R 5 & OO TE, #@ETHHRENT
DIVTWD P, HARTIEFE B O RFEGNID B0 DHAET 2 b OO MAOHEII/ NS < FRkE O
HHE G IR D 5, EERCIREICHEA SN HHITEETH S, —H T, ARICIVIERERERK 130
S ITRE SN BEAREDO FTHFEOM, BRIEEEAMLCE MR T H A B EOEREIN I RERm ST
BY ., JFFHEOMABEDRITE LT HHEIRICRANH D,

Module Bar \.

B1 Fal)ASTa5HE (2011 F3 6 L IF) ICBEH SN T-
% BHIEF HEith MMRTG (Image: NASA via Slideplayer)
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AHMEEETIE, ARCBIT2FHEESCTHMABICSOR IR EREL L2 T R0 &
(R 722 VAT OB FTHEME ) 23R 5 2 L 2 HADE LT 2023 4F 11 ADIREIZBA L, A
—ERECHE CEERE ML, R hEoFHER AT 2 R ORFhmRaC, 1 HEims
L7 AR ARRERE S v v g CERESRD MR, BARAOHIBRCHS. BUR O L~ iz o0 TR
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*Naoyuki Takaki!, *Osamu Kawasaki?, Jun Nishiyama!

Tokyo City University, 2JAXA
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2024 Fall Meeting

[ Planning Lecture | Over view Report : Research Committee on Space Nuclear Technologies ]

& Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC I Room
M(Recture RoomsB 2F B202)

[1M_PL] Nuclear x Space: possibilities and prospects for space nuclear
technology

Chair:Jun Nishiyama(TCU)

[1M_PLO3] Panel discussion "Prospects for domestic space exploration and
nuclear energy"

All Research Committee Members

AAREMZERIF. BRICBITZIFHREECFHRAREICTORIEBUREZD ST
NEFHEMOEFRNRSEECEOERREY] ZIRRI2CZBHNELTWS, &
Ty a > TREERDOHRIIBES SWEBBIEDHHEZITV. BHASLVOCHAZEDFH
BRECFHHARICEAITAEMERICOVLWTHENT . FEFREICER T 3EFAFEMICOVT,
EAREECRTZNR) I M SBN L. FERECEFIONMDNDDPEREIZCDOWVWT
DNFILEFRE LY 3 VBB EZRATBHNHZIT . BEFNICEHLZZ2FDEMR
NoSEBDFHERERFAOMDDLD A, BEFOEMOFEIBAODERICOWTLLERZ
WK e xBed %,
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2024 Fall Meeting

[ Planning Lecture | Over view Report : Research Committee on Space Nuclear Technologies ]

& Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC I Room
M(Recture RoomsB 2F B202)

[1M_PL] Nuclear x Space: possibilities and prospects for space nuclear
technology

Chair:Jun Nishiyama(TCU)

[1M_PLO4] Free discussion

AAREFIRERIZ. BRICE T3 FHERECPFHRARICS OSBRI ERBEREZ DS
NRFOEMDEFNRICAECEDERAEMR] ZRTISCZENELTVS, K
ty a3 TREERORIBEH L VEBREDOHAZTV. AASLUVHAKEDFH
RECFHRARICETHERICOVTEN T %, FEHEABRICERA I 3EFARMICOVT,
MERRERBCRRZNRUX D SEN L. FERELERFNDOHDHDPEEICOVT
DNARILEREE Y 3 Y BMEBZRATCEBRFRZITI. RFNHICEADEZDHEOEMR
MoSBRODFELRFNDOHIDIOD A, RFAKMOFEMANDERAICOVWTLIERZ
W< CezBRNET %,
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Session 2024 Fall Meeting

Planning Lecture | Over view Report : Research Committee on Fuel Cycle Analysis Technique for Future
Nuclear Scenarios

8 Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC 1 Room
N(Recture RoomsB 2F B203)

[1N_PL] Current Status and Next Development of Fuel Cycle Analysis
Technique for the Future Scenarios

Chair:Takashi Shimada(MFBR)

[TN_PLO1]
Significance of Fuel Cycle Analysis and Purpose of Establishment of the Committee
*Kenji Takaeshita’ (1. Tokyo Tech)

[TN_PLO2]
Domestic and International Activities of Fuel Cycle Analysis

*Tomohiro Okamura’ (1. Tokyo Tech)

[TN_PLO3]
Current status and Issues of Fuel Cycle Analysis Technique

*Kenji Nishihara' (1. JAEA)

[TN_PLO4]
Considerations for Benchmark of Future Nuclear Reactor Technologies

*Naoto Aizawa' (1. Tohoku Univ.)

[TN_PLO5]
Considerations for Benchmark of Future Nuclear Fuel Cycle Technologies

*Masahiko Nakase' (1. Tokyo Tech)

[TN_PLO6]
Panel Discussion on the Update of Fuel Cycle Analysis
Members in Research Committee

©Atomic Energy Society of Japan
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Current Status and Next Development of Fuel Cycle Analysis Technique for the Future Scenarios
(1) HBFMOERLZASDORIBE
(1) Significance of Fuel Cycle Analysis and Purpose of Establishment of the Committee
IR RET, BRSO R, FPRTR ENC, PR IR, S RS, VR 4w
VHORLHERY, 2HAEKRY:, 3 =Z FBR v A7 A X, * AR W JE5R T g
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[EBSRAR S D BRI « M7 EFICREREREL 525, L RIFE I BOR-CHFIER % 12 B9
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ZEBRFE ST B ORI & 72 D T » HTIT KR E RE&EN 2 RT= T,
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BEE. FrERE. B AR CIEIR AT O £ COMMBNIERICRE S, £, ERANORk L RINBER A 8
TLOMEND L0, RIOKTRGIRZ R T 512D & i 21T 5 Z L A ARAIRTH 5,

3. R LDaa=b—v g VICHERITFERO RS
TEHEME 2 B0 4% 0 A DRI, BC T T o070 b= W7 E OB EORBENKE OEWE
B, F7o, @ LoV R BEREY 72 E ORI EE UV RN AE T DR A 7 L B AR - 3
BEELDITE, R ~OBEAMOH DIERBEDRAIKRTH D, (LETIE, BIFFEHIHES sk
F U FOEEIMAEEITV., FNEHS LAl a=r—2a DY — LD 1 DL LTEH LTINS,

3. BAEWR TOEFEME T O BMEIRiR

HEIIMZIT O OO AT 2% BB A 7 vy 32 b —2) LIRS, ZhE TR IEED
FAMILY-21[1]% 1% U, H:Z ESS ® ATRUNCYS[2]. MHI ® MISA[3]7¢ & O 2 2B B O 2 2 L —
X EBFLTE TS, ITHETIE, BN THAMEICEILTZ NMB4.0[4]134—7 > Y — A TR S NS 72 EHF
FERARMDIEFIL L T D, L LARR D SEETHBEIN TND Y I 2 L—2 DL TAR SN TE LT,
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RIEDBICARAI K IY =, A7 T0O—2E LTHEHEIND IBEfEZITH 1200 TR Ik T
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[2] Satoshi Wada, Tsukasa Sugita, Kenichi Yoshioka, Shungo Sakurai, Rei Kimura, Kouji Hiraiwa,
and Rie Aizawa, NUCLEAR FUEL CYCLE SIMULATION CODE; ATRUNCYS, Proceedings of
PHYSOR 2018, Apr. 22-26, Cancun, Mexico, 2018.

(8] B5H Fé, FAJF o, FEAS ESE, A L0L, & 176, BH -, BKFED D EEEE~0B
TN U7 B RR O« 7V b =0 AR O R B TR~ O, AR T
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TS SCEE 10(4), 310-322, 2011. doi:10.3327/taes].J10.028.

[3] Tomohiro Okamura, Ryota Katano, Akito Oizumi, Kenji Nishihara, Masahiko Nakase, Hidekazu Asano and Kenji
Takeshita, NMB4.0: development of integrated nuclear fuel cycle simulator from the front to back-end, EPJ Nuclear
Science and Technology. 7(19), 2021. DOI: https://doi.org/10.1051/epjn/2021019

*Kenji Takeshita', Tomohiro Okamura', Naoto Aizawa?, Masahiko Nakase', Takashi Shimada® and Kenji Nishihara*

TokyoTech, 2Tohoku Univ., *MFBR and “JAEA
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Current Status and Next Development of Fuel Cycle Analysis Technique for the Future Scenarios

(2) EARSZE 1T SHEEFTMmOFIA

(2) Domestic and International Activities of Fuel Cycle Analysis

B EPSiEZ A
VIR T ¥R
1. 5%

RN & 1E. R ORI A 2 L OR T at 2D E GER) 2ER(LT A LA L.
EMORETHRE STV A 050001 1 B ik Ol RS G A STV b, Gl &aEl o 7 iki3kk ~
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2. BRICE T 5 EEF MR
2-1. ERBEATHESIATOARBHEYIILIZaL—4
ENEETRRE SN TS 4 DOBREI YA 7L 22 b—FZUTICE LD D,

B ATLANCYS (BHZ ESS) [7]
ATLANCYS (Advanced TRU Nuclear fuel Cycle Simulator) (%, #AUFCHBREE S Z Rt 212H720 |
T OB DEIRENY A 7 W B 2 2 B E kA E 'S 5 72 O ICB% &7z, ATRUNCYS T
W, BB D AR MVOIFRIOBEET — T NV 2 —FRMED Z LS ATRE T, Bk 2B A 7 VR
DHRETH D, FENTREE I DWW UL, / R F /14— A <2 OECD/NEA Benchmark (2 & 0 #iFEZ 47> T\ 5,

B FAMILY-21 [8]
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WMEHL TS, 2003 FLIED HARIZIB T 2R IBER O <CIR 1 IBE D FaCT 7'v ¥ =7 MET
KEpEIY 2 572 L, OECD/NEA Benchmark O#EFE[INZHH I TV D AARDRERN RV I 2 b—
2 Thb,

®  MISA (MHI) [10]
MISA (Mltsubishi Scenario Analysis) 1%, B4 7 L OERMIMEMEIZE T 2 iEE GEEFHn) %
EMWHBRETESLLZY I 21— Thd, BEBIA 7 VOFET o2 2H{HERE LT, &7
2 2 DOWEINIIUZ-OV T, ORIGEN % W2 4R N OIRBECIT IR DR EE A4 B LoD, miflie Y
AAN—=H 0T 2 2 & CRERBEMI A EBLL T\ 5,

B NMB4.0 (R T.K&JAEA) [11]
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NMB4.0 (Nuclear Material Balance analysis code version4.0) (%, Fuel Cycle Integrator : £8RENF A 7 L D4
TROET ML - EELAFEBLL, &I T 2EE bz BECBI -ENE A Tnd v
Rab—4Thb, NMB4O [FRMAEICENTEY | SRRFHRSCHIRENY 1 7 L2 T U FIZHIE LT
W5, BIEOX D v m— REHIZ 200 4 L0 EL 7 ) BN CRRHBEO 2 —VFEEZH LT\ 5,

2-2. AREH
FFED 4 v I a b—FZH0IC, ENTOEERE&FHIF AR AR 1 ICE L DD, sfREHMFTIE,
RPER « IR - P HEBRS - ARRTF I FEROERRR ETITON 2 BURERFF T T\ 5, £,
RSN AZEIFEIC B T DM OBEAB RO S HIERA SN TV D,
F 1 BARENTOFRE 7 BRI 51

Valb—H | EERE
ATLANCYS < BREEANTIRIETE AHE 2 o 7o RN A 7 WS OREE, SIRHETR 1V AT A
IANBE2016-2019
FAMILY-21 & EEETEIE A 2 L0 FEALERRE AL 2001-2005 JAEA-Evaluation 2006-002
> RFNEES FEtEKRE S 2004-2005 (55 9 A=A &R
> R NERS EEEHETRET 2 2008-2009 (BELES 2-3)
S BARRFNFE BF N7 3T FHHIRE AR - B A 7 VRGT - IRE SRS
2022-2023
MISA > BARBFANFES DRI O 720 O AR ) HFFEEPZE B 2 2013-2017
> BAREF TS RS g e — My TREta EEKE 2019
NMB4.0 > BARBET NS TEREN A 7 VO sk AFFEEEF % B4 2017-2022
> SCHEFEE BB - BEBENRIN 2 2 7 7 4 — 2 2021 (GF 2 RIS GEED
> BRZXAVX—T RN EES FHF Y —% 0 7 70— 772022-2023 (5 2 [A]4
HEEL
Z DA, < HSCEERT, FBR O MRS AD T2 O MR72REN A 7 VIZBIT D58 %, 3
BB AT AT DN 2006-2008

23 FRIAZIa=T«

WIZ I 1T 2 aE BRI B9 2 ME—DAiff%E = X = =7 1 & L T Nuclear Material Balance Analysis Community
(NuMBAC : ANy 7)) DD, ZDAAI 2=7 (13, FEROEFIRMTIZ AT 7256 &R 7E O 5 & %
HEZ 2023 FRIZRE LTz, M3 2 =7 41X NMB4.0 IR T — 22 FLISES ST Y, B4, fRs
S BHMEL . EREFHMEIIEICE T 21 S LA L TV A[12], 2024 45 2 AIZBRME S-S T, TAEA
@ NFCSS, #:& ESS @ ATRANCYS. H 37 GE O &7z & D NMB4.0 LIS O 5K IThh T\ b,

—

X 1 sHEAHAFFERFZES NuMBAC (2024 452 A 16 H@H LK)
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3. BN BT S EEFMETR
3-1. BOABBEATHRSIATOLARBBEY I I LT aL—4
MEMEB CRIR SN TV D EEARREIY A 70y 22— 22K 27T, 26DV I 2L —HZ|ZE
LINTVDHETART —FRX—2F, TNETNDORHBEITLO=—XTESNTEY | TORKERIEE LT
OECD NEA THERRN F~—7 MTbITWD, £ ZIZBMLT-Y R 2 b—Z X FAMILY21, COSI6 (i
fE0 COSI7), TR_EVOL, VISION, DESAE T& Y, ZORIIHFE SN I 2 —FDEL T, ZOEEEN
VFv— 0 OFERE AT REERGEZ{T> T\ 5, 723, CLASS, CYCLUS, NFCSS IZ— A ST 5
Va2l —XThbH,

2 WSMERI CBRFE STV OB A 7 vy I 2 L—X

a— R4 %R a— R4 %R

ANICCA SCK + CEN DYAMOND ANL

CAFCA MIT NFCSim Los Alamos

CLASS CNRS NFCSS IAEA

COSI7 CEA ORION NNL

CYCLUS Univ. Winsonsin Madison SITON Budapest Univ. of Technology
DANESS Nuclear21 TR_EVOL CIEMAT

DESAE Russian Kurchatov Institute VISION INL

3-2. ROz a=F~«

AL BE T 5 EERR et 2 2 =2 =7 ¢ ICBI LT, EER¥ & L OECD NEA OHMARZ#HZ =T,
B [EEEAY S BRI ST OO R 235 TWoFCS WORKSHOP

TECHNICAL WORKSHOP ON NUCLEAR FUEL CYCLE SIMULATION (TWoFCS WORKSHOP) (%, ##kkty1 7 1o
Lo L—HORRE L, 2—P— FIEBRE O T EBE R OREEE BRYIZ 2015 LR RE TR STV
AR L L7 — D EBRSHTH D, ZOEBESET. Ik & BRIV TR RIS KO, IR 7 v
2= FERBELTCWIEMERSML TV D,

B WPFC Expert Group on Advanced Fuel Cycle Scenarios (EGAFCS)

WPFC Expert Group on Advanced Fuel Cycle Scenarios (EGAFCS)i%, OECD NEA [ZFRE STV 25883l L O, %
B A 70y ab—3a VIIBROEMFEFZEE S TH D, EGAFCS 1T, JeiERIRIREN 1 7 AV HAR O 8 2 IE - B8 -
HfE L, ZOENARY R — NEATH 2L & MBEICRT 2 e #ERAREY 1 7 L OEMICEET 2/ EDOEF=— X%
T 272D OPAZRMIT 2 Z L2 BRNE LTS, ERINETOIREE LTE, FFET —~ OfENT. BIREH A
TN ab—=FOXrFv—2r  fENTEANBR%E, FHRINE ¥THD, HANHIEL, FAMILY-21 & NMB4.0 DBH% 7 v
—7REMLTND,

4. £

ARSI, SR DEOR OB BN O AR OSHTITIEN S, ERADHIER 2 2= 4
TIFBBI Y A 7 VX 2 b= X BEPEAIATON TN D, ERIMIITRR % 7o = — XT3 2 e
AN 2 b= N30 L EFE L, ERSECEREE TORMEIH LRI TN D,

&5 Xk

[1] Transmittal memo of CCC-371/17, 2002 [2] J. Nucl. Sci. Technol.58(10), 2021 [3] J. Nucl. Sci. Technol.46(7), 2009 [4] J. Nucl.
Sci. Technol.55(10), 2018 [5] NUMO-TR-20-03, 2021 [6] JNC TN1400 99-020, 1999 [7] S. Wada et al., Proceedings of PHYSOR
2018, 2018. [8] KiiE fth, HAFT-J154 2010 HFK DKL, 2010 [9] NEA/NSC/WPFC/DOC(2012)16, 2012 [10] H AR -7
PR CEE 10(4), 2011 [11] EPJ Nucl. Sci. Technol. 7(19), 2021 [12] https://nmb-code.jp/workshop2024-report

* Tomohiro Okamura! !TokyoTech
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Current Status and Next Development of Fuel Cycle Analysis Technique for the Future Scenarios
(3) HEFHEI— FORK ELRE

(3) Current status and Issues of Fuel Cycle Analysis Technique

PR e
A AR TR FEBR SRR

1. FEFM— FOJRK

R = — NiX, DEELEIZROFEFIFEZRRINB > TEIEL, 222 7rr hmr K RNy
Y ROMEEINZ T, RPN EREOWYTEHLNITH7-OICHAWVEN S, ERNIMIE L O a— R3T%F
L., G RET N THRIICEET I D, T T AL LEHEa— RE2NE LEEOSWELHT S
. Microsoft EXCEL®=X® AnyLogic 2 %277 v h 7+ —AIZL7cb D, 2a—HF—NRFIFEEEREE 52
b0, AR RETER L THFRIRZ BT 56D, REFEFIIZETH D,

ENICBWTIE4 20 2— K (NMB, FAMILY-21, MISA, ATRUNCYS) 2iBMIESNTWB3, ZDfic b8
BOMBEN 2 — FHBEITo TN DEEZ NS, THOa— R, MEENE COFmICHWS 729D
WA NG RAa—RELTEMINTVDEIIENFEAETHY, ZNET, a—FBARIND Z £,
HHADHE TN Z &3 T,

TR, I K& JAEA ICX > T NMB4.0 A —F v Y —ATAR SN, < Oa—F—|2 X 0 #FgEo L%
Y= LTHWOND L) oTe, 72, BRZ=XAF—JT - MBFRHBSHEICK T oMKy —% 7
I N—TTOEEFEAN T TV A OREe, SCHEH AT B - B BN AT 2 2 7 7 4 — AT % ADS
ATV A OB TIE, FEEFHE 2 — RBEMIC A IR e RA It Lz, AARRE T 72 ORI 7R
TIF  BIREH A 7 ARG - IRE DB RKHEETH, EEMNRRFT O DICEE R 2 — RS EE %
HEHSTWD, ZOLHIT, HEE=— FITERNTBORFICE EE6T, ENTORERHIFE LTH
WHIRD, Flo, BORNE R EFEMEIC L o TERRERZRZMIT 2 BNICHN TS,

2. HEFMED—FORUFIT—VICHEITH8E

FROLIZEEHEOREEVICH LT, #HEHMIz— FIZE< A v v R2a—RELTEfFINTE
B, BT AER - KEERMRGEOA 2R & O BB RAEOBLS CHERMEROZL < 2 a— FMRAEMBONEICE £
STEY ., ENTEZHERIC LD REEFITHOI TV,

F—MEE2EHRO a2 — FTHROTHET X F~v—7 TR — FRIEOFE R FETH D,
OECD/NEA TlE 5 2D a— K TRy F~—27 3T 1], PWR 1 fJH, FBR 1 flEO R/~ F~—7
RIECHALKZITo7, LALZOX I REETYH, U A0S NIz o TR —BI KR L,
BETOHEREEDICE, £ —FIXH LT [Fa—=v7 ) DRARTHD EfEwmINTE, 20X 57X
VI = ZIEENIL T UL MORBE A RFET D L O TRV, SWERAEOBLA T, FERICH X D EMES %
Fio RIS LTl o — RBREBEAET R E 5252 L3, RIEBBLERLOTHAH, LD, i
FiiZ BA TlX, 3 20 22— F(ATRANCYS, MISA, NMB)DZ %G T, FROFEFHEN 2 G F~<
— 7R EET AL L LT,

R — RORUFv—212F, KEL 3 2OERH DL EEZ NS, —DHIZ. AMEDOH L
VI —MEOBRENMLETHLHI L, TORIFa—RETET IV« T—FRXN—ANREETHDHZ &, =
OOITRBEFH R OREENBENZ L TH D,

Ry Fw—JMEE LT, NEA OFIO X 5 ICHM{E SN -fMEIT, 2 — FOEBROFRREREZHEL, T =
—= U T ERERT DIEOICARAIRR D TH D, £O— 7T, Biifb SN 7-METOESMEZ, L0 EMME
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DN YT ) A OFEROIEAEMEERAE L 72\, BUE, BURNVIR e EOMGTCIL. BARDF IR %
EABNZEY $ 5 FEMAR SRV TWA T, FEfl7RT TV A Ta— FMOEZI LT H T ERG
BCThHD, Flo, FEREANICOWT S, FHoKE - @les - 7245 - SMR, Jefig 2UF et - izt
REZIRR B ONRZEZ LN TWDTED, ZRENICK LT, (HDWITHAEDLET,) fkT U A E2RE
TOMERD D,

COROMBEICEALT, #FEHMIa— N, 7uer by R~FF A~y 7 ROLEO TRZH S
2, WELTWLETAENRLL, a— FHTEZETH L, LI, ETABRRLTD, AT A—
ZDOEFRND—E LRV, ZO7, K£a— NZARERRYVEST 27 — 4 2 MG T 2 0LENH 5, 56 &l
FEETIE, ZNETIE3 DO a— ROETNVOEE T2, 5%, @7 — 2 X—2X0E[HE1T 9,

“OHOBBIZE LT, PWR-MOX OBRBEFH AR F~—7 ZHWIZRGERNC L 0 . FRELD Pu RN
MR EE L0 KE S BARDLGAIC, NMB 22— ROFERITEENRRKE W ERDho T D, ZHULif T
flim— R—RITE Z 5720, Fa—=V 7 THREZ/NSLKTHZLIIRETHD, TDRD, XvF~v—7
Lo T, a—FRHOERENEOREH LN EZEEILTHICHEHODLZ LT D,

3. F&H

MERHI 2 — RO F~v—7 [ XMBERIEO—HE LTHE AR GTIETH D, £D—F T, BARDfFREZE
ELIFR O ) ABREOMLEME, ZERET VIR LT — 2 _X—2Z % LT, BB OREE,
WCREERH Y | FEEMEZEES TRVMATHDI EZATHD, ZOIFENCL Y, X F~—7 [HE % i
L. A% OIS ERIEOIEREE Lz,

BEXH

[1] NEA/NSC/WPFC/DOC(2012)16
[2] 2024 FEDFES 3L06

* Kenji Nishihara!

IJAEA
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Current Status and Next Development of Fuel Cycle Analysis Technique for the Future Scenarios
(4) FERERFFEHOEBFTMRAVFI—JICATE-EER

(4) Considerations for Benchmark of Future Nuclear Reactor Technologies
“AHER A
HALR

1. ERBLURFTIRFIFE2 A TOEE

TR D OFeky U A ORI MFEHMER SO BRE LTI, FREREINICBE T 2 5ofrkn i 4
BUBBEY A 2NV F VA OFERET A 77 VT VEAER L, #2472 b
— X OEFEMEDRRGE, 3 X OEROEAFHFIHDOIEY o U AREDiHimICET 2R I 2 L —#
DEGF#ITH 2L Th D,

FERIZREIREI Y A 7 VU A & L TE, BUEMNL L TV ABKFEILS & L0 #EREECHFERRN
HEOHNTWDE 4 AR AT A MG /M SHER S LTH M A EmE o/MEEY 2
—/LJF (SMR: Small Modular Reactor) 25 DFERIFEFIFHEATOIEAR B 2 Hivd, £ T, MEEHEMEEST
I, ATICRT 6 DORFIFX A TE2EETDHE L BIC, ENENORFIFEESICE L THRFICL D
=% T N—T (WO R L, BB A 703 22— a v 2 ET 20BN ELERDET—FD
AR LOCENZITV, X Fv—27 v F VAL LTHEMATRERIEET A 77 U ET LV O/ERZ Eii LT
%

KA

FR ARk e

iR A

TR A

/N Y 2 —)LF (SMR: Small Modular Reactor)

2. BELERFFEHREICETIRES AT Y ETILORE
UTFTE, EREo 6 SORFFZ A T LT, BT A 77 VT MMM T 2 H 147 E 7 L Otk
TEMRIORT, 2B, FICOVTIE, BRICTHIT L PETH D,

2-1. BEKIF

BRKIF & L THRMDETA b TS XA 7L LTIE, MEKRERKLE(PWR) & bR AR K IF (BWR)
D2ONHY  BREHE L TIEEIZ U BB EH STV A A, — 3T MOX BREFIMEH S 41TV 51E0e,
EIFRBHFE(R)IZ T 7 /L MOX ABWR OHEGENHED STV D, O X ) 7Rl a B E 2 T BAKFET L E L
TIXPWR & BWR D 2 DOHFRINZ % LT, U0 BREHA L3 KON MOX BABHEAEIF /42 MOX BREHF L 2 st
J %, Table | IZfHAERETLE RT,

2-2. BN SRR

FRAL kBl End e & U Cid, TEdigsim - 7 L o ERLFHENZE] (LLF, TFS)) BX O [Edshts
P A 7 VEREBIZERTE ] (LLT FaCT) (2 TG R Ol S 7 SCHR[4,5 %582 oais. B ) 3530MW, X
H77 1500MW OF U 7 N HRARE 235808 LT, £70, @EFOEHOFIHEE L CiX, Pu iz & TemEH
FREREN A 7 VOBBNRE 2 5N DM, I L > TRE L R DBFEMREN R D Z L e, HFEET
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Jb & U I AREESHAA DA b ~1.1)38 L OVEEEAHA DG 1.2)0 2 DOF LA RE L, e o TRU &
HEIZOWTEZEY 414 7 VR EBET 5, Table 2 IZJRFIFET VOIEFHRZ =T,

Table 1: J-{47E 7 L DAL o—R KN [1-3]

JRF-JR 4 FR PWR(4 /L —2), PWR(4 /L —7), ABWR ABWR
- LS ARV I MOX JRAERA L AV I 7L MOX JF s
BT [MW] 3423 3423 3926 3926
PREE « FHERTEH | 17x17 UO, kK 171700, Wdr 9x9 UO, A K} 8x8 MOX #hk}
17x17 MOX &k}
DU K9 4.1 wt
IRAMEEE - 25U K9 4.8 wt% LUF (UOy), BU: EAREY | Put AR
ELES IF Put: XL MK % 3.8 wt% 4.3 wt%
13 wt% (MOX)
SFLERR [m] #3.89 52
b S [m] #3.66 3.7
Z DAt - - - -

Table 2: Ji-{4FE 7 /L OtEERFE o— B LR e EE S [4,5]

S CE2Y ) FaCT {8517 0, FaCT /& BB A O,
- NLiEST RAYH RELF
) [MW] 3530 3530
el o B~ LT B~ LT
G I I YA AR
Pu: 18/21 wt% Pu: 22/24 wt%
IR AL - (P74 M) (PNBI/4MAD)
BELES LY MA G5 | Y MA &4 %
1.1 wt% 1.2 wt%
W EIRS Na
VGINIEReS #5.40 #5.40
JF LR &S 1.00 0.75
HETE b ~1.1 YR b 1.2,
DA IR AR 0
7y NRIER

2-3. ERARHBEER

&R 12OV T, FS B LV FaCT IZB W TR LI E IR & & ISk~ et B O IR0 o
B MTHON TN D D X, AL GE IZBWTHKETRE S o/ b U w7 AmElsE)F PRISM[6] % 2 |
L CENEAR T O LTI ORI THA TN D, SRMREHGHEF WG TlE, A7) 840MW O/NHF | Y
U AGHIEHE [6,7]. KA L LT FS ICTREATONIZET) 3570MW ) R U o A% H EEF(8,9]
AE L7, ANMFIZOW TR BB B R OFRR(LWR-SF)IZ D BB B 72 257072 5
N MA BRBEIA O, KREVFIZOW TIEHERELE DO B2 5 2 SDOIFLZIRE LT, FTIFEET /L OIE#H % Table 3
WZRT,
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Table 3: Ji-{4FE 7 /L DA T—& BIAEHEEIF [6-9]

HIE MA L B AR ERLEC, | O IR R,
[—— JNEL Y L [—Ju”‘j Ef‘kF A 1 Ef\kF
St LWR-SF Hik MA BREMF L KD, ST O,
HEDVA=R N - Y AR NN . _
BRBHF O KA KA
T [MW] 840 3570
" . . . & BIREL, & BIREL,
BRBE - R AT & R IRE & BRIk

U-TRU-Zr &4 U-TRU-Zr 5%
Pu: 12.1/12.1 wt% | Pu: 12.4/12.4 wt%

IRAMEEE - Pu+Np: 24.2 wt%,

b Pu+Np: 23.7 wt% MA S55%: 42 wit% Zr: 10.0/6.0 wt% Zr: 10.0/6.0 wt%
(PIRI/ZMAD) (PRI 5MET)
W ERF Na Na
JFOER [m] #72.20 4.70 4.70
LA S [m] #71.02 0.95 0.95
PR b 1.1 HGE b 1.03
DA, - - RO B i

7Ty MRk

' l—mijxn:'

B AFOFHFET L E LT, ZH AR SIRGEATIC TR DM T O e @R AP 2 — B 35
VXTA@HHMWMW]kﬁbﬁoGmﬂ&%iﬁmﬁ6%MW@%%ﬁL“U?A@ﬂ%ﬁﬁxﬁfh
D, RAFHAXDSERONY U LAE/{LIENTEDLZ NG, BEHERET T KFREIZHLTO
HEHHARETH D, £ DMOFEITTIZ OV T, Table 4 1ZR T,

2-5. RIS

FEREIF IR & <30T T 7 LRI & AL s F o 2 FE & 0 | WM O EIZ Lo TEL
HPEFIE - EE A O OFREDFEET D, WRIEFE WG T, 7 v (Wia AR B L IR & v R
EHIED 2 DB FFIFET IV E L CGRE LTz, RIE 2OV TIX 72LIiF-16BeF-12(UF,-TRUF;) (BUE I mol%) &
PREHE & 3 28 7 2500 MW O BERTEE 7 (L TARIE BV YE IR 1] 2 . B IC OV TTR IR =1L ¥
—HF7E - BB MR35 35NaCl-35CaCl-30(UCH:- -TRUCK) & REHE & 32 24 H 71 700MW O H bWl
HEEEIF[12]% % E L7-, fLERRE T % Table 4 (2R 03, —EOMHARIZ OV CIXBERGTT TH 5,

2-6. /NEIE Y 2 —/LfF (SMR: Small Modular Reactor)

SMR ZDOWTIE, b 23 ER L T2 K[E NuScale tHDEH 77 160 MW @ Standard Plant &5 /L[13]%
e LTREFTH B, L LN EG, NuScale fED T EEFT NMICHOWTIE., BiHHEEIZoB S bt s
FEf 2 — RICLERERPINETERWATRRERH D 2 L2 b, ENA—T—#Z%ED SMR OFMAFTEHIC
WTHIAT L THRFTF TH 5,
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Table 4: JFL7J7 € 7 L DAL T—mil o ) -

2024 F DK

TARMESF « SMR [10-13]

JRAIFEE AT R T A YA R SMR
BRIP40 TR GTHTR300 - 7 AL ES R WAt e NuScale Standard
- NLEST FHF B e e LGl Plant
EH T [MW] 600 2500 700 160
UO, BRIk "
‘ . (£ 1010um), 72LiF-16BeF,- 35NaCl-35CaCly- U0 HH,
L I2(UFeTRUFy) | 30(UCI-TRUCL) | | UFuel-HTP2™-
17317 BREHE A IR

EHIR

T -

B5U: 14 wt% 25U: 5 wt% TRU: 6.7 mol% 25U: <4.95%

BCES
A L E - gk
WHB ~U T A Vs R AN 12K
JACNERE [m) 8.00 6.00 2.3 1.50 m
SR S [m] 7.00 4.80 2.4 1.99 m
oM IKFERE~D TRU %42 TRU BZZ e - 46
1 AT AE

HEE TIPS A TOIERET A 7T VETNVOERICHIZY . TRIGWZTEWERFFIFE S A 7D WG A =2 H<
HFLE U BT ET,

ZE W

(1] o ERERE - PikiR R PmER () — X BRSO R, %10 7, HART /5=, (2008).

[2] JAEA, “JENDL-4.0 |Z3£-3< ORIGEN2 HWiiEifE 7 77 U & :ORLIBJ40,” JAEA-Data-Code-2012-032, (2012).

[3] /MK, “ABWR (Z351F 5 MOX REI O 2JF DRI Edl 70 MOX OEANI/ Ny 7 775 0 2 Ridfas2 7 AR 7%
258, 56:6,378-383, (2014).

[4] JAEA, BARJRFAIFEEE), Sl EFET 1 7 L O IR LRSI 7 = — X 11 ik 3,7 JAEA-Research-2006-
002 (2006).

[5] JAEA, BARFEFIFREGFRR), “BEEMEFE Y1 7 VEBLFFEBEFCT ey = b-7 =—X T #EFE-",
Evaluation-2011-003 (2011).

[6] Triplett, et al., "PRISM: a competitive small modular sodium-cooled reactor." Nucl. Technol., 178:2, 186-200, (2012).

JAEA-

[7] Fuchita, et al., “Core Concept of Innovative Small SFR with Metal Fuel for Deployment in Japan,” Energy Reports," in press.

[8] JAEA, “EiE LA A 27 LD TR AL 7 = — XM HMREE-(1) JRFFE 77 F v A7 L= JAEA-
Research-2006-042, (2006).

[91JAEA, “F b U 7 AGHUFOUF D « BRBHX GG (EBIREHF 0)-2005 4 f—,“ JAEA-Research-2006-077, (2006).
[10] FHES, “EIRT AP T A X —E U REL AT L(GTHTRI00)ORZEAGRENIR#F,” B AR T 2S00 SRS, 2:14,478-
489, (2003).

[11] Fujikura, “NEUTRONICS DESIGN OF MOLTEN SALT REACTOR FOR TRANSMUTATION OF VARIOUS RADIOACTIVE
NUCLIDES,” Proc. of ICONE31, (2024).

[12] W, BRSPS 2023 FROKRS, HBUFMESE v v a > HEREFE O EWNABRR TN & RN (1) WRE
WA DR, HRAL VA R = U OO BHIE IR & ATTJERRE, (2023).

[13] Application Documents for the NuScale US600 Design, available on U.S.NRC website, (2020).

* Naoto Aizawa

Tohoku Univ.
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Current Status and Next Development of Fuel Cycle Analysis Technique for the Future Scenarios

(5) FRBBBY A VL BETOFBHEAN >V FI—VICRATEBER

(5) Considerations for Benchmark of Future Nuclear Fuel Cycle Technologies
i B2
VRO LERY

1. ¥R

BB 7 VEAN ORI TIE, BB A 2 MICE END SR TROFMERENLETH S, T
BIE, 70y Py FERNY 72 RB LR BTNy 7 =0 FEIROBREIZE 2537 A =2 18%< |
BRIV, FEHIPEICEE T 2 0ER S 5, MHiMEEZBEE TS LREOBELZE T 2R ET D L. Ak
AL L TN T U AR L TWDHZ L L HERBEL S22 200, #EMEIC AV 2 Hiirs
ERV T U A RHTRERDIEBLE R DIZR D BENNH D, FEEHROZLYEOHIWIT, mEREMMELE
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2024 Fall Meeting

Planning Lecture | Over view Report : Research Committee on Fuel Cycle Analysis Technique for Future
Nuclear Scenarios

8 Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC 1 Room
N(Recture RoomsB 2F B203)

[1N_PL] Current Status and Next Development of Fuel Cycle Analysis
Technique for the Future Scenarios

Chair:Takashi Shimada(MFBR)

[1N_PLO6] Panel Discussion on the Update of Fuel Cycle Analysis

Members in Research Committee

The Bridge to the Future: Fuel Cycle Simulation for Forecasting the Future of Nuclear
Energy

As we are approaching the mid-21st century, the energy environment is undergoing a
significant transformation towards the realization of Green Transformation (GX). In this
context, the further utilization of nuclear energy is anticipated. Policy decisions, business
planning, and research and development strategies related to nuclear energy increasingly
rely on fuel cycle simulation that predict the future logistics of nuclear materials and other
related factors. However, how should the verification of these simulations be conducted?
The establishment of reliable verification methods is urgently needed to facilitate rational
and transparent discussions and decision-making processes moving forward. In response
to this need, the Research Committee on "Fuel Cycle Analysis Technique for Future
Nuclear Scenarios" is actively working on establishing a foundation to ensure the quality
of domestic fuel cycle simulators in line with the current status of nuclear energy in Japan

©Atomic Energy Society of Japan
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Session 2024 Fall Meeting

Planning Lecture | Joint Session : Nuclear Non-Proliferation, Safeguards, Nuclear Security Network, Student
Network

8 Wed. Sep 11,2024 1:00 PM - 2:30 PM JST | Wed. Sep 11, 2024 4:00 AM - 5:30 AM UTC 1 Room
O(Recture RoomsB 2F B204)

[10_PL] Discussion on the 3S for Peaceful Use of Nuclear Energy for
Future Generations

Chair:Yoshiki Yamashita(Nagoya Univ.)

[10_PLO1]
Concept of nuclear safety (Safety) and its implementation

*Akio Yamamoto! (1. Nagoya Univ.)

[10_PLO2]
Concept of nuclear non-proliferation (safeguards) and its implementation

*Masato Hori' (1. JAEA)

[10_PLO3]
Concept of nuclear security and its implementation

*Hiroshi Sagara1 (1. Tokyo Tech)

[10_PLO4]
Open discussion

*Haruki Tsukada' (1. APU)

©Atomic Energy Society of Japan
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Discussion on the 3S for Peaceful Use of Nuclear Energy for Future Generations
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(1) Concept of nuclear safety (Safety) and its implementation
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(2) REHRE@REAILE)(Safeguards) D& & T DRE

(1) Concept of nuclear non-proliferation (safeguards) and its implementation
UEOHEA!
JAEA

1. REEBEOE R

1938 AT~ A b — N—IT Lo TEGHPFE LI, TN, BARIEHICIRY D5 ERT A
VadAr, VI — REOKRKEEE COEMMII VLN -7- (1939 ), 5 2 kAT TR
OBIRIT AT, 1945 4, JR T, Bileds s LCEFHMTHEA SN, —F., ERmlRET 715
LD v, 19514, KEIZBW TRAIOFE T /138 BHT N EiR & B LT,

JRF 2%, R e LTHEERMTORME, SEE - o= —JE L UTEMmEMOF]
DOWE RS D Z & D, BEIBOILENS IE & DA A OmN A2 BT 2 & & BRI Sz o,
PREEHSESIE CTh 5, PREEREESIE I, BAIEB R & IR 0 SEFR F O L& o i i C 8 22 72 8 %
RBi-LTW3,

2. REEEDBM

RIEHEZ — STV &, MREREHEICES S KA EOKIH (undertakings) % TAEA D3RR T 5 2 &
T D, IAEA (T & DM L7aBadid, FEPEF D OFEFFMICET2aIy h A FEBITLTVS
ZEHREBEASICRIEL, BB AOY X7 2l U T, REEFEOXIR L DEWE, SN EEFAN
DDA SND Z & 2Mibd 5, MR RIEZ 292 2 LIIATTRETH 523, T1AEA (3, EER4:
RTHR LT, FEPRERE G EICED REFERG 2 BT L TVD LW O EETE DRGEL I T 5,

BEAIEHBESK (NPT) O35 (1970 42) LR, REHERHEIZLL T D 3 20X A FITHnf s,
O CFEROPR R E [ E Comprehensive Safeguards Agreement (CSA) (INFCIRC/153)

NPT 2 3 55 1. FERZILARHIAT SR 550 & Hifiiti [E O Ji 1 J) DO SRR 030 5 T X TORME DI 54,
2023 47 12 A KHBUE 181 22E D Z D E & 5 %)
@ *SWFrERERERE  Item Specific Safeguards Agreement (INFCIRC/66)

NPT RHHKIDA o R, NFRZ L A RTTAOHPHEL, _EHERFIHECESE, ZHE LY
BN A ST D T DI,
@ HFEAEEMLH E, Voluntary Offer Agreement (VOA)

NPT FO#ZEeaslE Ck. 8. 3%, A, ) PAFEMIC TAEA RIERE O M %% 7 2 72 D ITHf, IR
T HER% DRI,

Eo. INOLDOBEDHEEFL LT, UTD2o90H 5,
O BMEEEE Additional Protocol (AP) (INFCIRC/540, 1997 %)

PRIERE O I M2 58 b L R O R 2 8B T 2 72O O EE, REEHE O H &P Ok, fiseme T
7 & AT/ IAEA OFEIRZ A+ 5. CSAFEZNE D 5 B 136 1> [EH 354,
©@ V&% EE Small Quantity Protocol (SQP) (Original SQP 1974 4, Revised SQP 2005 4F)

BWVE % A L7 WU E O R AT 2 E ORBERTE W E RS Rt O 72 DAFR S 7-igEE, CSA
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@ HWEHESINTMERIZHT D RBAEDAFE - W (I A2—R) ORFE
@ KRHEOEWE K OTEE) D5

3. REEEEDREME & &R

IAEA, ELROFFET L, REFERHELR B EZICE S BELOHREZEITL, Lo BEOEK
Z B L TR ETRE 2 Eli T 5,
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B, hoZ < OEBEE & RIS, BXEINTEY ., Wil EF50OD0O8E L 78> T b, 2024 40
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JEA DTS,

— 5T, REHEOMBOEYEITFELAHEMLTEY . ERHREREONRILARD TS, N
2T, BUE, FEIZBWT SMR OEAGFENHEA TEY | fk, REFETEIO-BT L Z LB
STV D,

ZO XD 7RI F T, TAEA X, 2014 AEEH L VD SLA OBA%E - B AZHED T D, SLA (X, TOEDE
PREHF A 7 v OEANIORE ). IRBEHEE OFE R, TAEA ORFEHEEH OB, [E PR S E O ik
RRNED 6 SDOEBERDOEFELEZR L, REHEOERIREIEZHDL S D TH D, TAEA 1T, 2023 4 12
HOFERT, 135 MENT SLA ZH AW AT, (REHESROZIME D 97%IC SLA BEH I nTnbd & L
TV, 4% 612, SLAD T, RIEHEOZRIDNET Z LN TRIND,

5. HADORERE

AARIZ, R ERBEIZESE, BRI HICRE L, R R SEREEEEICE ST, CSA R
AP OEMFZHLET 5 & & b, ENCREERE S 2R LT b, IR %2 2003 FLIEHFS TR
D, REHEOKRHEEO > TH D, M2 T, BRETABESED 2 EEETHIHEICHE S BELIRIT
LTW5,

— 5T, FALBRIERER & hh 6O AR TAZIRBI Y A 7 NV ER 2 RA T 5720, TAEA Db EREEBZEHL
TWHETH® D, AARTIE, 2L OISR ERE, EREHREESELHIE - BEAL, B2oziRlic
HRL CWD2Y, 2R DRI DIY MAD, EEER 22 RER BRSOk 7O EBETH 5,
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6. REEH B DRE L XS
PURIZORBERS E OFRE & S BB /2RI DWW T E & DT,

(1) AP DAL,
PRIEHE 29810 « 20T 25 2 & 2 HEOIZ AP MERC S IV7223, KIRE LT 45 EDRREITH 5,
INHDOESOBUEH, AR E T E & HIc, SEOREEEEEEDOAMBRNEETH 5,

(2) El2 D IRMEHE ORI
IAEA ORBERSE TR OBEBEN RIAD RN Lnd, B 2REEEONELEED DZVLERNDH D,
SLA IZ X AR E O Kb E D D L L HiT, AL, BRT 4 v 7 AEOFHHEMIC L D2 EROBEL
DFIbITONTEY, BT, ZTNOOHMHABZEDLILETH DL, 7o, FLWIERICHT S
Safeguards By Design (SBD) DO MHIZ X2 EEDOENEMED D Z ENEEH LN, 8, BEFxa
U7 1%z, 3S By Design \\o72 3 20D S Ofb LB F(LAEBTE a7 FoORKEL, 4
BORHNT—~ThdLEZD,

(3) F DA FRRED it
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7.FEED

RPEHEE H T, BAIRE O & 5 ) O FEFnfH ORED T E CEELREI 2 H > T D528, i
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52 EIZED 3SOMEMEDBIIFFTED00E LILARVY,
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[1] Supplementary Document to the Report on The Conceptualization and Development of Safeguards
Implementation at the State Level (GOV/2013/38) GOV/2014/41, August 2014

[2] Safeguards Statement for 2023:
https://[www.iaea.org/sites/default/files/24/06/20240607 sir 2024 part ab.pdf

[3] The Agency’s Programme and Budget 2024-2025, GC(67)/5:
https://www.iaea.org/sites/default/files/gc/gc67-5.pdf
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2) BEXa1 VT OMEEETDRE

(1) Concept of Nuclear Security and its implementation
HHEE P!
THITK

1. BEXaVTqEZE

eXa7 4] OU—RZOLDIXZEEERMEDLN T % L TWD0, AR CIXEBER 75
(IAEA)DERTH L. BWHE., TOMOBIRMEWE XXt OB ask 2338 2 W, 1 EMEEIT %, T
AN, RIEBEEXIZ OMOEZE O & 51T 4O 1L, K O%HG) IZESWTREHT 5 L BRI,
T U A MCHEZEREN, (WEERZOLOEZELZ &, QBDEZ BAEEREEZEDZ L, (3)
FREWE 2 BV ELED Z &, (OERCHEL P E L VBET 2 2 & (WIEBETR) . ULk
DB~ IE, BIMEOHIETH D, T TEME LI, 7V b =17 A(Pu-238 80%ATH D b D), U-233,
U-235 (RRD 7 VAR 2B 2 2 H DYDONRD HNT-BEBZ HHDTHY 23, ZTOMO S HEDE &
X, BRI TTHE TH - TEDORFHRA B SNZEAICB O CADRBEICE KRR BEL KFTBTO
HHLOELTEDLNIZLDTHD 450,

National
detection
architecture

Response to nuclear
security events
involving MORC

National laws
and regulations .
¢ Materials out of Nuclear
regulatory forensics

Nuclear control

Legal and Security .

Radiological crime
regl"atory scene mganagement
framework

Nuclear security
at major public
Human events
factor
International
legal framework Human
resource
development Preventing and
protecting against
the insider threat
Nuclear

security
culture

Domains of Nuclear Security
B1 X1V T OEELERLEMR’

B 1 icEtxa )7 ¢ OEERERLEAXEZ RS, KIS A A= L LTE, BEREMS
RENY AT L Enb k2 [YBRhE | STl Bbond ., RIETAICLVELHIN - ik
SHEVE OBRE - [BIUCHELEE OB R E (B . 15X 72 LIRS0 - iR T v 2 A% oxt
JEE Vol [EEEANT-BOBERVFZOMOBSEDEADRIE . NHLITEROEEX 2 7 4 X
{EEER L Vo 72 TAKER), ENHEHSCEESNE KOS BENERR) & 2D, TETIEY
AN—tF 2T 4 bEELYHEOGEERICED LN TS, BEEFEETIIR T HEEFICRL T ER

*Hiroshi Sagara!

ITokyo Institute of Technology
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LLEOBEVERAL TR 245 O fRbe P RERFRIA < . EEEE T RO ERE S, AFE. ELgE
B BB, BET, MENRALERS, BMOKESR. W LRLZT. WREE. i, WMr~L
IKSEEY . S DITHISE - MBI B B L TV 5,

2. BEXxa)TaIcBT5RENRE

JRFNLZREFRRIEEF 2V T 1 IZBWTHIRE#EOEZ T RRY AT\ D, R laaRiZ i)
LY E Bk 5 RER R 2) &2 FICHI T 5, el WIEMEIT ATk T D IRIE#IZ oW T
. R e L B S E AV CTRSERER RS SS 2BV TH LI SN TWEIEDELLE
SR I TV,

B FEER 72 B R I IR IS RS W BB ICE S ERETH D, IAEAEX 2 U 7 ¢ B 3CE No.13
X HARDOJFEAFEREE TR, BWEOSHAITIE U-235 BigEmo &, U233 &, B X0 Pu &(Pu-238 80%
KD H D), WMNOF®IZIY, WED Attractiveness( S IEFHME) NS T 3 KT T2 285 F1E M
EHLNTVDHER 1), KETZ XA —HOEFEEEST HEWE KT 2 MW TIL, Atractiveness(1~1EF/]
ML FTE IR I E TRICH b S, A U AU RO N ERBTFIEN E TS,

NERGIERN)EE 3L A IR R f5(Limited Access Area)
EREHN. ERRGH. AR F [0 X $2 (Protected Area)
7RI = FHEERX IS (Inner Area)
BT RIS OB RRE | mIRm stk
WEER —| il
o L K h” %EEE
GEWIRITA / """"" VEERE. B, hETFE. EERS(Vital Area)
o' = =4 La|
L  MEHR. B2 ILFHREF REDE
RoS I &%YME
’¢'7
o000 A X5 MZYE
K2 #WEERICHT HRERE" E3 MEBHMHERS
®1 BEPEORS
(REgS&)
FIb=r9 L F 2kgBl £ 500g% B A 2kg R 15g%#BZ500gLlF
REE 20%LLE Bkehl k 1kgE#B7 Sk 16¢%87 1kebl T
= BMEE 10%LLE N =
rbgszz petionion 10kgil E 1kgZ A% 10kgRil
KRYSUDLEEEL i
10%3kH 10kglE
52233 2kgBl L 500g% A 2kg R 15g%##BA500gLl T
(E5F) 1 Pu238>80% ER<
BWEERHALT. ImEhi-h A TORRRIGEEN1TLIERUTOLO | kESHORS | F2 “ﬁiﬁi&,}é
m - =
HMEEBEHLT, 1miEL A TORSRIRESEI TS EREEI L0 | REHORHH SRR AT
(RREEA10%KADREYSUER) HSRBILKIZETNIEDEROET2 | D1TVI TS JLA. mREE
CENTTHE 2H5 R B
BENDEMEIL,
RRIT, $IEIT, FUD L, BEEN10%REORAYT SEBHLT, 1 I BERAT
mEER - M CORRRIN SR EABHERCHNT1 T LA EREEZHE0

R OWENE T & 2 Hiffiles & LC, MERBGERES VSN S, TAEA Bt Fx =V 7 1 #)F No.l3 IZLh
. K00 SN EWEICR U, SEARIBRRIR, JEOBAH R, B0 EN RO Hiv, KAIG L
TZHIANE R AR IS L OREN RO DB 3), F7-. WiFEMIEITAIC L0 WSO Y E 235
AN &V R R B (HRC) & 5 215 D ekl g, MR & U OO Xk 2 3% LR R Hh
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Do WEH IR IREREFSOHEN Z2Z T EYEEFIC L VBMShHETHY . PigRIRNs %o
TEENRD LD,

et DMERE T db 2 SMERI(HIERDEE & L C. BEZ SN T EWE K O OO G E ~DXIE & L
TELEOM LIRZTT &L W o TR A 2% < ORIEATIZ K 2550, EEREKOBITONM A2 & D
EHHE DR B 5,

3. 38EREXIVT4

J5¥- 712 42 (Nuclear Safety) * £ % = U 7 ¢ (Nuclear Security) * £Z AL/ B & £ HY & (Nuclear Non-
proliferation/Safeguards)® 3 2D S/ bRk S [3S) 1E, JRF )= 1 — LA H ORARFH & U TRREIC
&i%%%&éhf%fd@ﬁ/a\fiﬁ 2008 4FIZBIME S 7o EHEEIRFRMY 2 v MCBWTHARDIERIZL Y 38 (251
L7 A = m X —ZET 2 EHEEA =2 7 F 7R EME S IV IAE N, EERBOIIC S EER S &

TR S iz,

B 4|2 38 OFEF ALY, BT AZeE, NEBREZ ROk & IFENCER T 2 o R
EIBENOET LI EEENE LTEY, RPN AT AOEE, ARKEECANER (ANHIHERE)
ZERFRLLTND,

BtXx a7 A 13FEEER - 7 r ) X MEICL OB RIEEDOHEH . ANRRZRBUR YW E O IR KU
PR RROREZIS Z LA E TRY . BWEZ OB E OWIR, Ms O ST,
8564 5 X° Radiological Dispersal Device(RDD), Radiological Exposure Device(RED)7¢ & D % D AL FF0H
EERRESLE LTS, BRIAREEOREZRENT, RCANERTH> THRFNLEOLEITER
S TZERICE D bOTERVDICK L, BEXa 7 4 CEERNE ORI E LTRY, BAR5H
T Ta—FRROLND,

BAIERIXERIC L 2B RGO 2 B E LT Y | REEEEITZ D720 O ik & B2 CEI 72l
EHEDO—>Th b, EWMEORNEEHCER ORIEM AN Z . AT 2> & O BERREK%E O R E
L7V AT U M, BEGORESCEFERFEMELZRKNEFRLE LTS, BEExa )T 0 LITBER
%E@@z:&ki@ﬁﬁﬁ%%ET%%T“J@@@H%%%“\ HMENERTHY , FEREERLT 1Y X b axwtR
L X=2 T 0 LITRR D, o, BAERBURERE CIIE G L L THEBREELZ B EL TWD
MW, X2 VT 4 BMEAET S RDD X RED T S TR0,

J?¥j3/ZTA 3F|§|%Iﬁ< FaYzRk EES
*;"t-'-\":LUT'f BARILE/ REREE
78 < ﬁﬂﬁgg | Vk%%‘*%o)ﬁﬁi

- iRk fE
. -BRRE tlb'-*-ﬁﬁiﬂ
i; AMBR Rzl | AR ERRERR gy
' | 5L VRS, D
| /RDD/RED] A

|
|
|
|
A : wmaesm 2L 1o7Ih
|
|
|
|
|

B4 38 DEEREEHE (Choi (2011) *Z2BFEIZ{ER)

4. 384 A& —2 x—RA & 3S by Design

Bt )7 o O EBREAT A8 DIREXBORE & T HERDA o F—7 2— X ZHOWTEL, BT
NEZRTBT LEEVEMEE A, B ORAETF L%, 28R m, B KoznEnict L T2
KOEERNPOHDLZENERINTNWD %, Fo, BMEBIUIKR L THERAZ 2L HEHE#E, Btx=l
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