Thu. Sep 8, 2022

Room A

Planning Lecture | Over view Report | Investigation Committee on Agora
on Nuclear Energy

[2A_PL] Tasks and actions for nuclear fuel and Rl
facitlies at universities and research

institutes
Chair: Takumi Saito (UTokyo)
1:00 PM - 2:30 PM Room A (E1 Bildg.1F No.10)

[2A_PLO1] Tasks and actions for nuclear fuel and Rl
facitlies at universities and research
institutes
*Nobuaki Sato' (1. Tohoku Univ.)

[2A_PLO2] Current status of nuclear research facilities
and measures for human resource
development
*Tomohiko Arai’ (1. MEXT)

[2A_PLO3] Surveillance of management of nuclear fuel
facilities
*Naoki Kumagai' (1. NRA)

[2A_PLO4] Overall discussion
*Nobuaki Sato’, Tomohiko Arai?, Naoki Kumagai®,
Yukio Hosono® (1. Tohoku Univ., 2. MEXT, 3.
NRA)

Planning Lecture | Board and Committee | Ethics Committee

[2B_PL] Thinking about Trust in the Use of

Nuclear Power in terms of Ethical Action
Chair: Shin-etsu Sugawara (Kansai Univ.)
1:00 PM - 2:30 PM Room B (E1 Bildg.2F No.21)

[2B_PLO1] Professional Principle and Conscientiousness
Principle in AESJ Code of Ethics
*Masanobu Kamiya' (1. JAPC)

[2B_PLO0O2] Social Responsibility of Nuclear Experts and
Particularity of Its Risk
*Kohta Juraku’ (1. TDU)

[2B_PLO3] The Course of Nuclear Power Plants and
Local Community

*Mikio Iwanaga' (1.FUT)

Planning Lecture | Technical division and Network | Nuclear Fuel
Subcommittee [Co-organized by Standards Committee, System Safety
Technical Committee]
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[2D_PL] Advanced safety of nuclear fuels and

cores
Chair: Ken Kurosaki (Kyoto Univ.)
1:00 PM - 2:30 PM Room D (E1 Bildg.2F No.23)

[2D_PLO1] Address by Standards Committee
*Yoshiyuki Narumiya' (1. Standards Committee)

[2D_PLO2] Activity on improved safety of fuel and core
*Hiroaki Abe' (1. UTokyo)

[2D_PLO3] Technical report for design safety of fuel
and core
*Ryo Fukuda' (1. MHI)

[2D_PLO4] Activity on accident tolerance fuels (ATF)
*Shinichiro Yamashita' (1. JAEA)

[2D_PLO5] Activity on lead use assemblies (LUA)
*Shoichi Kitajima1 (1. CRIEPI)

[2D_PL06] Discussion
*Yoshiyuki Narumiya', Hiroaki Abe?, Ryo Fukuda®,
Shinjiro Yamashita®*, Shoichi Kitajima® (1.
Standards Committee, 2. UTokyo, 3. MHI, 4. JAEA,
5. CRIEPI)

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

[2E_PL] Research and Development of SMR/Gen-4

and Related Materials
Chair: Kenichi Fukumoto (Univ. of Fukui)
1:00 PM - 2:30 PM Room E (E1 Bildg.2F No.24)

[2E_PLO1] Current status of the fuel and material
research for molten salt reactors
*Yuji Arita’ (1. Univ. of Fukui)

[2E_PLO2] Development and Issues of Fast Reactor
Core Materials
*Takeji Kaito! (1. JAEA)

[2E_PLO3] Development of Highly Microstructure-
Controlled Boron Carbide-Based Ceramic
Neutron Absorbers for Improving the Safety
of Fast Reactors
*Katsumi Yoshida' (1. Tokyo Tech)

[2E_PLO4] Development of Advanced Reactors in
Hitachi
*Tetsushi Hino' (1. JHGNE)

Planning Lecture | Technical division and Network | Advanced reactor




division
[2F_PL] Value of advanced reactor development

based on social trends
Chair: Takaaki Sakai (Tokai Univ.)
1:00 PM - 2:30 PM Room F (E1 Bildg.3F No.31)

[2F_PLO1] Values and issues in developing advanced
reactors that can contribute to the solution
of energy security and radioactive waste
issues
*Naoyuki Takaki' (1. TCU)

[2F_PLO2] Contribution to carbon neutrality by
advanced reactors that can coexist with
renewable energy
*Shuji Ohno' (1. JAEA)

[2F_PLO3] Foreign country trends and international
cooperation on advanced reactor
development
*Takuya Seshimo' (1. JANUS)

Planning Lecture | Technical division and Network | Reactor Physics
Division

[2G_PL] Reactor Physics Engineers be Ambitious!

- Suggestion of Venture Start-up
Chair: Satoshi Wada (TOSHIBA ESS)
1:00 PM - 2:30 PM Room G (E1 Bildg.3F No.32)

[2G_PL0O1] Why nuclear venture with Reactor physics?
*Masatoshi Yamasaki' (1. Studsvik Japan)
[2G_PL02] Challenge to technology fusion on Kyoto
Fusioneering
*Masato Tabuchi' (1. Kyoto Fusioneering)
[2G_PL0O3] My custom-made nuclear career: from a PhD
in reactor physics to founding an owner-
operator of SMRs in Estonia

*Merja Pukari' (1. Fermi Energia)

Room |

Planning Lecture | Technical division and Network | Nuclear Non-
Proliferation, Safeguards, Nuclear Security Network

[2I_PL] Challenges in Nuclear Non-Proliferation
and Nuclear Security for Next Generation

Nuclear Fuel Cycle
Chair: Hironobu Unesaki (Kyoto Univ.)
1:00 PM - 2:30 PM Room | (E1 Bildg.3F No.34)

[2I_PLO1] Challenges to Nuclear Security in a Changing

Nuclear
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*Jorshan Choi' (1. Formaer UC Berkeley)
[21_PLO2] Nuclear Non-Proliferation and Safeguards

Challenges related to Advanced Nuclear Fuel

Cycle System

*Masato Hori' (1. JAEA)

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

[2K_PL] Human Factor, Safety Culture and Risk

Management
Chair: Makoto Takahashi (Tohoku Univ.)
1:00 PM - 2:30 PM Room K (E1 Bildg.4F No.43)

[2K_PLO1] Main point of Risk Management for Safety
Assesment
*Kazuhiko Noguchi® (1. RSSCCC)

[2K_PL02] Holistic View of Risk Management and
Safety Culture
*Noriyuki Maeda' (1. NSRA)

[2K_PLO3] Essence of Safety Management from
Practical Site
*Keiji Enomoto’ (1. TCC)

[2K_PLO4] Panel discussion

Planning Lecture | Technical division and Network | Thermal Hydraulics

Division

[2L_PL] Japanese Research Activity for Offshore
Floating Nuclear Power Plant (OFNP)

Chair: Shinichi Morooka (Waseda Univ.)
1:00 PM - 2:30 PM Room L (E1 Bildg.4F No.44)

[2L_PLO1] Overview of Research Activity for Offshore
Floating Nuclear Power Plant
*Daisuke Sasa' (TEPCO HD)

[2L_PLO2] Feasibility Study of BWR for Offshore
Floating Nuclear Power Plant
*Chiaki Kino' (1. IAE)

[2L_PLO3] BWR Plant Oscillation Analysis with Thermal
Hydraulics-Neutronics Coupling
*Masahiro Furuya' (1. Waseda Univ.)

[2L_PLO4] Study on thermal-hydraulics related to OFNP
in NEXIP and Perspectives toward Practical
Elimination of Severe Accidents
*Atsushi Ui (1. CRIEPI)



Planning Lecture | Technical division and Network | Radiation Science
and Technology

[2M_PL] Soft errors in semiconductor devices due

to environmental radiation
Chair: Yoshihito Namito (KEK)
1:00 PM - 2:30 PM Room M (E2 Bildg.1F No.101)

[2M_PL01] Recent research activities for neutron-
induced soft errors in Hokkaido University
*Hirotaka Sato’ (1. Hokkaido Univ)
[2M_PL02] Measurement of Muon-induced Soft Error
and Its Challenges
*Masanori Hashimoto' (1. Kyoto Univ)
[2M_PL03] Simulation of soft errors due to
environmental radiation

*Shinichiro Abe’ (1. JAEA)

Planning Lecture | Technical division and Network | Subcommittee on
Particle Accelerator and Beam Science

[2N_PL] Restoration, Reconstruction and

Development after Disaster
Chair: Kai Masuda (QST)
1:00 PM - 2:30 PM Room N (E2 Bildg.1F No.102)

[2N_PLO1] Restoration, Reconstruction and
Development after the Great East Japan
Earthquake - Tandem Accelerator Facility at
the University of Tsukuba -

*Kimikazu Sasa' (1. Univ. of Tsukuba)

[2N_PLO2] Restoration, Reconstruction and
Development after the Great East Japan
Earthquake - AIST Electron LINAC Facility -
*Ryoichi Suzuki' (1. AIST)

[2N_PLO3] Restoration, Reconstruction and
Development after 2018 Hokkaido Eastern
Iburi Earthquake - Quantum Beam HVEM
Facility at Hokkaido University -

*Tamaki Shibayama®' (1. Hokkaido Univ.)
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[2A_PL] Tasks and actions for nuclear fuel and Rl facitlies at

universities and research institutes
Chair: Takumi Saito (UTokyo)
Thu. Sep 8, 2022 1:00 PM - 2:30 PM Room A (E1 Bildg.1F No.10)

[2A_PLO1] Tasks and actions for nuclear fuel and Rl facitlies at universities and
research institutes
*Nobuaki Sato’ (1. Tohoku Univ.)

[2A_PLO2] Current status of nuclear research facilities and measures for human
resource development
*Tomohiko Arai’ (1. MEXT)

[2A_PLO3] Surveillance of management of nuclear fuel facilities
*Naoki Kumagai' (1. NRA)

[2A_PLO4] Overall discussion
*Nobuaki Sato’, Tomohiko Arai?, Naoki Kumagai®, Yukio Hosono® (1. Tohoku Univ., 2.
MEXT, 3. NRA)
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*Nobuaki Sato?, “Naoki Kumagai?, “Tomohiko Arai®

Tohoku Univ., 2NRC, SMEXT
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*Nobuaki Sato?, “Naoki Kumagai?, “Tomohiko Arai®

Tohoku Univ., 2NRC, SMEXT
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*Nobuaki Sato?, “Naoki Kumagai?, “Tomohiko Arai®

Tohoku Univ., 2NRC, SMEXT
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(Thu. Sep 8, 2022 1:00 PM - 2:30 PM Room A)
[2A_PL0O4] Overall discussion

*Nobuaki Sato', Tomohiko Arai?, Naoki Kumagai®, Yukio Hosono® (1. Tohoku Univ., 2. MEXT, 3. NRA)
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B - RIZE VAR ERE - IKL LK £ T lERORSEREN TH B, ABELEY Y3 VTR TRF
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PYEPRIZEAER X &R - RIAFHEZ ORI FBZE & FEEROIZODEEOIRIES K ORRRIYIE
PEEVOZENHRE - REVEEMSRORBELEDAKICDVTERT 3o
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Planning Lecture | Board and Committee | Ethics Committee

[2B_PL] Thinking about Trust in the Use of Nuclear Power in terms of
Ethical Action

Chair: Shin-etsu Sugawara (Kansai Univ.)
Thu. Sep 8, 2022 1:00 PM - 2:30 PM Room B (E1 Bildg.2F No.21)

[2B_PL0O1] Professional Principle and Conscientiousness Principle in AESJ Code
of Ethics
*Masanobu Kamiya' (1. JAPC)

[2B_PL02] Social Responsibility of Nuclear Experts and Particularity of Its Risk
*Kohta Juraku’ (1. TDU)

[2B_PL0O3] The Course of Nuclear Power Plants and Local Community
*Mikio lwanaga' (1. FUT)
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Thinking about Trust in the Use of Nuclear Power in terms of Ethical Action

(1) FMEBHRBRCHTHEMBKRA, HEEHRA
~HAEXMhLDEFENBRN G~

(1) Professional Principle and Conscientiousness Principle in AESJ Code of Ethics
~From the Perspective of Trust from Society~
e B!
'HAKIEE

1. [ELHIZ

JRA I OFEFRIAE, 400, EOBLEREBRMECHU I BEEEY) O BN o 72 5 & PR O AR ) 7¢ F
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XL, B IEEREL, ZORENEE L TV oRETIE, K Aot LTy, 2hicibs
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NTWRNEWNSTENWEASS,

ARTIE, BARRFHFES (CUF TRE)) WESREND 9 L, FFAic#Eb 5 E - ik s e L ofEnt
SOMEHEICE L TR BEE S 21T D F5 51250 T, 2021 4E 5 H O PR E R 015 B A il L7223 b,
JR ) DAEHIZ B D 2 B 221 TE 2 fesd 5 2,

B, BHIX, HE, ASMHEESOBELEZBED TVDIRN, ARk, MEEES CTOMBBREELGEICR
LHEIEBE X729 2T, EHEOBELTELDLE LD TH S,

2. RMEBRBLAELOBRNY
2-1. EAREHE

AR MEHRIL 2001 FITHIE S, 0%, RO /12D & RBELHE 2 T, Kafmil
ZELEOMFNIESEWELER, AL 2021 4E5 HickEsSnREZbL0THD (F 1),

7B, HRFREFDEROTER O H 0 FIZONWTHA RBEARD Y, IEHOH Y B ERISMHER %
DORGUT T2 VIF DD, REMERRRIX, A ERPCMELSRATSCERNC S 2 - D o FRF Iz 5
BN L T DD L L TV 5D,

LHANMGEAE (52 WVIXMEMER L) 2A T 28mI, FMAFER (B, profession) & —fkth
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FREDH 5 PBRZRFFT 5720, HEMFEMITMEREZHEL, Hx OEMENFMFEHO - L LT
BoxmL <AL, ZhICHlo TR SN EBZERT 500K EL R L, BERNZR T — B RO
DXL TEET 2L 05 O TH HMHE,
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“Masanobu Kamiya'

The Japan Atomic Power Co.

2022 FHAXRRFHZER -2B_PLO1-



2B_PLOT
0225 MDOKRE

1 ASMHEEZEZOIFEO 0%k

3 RFNFEMBERESOEE HBICAKEREEESALRTHBNE

1979 TMIZEEY

1981 [FE : BE 1 S METEFERRE BEIEH

1986 FIJTAUFEHY

1991 FE : E£h2 St R RERDEHM

1995 B BALD RENAGREBLUETATRL

1998 [FETS . FRBEHREREETET —INEA

1999 BNFL : MOXBARIEIST —YiEA

RIBREFEEERFEIOEE JCOERFREHY

2001 RIBREHE. REBEE|ERE

2002 RE  BFat@nitiicAE

2004 fRIENIESE . % : %8 3 SH TR REEWMITRLR

oy B I e : e A T
(http://www.aesj.orjp/ethics/03 /03 051 /) ﬁ% 5 qﬂﬂiqlimE(CJ:éffElﬂlﬁﬂlEEIQJ:T:EEU@E

2011 RE : BEEEFHREMSEHN

2014 {RHIBARIECE (s@B)

2018 RIBARAECNTE (eEEH)

2019 BIE  EREEHERER
2020 sEmiEREEAORBEORIA

2021  {mEEFREEUUE (7mH)
2022 EAEHEEEERFIAERAORE

BREE : IDA—RARIEfEARE, SNSRI ERED
—HIREAFRORERES

) RECIFENENHEFOLD

2-2. EMRRRR], WEMERAFICETIHELEOEROER
AREMEFROETEL LMTHO T4 TiItta & OB ZM < Eik L TREERZ2ITEIZEL TY, M
FEDOMER & D AR BB T, Thhax ) & D HEEIE 22 5T, MEHE) &) HEEE 5 & cEbn T o,
IhomHn, Ehebol LT, HTEIOFEE), TSR, TEEPRREAL 2L0F Tl B 5,

(1) fTEIDIRE

FE. [TEHEE
L8101, NEOAFOEON LB L OHERREOMRAICEHERT 52 2 L 2 BB LR/ L, 17815,
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A 7 RBEIC B L 72 BRI, TORBUTIE L THHTE X, L, 17872 2 L2k b, MBI,
SENEMFEL L COMBAITEIL IZE )W) LONEEZ LB ERILTS, O LOEZ TR Z L
1%L, B OMEER 2RI DWW CHTE T EICE b b &, MR E RO HZ LICHEST S, 2
ZICmE RO B - MEH DHE,
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(2) FSEERA

B 4. BEMEA - EEPEEA]

SAIL, ESHESOBHEIZETL, BOOEBEBEIIHTL TCTEDOEFZRIcT L LI, 216
DEFEEHZITT 2UAELEZRCARELT, HE=0EHEEB/DILITED D,
1TTEIOFF 4 — 1 RFERITHE
£HEF, WEICEBEEMT D, TOBE, MMoOMEE 2T ACREE 2R L IEEE2 Lo/
NOBHLGE, ROLITHE SN LREERTENDIBNOG D5E51E, BHAEH 5 WIKEE, IREck -
TN O “FITHPIIL, MEREGPERTEDL L O@E T 5, boT, fE&lcst LT T
ZIRVTENT & B RV,

TEIDOFF4—5 oo OAGE
KB, B EIR AR O MM EIIEAL LT, HErL - EOAEERITTEY, FORE -
HERRDLNTWBZ L2 HICATHEICITET 5.

TEIOFE4—6 ZEORL~ORD LIEHED 25 DITE)
£HEIX, REOREZBEL, ALBZDOZ L TRLLTITALARY, AROEEE, REFAHERE2HES
ENEOBRMEEZ BB L, BERERoTITEIT52L, hoBR - #HHZ I ZLE, R
WrDBEHZL>THLND LD LRBHET 5,

-1 FEARRH,) TR DOHAFECE LT, EFE4 L ZNICEDLITTEIO TSI THIE L T\ 5,

FEABIOMTHOFE 4 — 113, TEHOFL 1 —4 LREEOHE T, #2LoMEREm< EikL TlE
T o728,

ITEIO 54 —61%, 2021 45 HOKET, XA M UEHEOT-DOITHE) LiBFL L7z, RF5IOARL
FEE LTV WA, o HElEz +oIlci@ik L), 70, FaNA a0 TMhoER - #i#% X <
TES Z L% O RO N L > Ty, TARDERE] 2BEL TV ZLxifEoTWD, Tk, 2RI
K5 AR CEE L MHEATEH T 5,

(3) EMEERR

5. SRR

SR, R HOEMFEE LTHEY ZRD, b 2T LR L CIFEICTy, F7, T/
REFEBOICAHSICEE L, 0% L CTHIROBRIZED D L L biZ, AMOER & IGHELIZE Y A
e,

TEYO TS5 — 2 HFREH OHERF - 1\ k-

SEIE, RO ONIEFEMEIOMBAITENN, FRELBICELTIZLEERL, BICHSOERIC
ISR DENERAD L HIBD 5,

TEDOTE5 — 6 tEE~DOERREIE & XFiED0EE

ZBIX, ARV ORERLHEMAAICET MBI OWTHELE X THITE 2 X5, HMMm#EE S
DYRTWETHRMET 52 L1280 D, £72, BRFACEDLIHEMBEICOWTER|CHFEL, (2R
ORI FETHZ L2 BT,

2021 5 HOWET, H 72O TEEITHMEE (profession, BEFAENFE, BEFMFZEE ) & L CTARSITHT
JBL, HREHEELU TCBAEWVICHHE L THEICEBRL, ZTOE#E X257 OICMBRROERNH D
& A RS L7218,

TEIDOFHI5 — 61F, 2021 5 AOSET [E72) L FO—XZBML, Sk <& - -2
TR R A AL TRt - BT 2720 T, HRkE LT, TEBICHEE 7562 L0k, THEamiE
DRI TETHZ 2 BT 2 2mENRMTEIE LCRo/e, ZDZ &1E, 2L oRLHED,
AR L COLBEAL L EERTEHTH Y, /-, EMBOITEE L CHERETREMEH b0 L
EZTWD,
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3. FLHD

ASMEHRIL, SEMEAOITEIOARR LY, EHE7 T B ULOBER) 280, L Juviiksuez
FRL TR ZBBHRST, 2P LOAFISZ TS ZEZHBELTWASAE VX L9,

AR OFNELK 1 DL TR L TAhT, MEHARLZSZ T MENRITHZEAENRND Z LTk
0, f20b, R NCEDLEITT HEE, R ICBEb Mk T 2 EHOESE LB L TV E
VY,

—FF, RPN T HHROEEE VOB GIE, FEAOESR (R OEMoEm, J R RIcED
DHH, E RO & OxtER) ICBh HNE, BEERERCHERFTOHY F, RiELeEbIEICR D
LEZONDD, ASHHEBBEOEZENRIRITIZIA S TV RNDIEAS 9,

BRI 217802, tha & OBRM, BHEEWVIBADL, EELARTBICRLIBOLEZTEY
fMHEZER L LTE, MEARORZEL &I, MEIZE D2 MEOMKGR it a2t T <,

MR ERR R S AT T, B PERERE) O RIR 78 B - A0y ORRE A BB, ARSI 2@
BHO(HARRHEmELD) & W IR D OITENZ DWW T hikam L TV & 7o,

ERB L UBEXH
[11 BEARFFHFSMERE (2021 45 A 27 B 8 [MIEFS/KFR) http://www.aesj.or.jp/ethics/02_/02_02_/
2] AARFEFHFERER CER3046 H 15 B 5 8 RlIfRa—ekE) <#f>
H3% AL, AROLEEETXTUTEL ST, BT 118 L OWEHROERF I BT 2 ik X
UM OESZ I . ZOREOTEH &SR EZED, b o TRIEORE LSO RBIIHGTHZ
EEENET D,
[3] AEMmBEHE Q02145 A 27 H 4 8 [MHlHAKR) <Hhk>
AISC - ED XD BREIRIC S LT EOfIE & ADOMENRFEL TnDH, KERIX, B LO#DL LHIN,
EQORIEIZ X > TR VIEERT 572010, RRENEEE R HEEFLAEMICOE > TR
BROHBICADKELZ LT O L TNDH I LR, BIEY, BtXx=2 ) 74 F0ME DL Z L2tz T
BN L, Hifi72 0 Tk & RWITER S 5 2 & b BT 5. b o THICERICE O,
IR FSEE L  2 REF 2 R D, T LU UK E RO 1R Lo T, L0 munRetEEiER
L, BhTRLTEDESOEBUCHNT T, ERIATET 5,
T 2. NRESEFAN - FrfeetER |
HEX, AROREE T X TR /18 X OBUHR O FFFH O3 R MR ER Y (e,
[4] BAARRETHFEMEACHEZES, R T IFSmEEROHIEICH - T, 2001 4F
[5] SBRHDEKRER - FHILFIA - GHEAEIEG, #0 SWEINE ISR A O[5 W], 4 iERFHRES, 2012 46
[6] AARFTH¥MEEES, MEENEMZZIE~O LM, 202048 A 24 A
http://www.aesj.or.jp/ethics/document/pdf/iken/iken20200824.pdf
[7] MR EM, il O SE AR IERBEIZ B 53582 & i~ ) P BB R R [E] 8 V2 A 7o f R e &~
A AR 7177423 2019 HERDOF43 3M_PLO1, 2019 4
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[8] fRERMIFEHTIHLLE:ZR  http://www.aesj.or.jp/ethics/02 /02 241 21/0004.pdf

9] BAAREFHFEMESREREZBE S, AARRFAFSMEFERICOWNT, AR /17256, Vol43,
No.4, 2001 4

[10] FREEM, fMEEREIC OV T OMKRRIRE ~ UL OBLE, RO T 4 T REOBLE R E~, ARRET
71543 2022 FEFROFEE 1E_PLOL, 2022 4F

[11] THEEEE, SRR 2 MHEE, B AR T 7172358, Vol.64, No.4, 2022 4R
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BEFA~DE#EZ, RENGITENIGEZDS

Thinking about Trust in the Use of Nuclear Power in terms of Ethical Action

(2) EEMSOBULN T ERFAEMRORERE:
RFADI R DFHEZDH T

(2) Social Responsibility of Nuclear Experts and Particularity of Its Risk
R TR
PRI RS

1. FL®IC

HECBWTHEFADY 2271 Z LI LITHE S22 b D L LTHbI 5, 2011 FEFORINEIEEE—IR T 1%
BATEMZIT B I BE, 8, Al TSR oBEEM RIS, T o) 27 ORRED WL S
MNORIEZHEZR L, AL OO TR T 2 1 I EAFEOISEELIZ OV THERIME SR 2N X 5,

2. RFADY) R DRFHEICOVWTORERZEMLEBAD LN OH

ATV A7 OFFRMEZE U A7 TR OBRNO R E, ZOEFIT RIME] & T-RALE b D
&SN Z LTS OB Slovie O HILUCR, S EIZE b (Slovie 1986, 1987)

s, JRF DY X7 ITFERINRHHIE L T2 1AM R MEREINTZ, TMI Fifth > FicE0»rni
AR S DOREE Perrow @ [EHHEH] (normal accident) i Tik. BF DY 271 (HELED) a0
FREIZ B 72 8% 5. %2 5 % catastrophic (B/RIHY) 72 b D Th D Z & 2NRFH S AL, [FIERIZ & B Je s Bl &
HENDMZEHOERY X7 7 &3 I XE] LTz (Perrow 1984),

B D WIS SHE Downer 13, DU 27 13Z & EREMICHET S LT b tho @ feimsiio
1EHEME L IXRIFNCHER CE RV L 2R L, RO MIzei L a5 & Azl —ixn 7o vk CrEue
b TEY, D OFEDOHEIRBR DK TH D DTk L, T FE OF RIS TH Dl 2 OIEHRRER I
WUZEREIZ L ~FURIRERNZIE/ N TH D72, FEFHAIEHEMNEZFED Z L IXRAHETZ & H  (Downer 2017),

3. BRORFHAEMRAD CAETORE

o THARDFFIHMFZMIIR LDV AT OFFEREICED L D IZME G5 TEZDD,

Bl Z W ZEAVEE ) R EAT 3 - 4 BHEOEIEZE LIEDZ2 M U7z 2014 45 5 H OfEIFMFROPRE, £ X2
Perrow DWW ) i JaitE % KZ 2B L7 b Do 72, Zhiucxt L TRESDNELIZH L2, B0
VR R0 27 LEFRE L2 ET ¥ e ) 27 ERE2HT 578, R4 50D
P EEHD Z T2 otz (BARFF %4 2014),

Fro. RO EZEBERITLZE BRI KBS EE 28N 570 8 JBF DU A7 OJRMHE~DEE
EoERE, RLTWDEBFE XM, i CTZOMBRTEEFREAENHE LT, JRTF/10 Y X7 DRk
PEIZONWTHE &L OXFEZ 13020 Z L3 olc, BEBEORZLKEED Y XY « HANF L ZADEK L
DS . Z DRI 2R D ZEIZ O W TOHLHRI 2 38T b 72 S 4L TW 2 (B R - Rk 2016, & 2018)

BT 201E, WD Y A7 ORRMEZIER L7z ECTHEICHT DB EEE R 9 LT3 EB0OR
ETHD, RFI~DEFEOAELE AN, HFAEMZOMUNETHEEZEFL, W0 U A7 Ok
BMEZE IEmD GREDBEBRER O Z, RYDERN R IRNEOND EEEZLDHRETHA I,

*Kohta Juraku!
Tokyo Denki Univ.

2022 FHAXRRFHZER -2B_PL02-



2B_PLO3
0225 MDOKRE

wmEZERtEYYa Y

BEFA~DE#EZ, RENGITENIGEZDS

Thinking about Trust in the Use of Nuclear Power in terms of Ethical Action
() RFHhEMAERE~EZICANSRFH? ! ~

(3) The Course of Nuclear Power Plants and Local Community
AR R
MEHTR

1. [FC®HIZ

JRF B EOHMPIZHT->TiE, HE L TWDLIFERITHTHEBNARERFLR-TND, 6, H
DTN F—BRNEDIE L IR >TWND Z & AT HETRERITR S RD TS, 15 EOJREFIFAIH L TN D
BEHRICBOT, JT1oR4e L MIlTEICE D > TE R A © &I, Il S OFFEIC OV CGERT 5,
2. BHRICEITHARFHADER

I & D aEk & OBfRIZ, 1960 AR FIFASD D A X — L, HAREBEM)ORH 2 547
ELTI1962 45 A, B -E2%0m CREARAMIC L D RES FI iz, 2K, SN CIEE R ORI
HEROWFEA G MEFHICHEA TS, Sl AT AW A At U BIVEEE ) (BF) & SLIRAT & & ] TS
BTz, EIEHIX T 1965 0 A3 B, 1969 R FIFsREFF Al IEFHIC THE D Sz, KR
HIXTIE 1969 4, BT RNVERRGHE 2D TWed, FOFAEOEENC LY 1971 4 7 A BT R 235FE L En= 2
MEFNFE DD ST AEKET HHEL oz, ZOMS TR EEMER TERFHI LI, 20 Xko1Z, BN
DIHBTBERENENT, FHBLEEL R Z T2 &> TE TV D,

HERRBHAA LA, THEEVE T Co-60 1 03 1 S HIREHEITH O ERE L, ZAKIE AL OMAE IR 2V 2568
7p &, BEHIRIZIIEEWAY — N Thoto, 207w, WRIL 1972 bR+ HlkE, 1977 F2ITR 7
TR RAR e B LIS DR BRI R A TTE, Mgk B & A TV 2D ZEHEDERICE D TE I,

ZO%BLRNOFKEBEH CTIIES & 2 FHOREMERRAELTBY, TOEEICHIRE OFEN EZ2D
NOMREBNTE N, FEFOLE - WEIEH 2 Z R BIREN Y - B L, FRICx LEmBAIZHN
LTWL Z & TREDRIE, ZO~DOEERIZORITTCEEEZD,

3. MU DR

PR D /N S 7RI B REAT & B EE U 728 BT AL g5 2 &1k, Motk A v 7 Tl - ik
Fo & & BITEH<HEHOWAD R E LTIl Tl RV S e, L, ZHVE TS+ e ikl /& Ff
TR WHITERENR B AT D ITEIA— RADIEFICE L, BREALOE L L HICFEFCHRBEDKE 2
PAR—= I LTERB LG Dol EbFEETHA D,

2011 SFEOE BRI FE LR, @M TS SE THEEZED 5655 T, 30 FI2D7 5 BEILEE D
WA THATND, BEILHEIIELE B LERIC T Z D b Nnd Z e, k0 HEMERHEN
BROONDTEERDLZ LD, THERAZMTLZLTREIRD LN TND,

4. RFADTAH

AINIXERNYIOBAKF T TR, Eo7rYas e LTERYE 3T CHED T & 2 HlisE & &
AN L TS, TS EFERIT TS - @2 CELEBOL LI 2 M ENFEAEIBA TN E
DENTH 2D, R DRI RICDT. > TRERENR TH Y, MR R EINK 2T TR <, BOER
Fo - iEREEEZ L > TED TV Z EREROGEHEEHRICER DI LD L EZD,

*Mikio Iwanaga!
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Planning Lecture | Technical division and Network | Nuclear Fuel Subcommittee [Co-organized by Standards
Committee, System Safety Technical Committee]

[2D_PL] Advanced safety of nuclear fuels and cores
Systematic approach at the fuel and core subcommittee

Chair: Ken Kurosaki (Kyoto Univ.)

Thu. Sep 8, 2022 1:00 PM - 2:30 PM Room D (E1 Bildg.2F No.23)

[2D_PL0O1] Address by Standards Committee
*Yoshiyuki Narumiya' (1. Standards Committee)

[2D_PL02] Activity on improved safety of fuel and core
*Hiroaki Abe' (1. UTokyo)

[2D_PL0O3] Technical report for design safety of fuel and core
*Ryo Fukuda' (1. MHI)

[2D_PL04] Activity on accident tolerance fuels (ATF)
*Shinichiro Yamashita' (1. JAEA)

[2D_PL0O5] Activity on lead use assemblies (LUA)
*Shoichi Kitajima' (1. CRIEPI)

[2D_PLO6] Discussion
*Yoshiyuki Narumiya1, Hiroaki Abe?, Ryo Fukuda®, Shinjiro Yamashita®, Shoichi Ki’cajima5

(1. Standards Committee, 2. UTokyo, 3. MHI, 4. JAEA, 5. CRIEPI)
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(Thu. Sep 8, 2022 1:00 PM - 2:30 PM Room D)
[2D_PL0O1] Address by Standards Committee

*Yoshiyuki Narumiya' (1. Standards Committee)

HARFNZRELZERY A7 LAREEMPIFRRIDBIETE. FOMBIOZEBECICAITTERITE

BEITIHTLD, SONKRREBEEETZY >3 U TlE. FORRISRISEEHERSE LT, 2RISEEORK

R, FDRRIDREERETCRET SRMIL N — . BHRATERE (ATF) OFAICAEFTED—FY00IL—FF

. BRAFETRE (LUA) OBAICAEFED—F T T)I0—FEFHELECDVWTEHRRAT D, RiElc. BREEE
SIEEMETHREMET D,
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FORBOREEERIZA T IRFNERTORRTFEHICDONT
—IFIDAH SRR E—
Advanced safety of nuclear fuels and cores
- Systematic approach at the fuel and core subcommittee -

2) FLRHOREHER - B LIZE T =ERATER

(2) Activity on improved safety of fuel and core

GRIRY S S S AN & e st I TN
PHORR

1. FERRS VAT AREFEMMS FURESROREL BHY

FOREE RS (LR, ZAER,) 13, EERER YV AT AZEHMEHEAETOMBETH D | 17080k
DEEIEDEREIER EZH - T D, ZH, HFSMEEZEZ 0L & Bl RS & O EE FEOIRIL
AT =7 BRIV E =B ORREN R QYA L O BRI ZEK) 40 4 THERL S T D,

ZERT, POLEOKERI N0 o, o7, MLiADD ) ZHFERE LT, DL OEHE
STWOEEIZIME L, LML RIS 27D ORG KOO HiEEa R L, ZRRFHIRD FE
M B R ET DO RMEE R 2Rt L, DR OBBINL2ICHRF ShTnD” ZEiTdd 55
IRRMEARL AR 5 Z L 2 RS E LTV 5,

2. JFLREL SRS OB R ANT 72 EUY M A

ZORMOT, BEUMNL., FoRBEemEHE LSS LY SWRFEEEER TS LA RE L
JF L OYREL O HAIR DR E A D | AT BERARER (DD LUA) OIEMEDIER A HHE L T
W, UL D, MEFOFEFH-CREEICIT, FLEOREINEETH D Z L) 1oxhd 2 RHA0 72
PENRBR CTH 720, HWEED T D ZDIRMDB B oo TH5H0RH o7, IHIT, ¥
NhvADHHWEE— RICHEGTILIHERALBRHHEE. BLOICHETLIHL A 2T UEER
VD, DS ERIZESO TV, LALZAUITA I A TR T A0 LIV WA, i BEo8ht
BtOBEH 2B 2 HA T FR A DB LOITET 2 IR 0, #us, Beny7e a8k & itz
W DFEEF K QLA D2 = LICIZR AR H 5 & DRFICE - 7=,

Z I TEES TR, YRFOMREFOEEN S — BEE, JFNICB T 2B 0O%E LIET— RO T
UAMEL, BEHEDOA =X L ESM, HERERAEZ —D>— 2B L T Z & & L, ZNETIHMID
KBTI TR 272 L 9 T— R ED, IRNRITRENE 52 TE2Y X MEL, Hx OfERR
R L7z, BRSO EHOFKICL 2HEHE RS o7 b0, ERNSNOBUS IR HwtE
R CEE TEHIKAE L, FFEEZNT CERE L, ZE2OMRBEOREDLY bEH 5 & 100 455D%<
DRFgEE . Bifrd Ik 2z EiR, TORE. 2015 FEICHEAT LR — b T8 BRI R 45 D4 L
B OB O 22 2% aHC B 2 8 &) (2021 FICIXE — o MeGTRFETT) (LR, HfffLR—F,) &%
TTHICESTRETH D,

FREDJFRANZ ISV TIREMSL-CRHE O 15 2 HEERICIEBE L 7= 70, Hifff L AR — b ol i3 8iA T
DOREHEE M EHIIRE S 72V, F Bt O 25 2 7B b Z OMEHIRAA 72 BLR OB INHREAR
EESEZUREAMNICRI CRUE TR EEBEX 52 LN TE D, REYSWNTEAFH L a =7 L RFH
B2 SRBRICEW TV, VL a=y ARFMEHC B IAHEH R b D Lleo T 5,

LT, HIffLAR— &2 LIACEHAT 22 L2 ROAT v 7 e Ui, LUA THEREE. btk o F2piE
HEXDT-DICHE R FETHHN, ZNETENTOERBIIITE A E 7 EIZITEIMF TORBREIC
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FEDONTWD, Lo, WAMFTRILRENBENFTHRLK E VD B2 TR P23 AEIIZZ
LWL, &0 S EESMNEZ BT 2 &0 5 BRISAIE R CIEF TV, ZES TR, I Zanfiix
EIN TR T 2720IiE, HIRBHTE & TR X DR O M2 R ITHET 5 Z LU ATH L LB R,
BUfE LUA DFFYEZAERHP CTh D, S BIT, FHIRICIRE SN FHmrER el (ATF) OBFIZHE N TS,
LR — N CHESL LT ZEDOBEZ F A EA R THDH Z Lnh, ZESTIIAREN LV AR— N &L
LT, ATF~OEHEMLZ & & LT,

FRlZ, ATF 13BIE, AP OESCA =T —IC L 2BHFNEIEL TWDE 0 TEH b, 2D X 5 enh
IZBWTRA N ZEEMART 5720121, PRI L EBIH ., EENH ORI 2 2l FlEZ R
E L, IOICENEFZ AWTZIHERZITVD, ZHUCHESWEZFHEIC L 0 22l 5 TFEE2 L0, &
W2 AT 2 2 HEEL T D,

3. SEOAHEIZHOWT

FADIREE B DIRENL Z D X 9 IC ARDEIFIZE b >R O LN 21T < REH L 25 5 LT
W5, AR TiE, B LA — b T3R8 KB A5 O R 0 OYREL O 22 23 FHT BE 3 2 i 3
IZDOWTHRE U, BRSSP O S TR RN GBS E | it R EH B 2 8l L AR — h & 2
EWET D, BHTOBREI L EDE Z FITOWTEROEK LER ST TV E 0,

BT DR EI B TIRIERIC S < OFMFIZZSEW 272 & | 2B RZ W, it & BREV L,
FEHEZBENTHZLICLD ., BEOEWLFR— FZ5ER S, KIEMOREF T~ 72 5
RZEX->THWET, 2RI, AT X VRIEETH IO LT H 2 L ETEHEREZ V2720
ETOH 2 DIFETT, ERRICATEZ > TD TEHB L EF 7, FARES~OHFHO TN
LEGDL TR 7,

EEBUN
5 TR K I 148 DU U S OB D 22 2% FHIZ B A S35
5 1A MHF DR OMREF D22 3% 3t (TR (AESJ SC TRO09 1:2021) ISBN 978 4 89047 440 0
BB I O U R OYREE D 22 2R FHZ B9~ 5 5 35 1 (AESJ-SC-TR009: 2015)
551 43 AL B OWREF O 2 423% 3 TSBN 978 4 89047 384 7
%5 2 Sy fiEEakE ISBN 978 4 89047 385 4
%5 3 4K 1% 5 ISBN 978 4 89047 386 1

* Hiroaki Abe!
! The University of Tokyo
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Advanced safety of nuclear fuels and cores
- Systematic approach at the fuel and core subcommittee -
(3) PR ORLEFIET HEMLAR—F
(3) Technical report for design safety of fuel and core

fH §E, =ZEHITE,

L PR OREBEHZET BT LKR— FDERORER

JADREN B TIEL 2011 4F 3 H O BUEHL G RS IHIER T & 2 18 B 55— I 0 38 i T S i D 38 A % BB
F R SFOBREHILR 2 AR ELRIGEE, BARRELRIEEE, Fol - BANBIES & v o et E & Bl ~— 2
TIRRHNZHEEIR T D IHARR R ZE~OM VAN EE L SNTe, ZORJRHREIRAZ B E LT, JFLRE
H3FFETC 2012 ARFEEED HREFT Skt S TR Y L [ I E R K LR -4 i 3R o 47O M QYRR D 22 3% G B
T oMWEF (AESI-SC-TR009-1) | 75 2015 4F 10 H 12, RANDOUGEMRAS 2022 4£ 3 HIZAHFI ST 5,
2. Eiff LAR— OB

LR — ME, FICLREROPEER - @i 2REE, ENSAOIERWE R OIEE & 5B 72 5,
2-1. FREMEEHRZRERFEHDEH

ZAVE CTOBREMEDR LIADERBIZIRE L 72T 6. BaITBHER IR, Ty U RV Ry 7 ZE T, 1
EldlE D % (HIEERARERER) . mod (WEREOMNR) . £ THREZ KT -aai 2B AT 72,
T 2T, MRERERUE F CIIHMIA, AARHLE LARRITE R & ORISR 2 U L C. IAEA OFREE 72 22 2K
EHEIC, LUV 1 ORERIND LoL 4 OHERRBUE (BRRFRER M 51E) O—E T AHERIRY &
BRI L TWD, E7REERF RGBT 2 M\ EORRFERE & IR+ OREFHE & D X571
HRZTELOLNTIZ, TOEEND, BHEEIRI) OERFHEMERREE COBRBI OB N REA B E 2 |
EIZK[E D Standard Review Plan sec4.2 & IAEA @ Nuclear Fuel Safety Criteria Technical Review #Z%(2, [HJR
FNREFESTRE SN ZERGHEARHO T ORI HFEAE. aiHEES L OEF OB D
FHEZREILRICEEL TG L, KVROZA ST BRI REM AR Lz, B O MO E~DH
KIEBA T, MR RMFTE 702D X O REE 1 2 BRIAE 3 2%H L T\ 5,

B M

: “ARUVREEZEEBNROATLREENSHET D™ =01
L7 FRFFELE, PR UCRAEIEORADBEEZRRT S L.

EE . EEMEEEHLE (FAOEE) L, ABORELLICESREEHE
(BOTHE) T3¢,
BRREZR LR 2 MUESE  ELOVEBXITEEEHLE (LHIMERTSOTEE T3,

— ERR 1 AN GHRERREE ETERA

RHEOWENRRICESERZEIZEL, HEIREXEFFRI~E

PRk EER LA 3 Rkt AR (HEEE) £RETHCL.
(HERERLE) — EER2: BHMLEEEE OB E TR

EETRS SEEE (CHY SR BME G EE BT 5 L,
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BRIERFORMHHARICET 2B EFE
Current status of the fuel and material research for molten salt reactors
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R
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BEETSED FP S HITIIHHER & OREHUAERMIC X 288 %2%T 57 ik x il 2 B8 3 2 L8R
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Development and Issues of Fast Reactor Core Materials
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2970mm

2022 FHAXRRFHZER —-2E_PLO2-



2E_PLO2

2022 MDK=

ERDEABHR S, AT o TRHEOBLEN S 20
(FF U & H LR 100dpa FRE S HEFICHETE 5 S PNee )
fRR L EZZ 55 2] - 15 x  PNC1520 GKEFFTF) X
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Development of Highly Microstructure-Controlled Boron Carbide-Based Ceramic Neutron Absorbers for
Improving the Safety of Fast Reactors
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Planning Lecture | Technical division and Network | Advanced reactor division
[2F_PL] Value of advanced reactor development based on social

trends
Chair: Takaaki Sakai (Tokai Univ.)
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[2F_PL0O1] Values and issues in developing advanced reactors that can
contribute to the solution of energy security and radioactive waste
issues
*Naoyuki Takaki' (1. TCU)

[2F_PLO2] Contribution to carbon neutrality by advanced reactors that can
coexist with renewable energy
*Shuji Ohno' (1. JAEA)

[2F_PLO3] Foreign country trends and international cooperation on advanced
reactor development
*Takuya Seshimo' (1. JANUS)
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Value of Advanced Reactor Development Based on Social Trends

(1) TRLF—RERE REVRERRE~NERTE SHEFFAROMIE & FRE

(1) Values and issues in developing advanced reactors that can contribute to the solution of energy security
and radioactive waste issues
EA EAT!
VO R

L. IRLF—ERYEHKR

HRBI V=0 mx VX — TPy a rOIcH HH, EE= L —HE (IEA) X, H 5P 5EN
[E RO ATECAH DR FIEE 2 MR L QO 7o DI B+ 72 B O = RV — & S E e ks ke - ZE
HNZHEAR S 5 = L X — 22 R 2 HERBR B (R 2 & W2 LTV BT, RRFBEIRO SR SR
DY T ITAF 2= DLV AREEOFAZIR LTS, FRHC, 2 2HEEST 5 ETid, &E
DEFIG U SR T7 7o —Fn"H 0, TNEMREICGEROH I LAY ZL2BE LTS, £722022 42
HIZEH LIea v TIC L5077 74 FREE, tHRBI T 2L ¥ —ZE MG ~ORLZoWlim % b2 b L,
BIFERLT R L X — L R F ADIED FIZHOWT, BEMRE LA B AR E 2o TWnD D,

Z 9 L=, HARBHHITIREDET 2 O BRI OV T, 2021 44 A OKE ST 2 v Mok
T, 2050 EICHEHZ 2K E LT allT D [h—Rr=a—rTI/0] FEtEEEHTH D HoBLH A B
& LT, 2030 AEFEICIRERN TN A% 2013 4EEN D 46%HIT 2 Z L2 HIET 2 & & 5IT 50%D H I [H
TR Z T D 2 L AR LTS, Zo@EmW BEOERICHT TE, BEET APEHO 8 FILL 4 H)
HTANFX =GB ORVMANEETHY P THEIHMICB T, KFE - T =T 2o 72 5E,
GBI - [N - BPRE L T2 COp AL DA PEREE 2 Bk L3 A ARk L CHIH$ % CCUS (Carbon dioxide
Capture, Utilization and Storage)7¢ & D A[FEM: 28K T2 & L i, HAEMREZ R ALX— (HBxx) R
EDOFEMEMCH DMIRBEHIFATEH L, FEICBIKFE AR > TS FEPRINTND 2, 2022 4 6 A
THICE, HRENENTOENFEROSEMREEINTZ L2520, FHREKE XA R FEN
AL DHFEZRT 5720, HAEBRFELREITS L, &K 9 EOFRFEOBE &t B ARARIKROEHE &
BEE1VENHYT 2B NAMRT D2 E2ER LI, V2 T4 TRELHY . = RLF — G~ DRLIX
K OBLFEEZHFORTND,

ZOX IR FREZIT T, BRFEEEER T RV X — T 2022 4F 4 B, FHF IR BOF - /4L E %2
BERL, BRBEOFRBRICRDENR 2R T 720, RAETZRXNLX—RERES) - TAFESFRS FT 710
FZRZOTIZ TEHFE Y —x% 77 0—71 (BUF., $8F WG) Z8E L7z, 2050 7 —R o ==2— k7L
FHUZT L, R NE2EDd bW RIEZBERT LI ENEETHD Z LITMA, KT, B
FASDOMBESAREDOR LT, EHIFIC OV TH KRB PEIEDO T, / _X—=2a UL TnD Z &
NEOEFICH D, ZOHEFIF WG X7, SEIOBMELZEL T, WA OEIM LB E X 2N, 1714 7 ~—
va Nl L BT R E DI, KBHE~DEBRE Vo HT- AT YA U 2R T D L L b,
EEOIRTNBIEDOY T T4 F = — 0 O}ERF - LIz ORI T Fedvdr— R~y FE2F &, 2022 4
KENZ 2N AR I/NEBR~ R THZ L2 A E LT D,

AR T, DIEARFOIRED RN A PEHEN O BARE) BRI L, IR EHERT 572 0 m
WIREHE OTE Y J5 . 2)FRBE O = p L ¥ —Z2REEZ ffr 325 L TOHEFIFEZ G teli 1 B O J7 Mk, 3)ik
SHEBEIEY) OB AR T D ERIFORT 2 % MO T Loy,

*Naoyuki Takaki'
ITokyo City University
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MIERCTE DL aNTV5, EIRHMN 40 FO T EOHA, 2030 FRES TOR T IEEIL2IGWe TH Y |
CO, 45%HIPk B EEERIEE 5 UCTRIEEZE 9 1208, TAUTE S S EHME A T2 F OB LV A AT HE
72%,2050 FEOIEBRE 1 BAZIZOW TR Bl 2 25 % 60 AEfiE & LT H 2030 4ERF L COREHMERFA H 2T,

HIIDFL B 0D R S R 72, . —
) S (Rkw) . S TCEREROEAA CHAE (SiR1,2. £R3. WHED)
FAVTITESE , HrAgE & 20308 [xeoﬁﬁﬁtbtéfl
NP - RET3E (KM, BIR3, WEME) (&, EEMIEEIREDR
AT B2 & CTHIBGERIZAIRE L, o 1. 20306 LI IR - =
— - EEEIREFIRERS0%

72597 1D 40 F&EER ] 20405
— 260 B — A TET-0
EWMIHD DD, RIFAEED
WA EEITB R L IGWe/4E
THYH ., TS, 2030 4ERE
RORBEERT L0 TH
4 1GWe/ 5 D T KL TR - JF Jt 7%
NUETHLHZ EEERT D,
L2yb 0, 40 gz — A
D56, 2030 4 LA L4 (2135
I ENAUEZR S 720, 2050 AEDOIENKY v HEEERIZE - Tid, 2030 (ELIBEO B N EEMOCHZ R =27 D
HMEAWIIKET D2 D00, IGWe/F% LAl D _X—ZA TOFRFEANLE LD,

HHE WG TigamOXt4 &3 2F8E, WG OEDLAFR)NG . SMR RC@mIRAT AN BRI D 2 ERE0
ER7Z25, 2030 4F5EBR, 1IGWe/fFLL LD _X— A TOHER % 20 FLL ik, &V O MEEHEEZEZX L L, 21 b
DIFRINEE LIC WIZ ERRZITHEZRZ IS, Bl 213K D NuScale 7 (NuScale Power Module™: NPM) D%
BREZ, 2018 FICEY 2—/LHT= YD 50MWe 75 60MWe ~, 2020 FRIZILE 51T TIMWe ~ & HI58E X 4,
12 & ¥ 2 — /L% 3k L7z NuScale Z8EFT & L CORRMA EIL 924MWe & LTINS, RIZZ DIFTHAD
2030 FFRF RO JIRRIE A B 2050 - F THERFT2 & L7eH 260 BV 2 — L b OBEANRKE L0 5, /N
MO BERIEERIFIZF O S H/EE D OAKRED(Z13)TH Y, EEMICHFEFREARE W B2z,
PREHZ X HALEU (high-assay low-enriched uranium) C72 < JBHEE 5%LLF O LEU MEE SN TWA 720, B
HH SRR BE B2 1 XA B DK AR & [RZE L~L & PR S, KRR D T B (R E S BRSO 8 2R D36 /E
BIIRBRAF LD KREL 2D, SOITHMFOGE . Bz e B ESERS ORI IC bR 2 E T 5 Th
59, KEREAMTREEENTINOARBETL2ERLE, ARO=—XIZEFRZY 13 H 5,

#E- T, 2030 HEIT 46%I8, 2050 FRIZIEMRE = &2 BAEICK LTk, HAO/NSWHHRE LD & il
TeSr U AR E R . 2 DB HL I ELYE (S RIS U RS S LARMIC Fe SRR 22 v % o U 7 KIS /KR 0038 A AN B
ENEBRDLONERTHS ), bbAHA, TORMEBKIFCTH-TH, FHAERPBEL TALVAARCE
WTEFROAE— RTHEBGEAT DI FEOIO TR T T 7 T A F = — 2 OMERE - iR AR O IR,
FENEEFNSZTHIE, Fo—rOEIFITEVDIENES . & HDDTEBANEE N LN, BA
TIE 1970 41T & - 2B E A LIRS, 9 40 45T 50GWe D%z ik L= EREN D 5, BB g sE —
S ST CY D WK~ D ARZ 1, B IFE A B 2 FRETHIT 5 Lo,

[ 40¢EiEL
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IEA MR L7z 12050 5% > hEm v U A4 CTHRET S 1 IR AF— G R, 2020 4L 2050
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800GWe IZH 72> Tk Y . ZHILIAEA 12021 FFR TPl OEfLr—A LRI%TH D, IAEA OIRAL7r— AT
HBUE LV DR IR &% 2050 £ THERFT 20BN H 5, WTHIUCLTH, B FZ2E0T 7200

U7 CEROEEITHET DLW D 2 ETH D,
REEKIFORIRE S

T ZZCHEARIZEBIEY . U7 U EREOE SN “#hH 1 2.860We. AT 1GWe
. . e R DBERIC B BRI TR 8  25ton/y
5. 29 LEEHEOREA TR EORG rlie Mz B 2 M) -;ﬁ’éi&iﬁﬂ’é@(:%%@f%é“}%&é:230ton
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X 0 17 M % = £ 0 | 7 B b SBRTREN RS
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TR - X H RGERE -
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Jton) TEZ D EBLEHEOFE (M2 LIFFRL) IIEREND,
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2022 FHAXRRFHZER -2F_PLO1-



2F_PLOT

202FMDKE
T SR B A O B IEFFH #IZIE 120~200 £ 2 100
(=60/0.5~99/0.5)DIENH 1 . BHRDEN 18 U-235IRAG 4]

LEET DL TOEIIBICKEL 2B, ¥ ~ ? . /
WA BT BRSNS, KRy ; o S
5L RRMB AR A TRERSE, v 8 5 EL Ty e

5 Al D EE EE 5 10T, R E E° U]/ ( wry
YA 7 N ~OBATHBUETH 5, gm gm kfygw

kN D 05
4. HREHE BRI HART 5 B AR o 2 ~
TP DT PR AT B R ks .
M, FALEIZ LY U & PuzkEINL L7214, &L 02
/\\‘/I/gg‘(&%jj ? A ﬂﬁ L/T?géﬂij‘)%&&éj\‘a‘é : 0 0 10 20 30 40 50 SG’:IR 70 80 © 0 50 100 150 200
L BBRBEORAT SN, SR @wﬁﬁgﬁmﬁ @mﬁﬁgﬁmmw
DWNC L0 | WO EBESEN) 47 55 HEkig 0
RO EIsE . S8/ % 5 5 A LIRS O ISR 4L K3 BPHFIRESRIEBEFOIIVERMNAERDOL

SRR DOHIKE N TE D AREMENH 5, Z OFANBAR OB ILR <, BARTONZERFRFHE & L Ti%, 1987
FEDJR A I BAFFI R 5T % 52 1 32 1988 4E 2 BAA S V7= BES B - THIRAQER B AR 72 B 6 R G0 GEFr A
AHEE) Nd D, T2 BARBEASFHETIE 1991 E0 O HEELFFIEHEMEESNRE SN, BEH Ay 7
T RREEZ T 5 HIR0E OIEY FRe S T& 7=,

TS PEBEE ) D 2 & 5 35 2 & BERALIL Gy O BRI 72 5703, ZAUTHMZ AR CHEMZRETH D,
ZOFBLITIE, AR, BOTPEEE. TRl AR, BEIEWMIREE. iRk O AR S O HAT IR
N T, HEREEZ AT HREEM TH Y OBESICOR 2R D, 2w /HE L Vo 72
S L SBETHY , BETHLEEHBRC Ay 720 FOEMFEOB TEEREZTNH 5, HlziE. ©
MA VYA 7ML HREN T T L-ULLL T &2 28I 280 L Ch . #B ALY D22 25 ks 5=
I 528D 0 BRIEV . @OMA OFERS THD Np-237 OFMEIZZELZE B, E6REBIIARETH D,
@Cs, Sr, Am FEDOREMEZFE A [FUL L AT 7 A ELEROREEE 2R T 2 2 & TREEROWLS Y Y F 2 FifE T
TGEM AN/ NTE D, @OF T ABULKRICE CIATLERNHER T o B~ G ST P BT LS VW E
FFAZHRE 1-129, C-14, CI36 HENEERBEAMMEEE TH L, OBITHED 1129 TT 6, ZAaFHEIC LD Y
A7 (BREME) 1L 100 SVELUTTHY . HIEE L THANRR2DOM EIZiZ222n by, @HEKREHE
FLTr2@BEMOMER, TR TV AR EFTNIIRBARH V| BEFEMORT ¥V ) 2T ORIK
PR E D AF-Foe TR LA Offs 2 MEZGERIZIR T HIERDOBEE CTH D, RENETF LD,

WIS HE LB 01X, BRHEMEREZ LR CREAML - REMTDITTPETZHEET D720, it
JFCINEERT DT RN ERZ ETHD, K4IZHDEY, PuRBEHIF ISR ST
ORAEFETEN LT, BERMERFIC 1, W8 SRS U238 M OMH oIl 1 E, 20
IRV O E ~ DRI Z B FE L TH e BRE (0.2 ) OFHTBEFEEL. TNE RHEMEEOR
UK TE D, — HEAPEFIF TIRERSHER: & BB OB BUMERF LT &9, MA X° LLFP Z{HIT 2
ezt ipET 2 by, EELREOND D HBULHRIL, BT ) 2 i & Ao Wi
FEEE oy/or PR E W2 od, BUF T2 CMIRT 5 X 0 dE 7248 L X 0 VO EREA~ & mib 4 D 28
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Value of Advanced Reactor Development Based on Social Trends
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(2) Contribution to carbon neutrality by advanced reactors that can coexist with renewable energy
CRE g, INE R
AR - AT FEBH SE R A

1. [FC®HIZ

2020 4F 10 A, #EKEFTERWAFHDUC T, HARBUMIE 12050 4% TICREZ R T A OHPEHZ 2K E LT

2T 5] HEEES L, [E=3 VX —2HME L, BAEMMRZ X LY — (FFTx) ZRKREATL L L
BT, BERELTIRTFDBREED D Z LT, REN R RVX—G &) $5EKH L, £L T,
2021 4F 4 | HERIE BBV SR HEEAER O3 12 T 2030 412 [T 72 RS20 B4 A O FIE B 2>\ T, 12013
FEEMND 46%HIETHZ L2 HIEL, 51T, 50%D @A T, Pk z#iid T ) EEPLE, Zh
&, 2013 4EEED D 26%HITET 5 & L7z 2015 48U i E R IS EE IS L7 AR 2 RiEICs | & BT 5 2 &Iz
720 BPEPMEROBRFE Y — FLTWEZWNEWI AR H D,

ZORWEZITT, 2021 410 A, 5 6 IR /L X —FEARFENCI VT, 2030 4 O BIFERKITH =X %
36~38%FRE, T 1% 20~22%FREE HIAATEY | R0 2 RIRTARLAKRE V-T2 T H3ETH
Do KIJFEEIZHOWTIX, KIGHFHESLESIFEED b O R OLBEWEAL M O FHE ) & LTEH L2, 2050
EH—ARr=a— I MZAT TKNIFEBEOLFEEL TX LRV FF L8 THD, FT IO T,
[KFRE R GO TSR EENAN AT, BAORENEATLEEN AR ERD, Zet% BN
IR OER 2 &L RIS 7R T AR O %4 - (ZHME - 202 AN 5D 5 S D B0
MEBERE#ED S| Ltk &, BAREICIE, THSH0 7 JF -0 BH 3 % 3 o 2 KESCEON OB b I £ 2 2o,
EIXRIMZEE Y a 280, REIZAE TRSOMEATEN LN b, SRS & ERNs o
G L HRIREAT O 72 &, EISPIFRME A R L ClED D) & LT D,

I% HAECAUX, BINEBESIZ, 20224F 7 A, RFNDERRTAIZEDBEL—EDOFRMED S & TH
CNLOFHGEATRER =RV X— L LT [BU #7 YV I —) LIMHENDIHT- 2 BHEICED D 2 & & KR
L. m&% IS TRE ZIET 2 L ATV D, £, FCKEEE T \ﬁiz&ﬁffﬁéﬁ@m%@%

BT % 70 EHAYFBIR NG IRIZ R > TETWD
ERENZBWTH, 2050 FF 1 —HR == %%7w AT TRt FTRE R R R R 2 EBL T 572 012iE, &
HEMICBNTHT R EFFHRBEOPD « =3 v a VEREZRERBREMA LTV & k#%%f%@ n
2T, BEE - BRA - Ei L W o T2IEEHMIC BN TEHE = XX —(bREEED, TRXLF = X T LD
A ) R_R=2 a2 EHS> T BERD D, AE T, BEPEFE T 3O AJLKICHE S 55 o EEMEZ R
=D, ﬁi%&ﬁfﬁ%éﬁﬂm/zTA_owTIW%@%%@m%ﬁﬂﬁéo

;[E

2. RBHDEEM

KEGERE ) 70 EEBMEFR = RIIBEENFEHOREILLL S, TELMEONT U ARFEND &, K
BULEE R ERRET 2BETNNH 5, L THOHE AR RICE VBN TR 3% %280 Z 512725 &\
IE LVRIA L < HBE SN TWD, 7o, EAHEH LEWIEESCIVUN A= R O@EMTH Y | EA
PERDEA TWDN, BHHEORZE Z BT 5 72D U TR AHIE TR T\ 5, £ 2T, HIsMHO
WA T  ALIRET D720, HUBFE SRR AR T 25HR 2 H 523, £N7ET TR TE 20,

*Shuji Ohno' and Hidemasa Yamano!

1Japan Atomic Energy Agency

2022 FRBKREFNER -2F_PLO2-



2F_PLO2
0225 MDKRE

TREZREEANLFENEFRLL T 72D, REERBERLZIN—FTLHZLOTELHHOER, SF
DY) e [FHEE S OB ARAIRTH D,

B 1%, 2017 %4 A 30 HOTUNI G OB N OFTEEMBEZR LD THSH[1], KEEHEEIZEL > T,
BENCIIR KR CEEREROK 7T EZIH) 2N TETWDIN, BHOFEE L, BEEOR~YHLELOHS
OB —27 2z 5720, BKE 0K BB IZ L > THRIZHIE LTS, LirL, 5%, B=x
DREIZEASIND L, 29 LEKHWHICENRRIIROIBENDR O S, —F, BESCHEOTREN DN
oK, b THEBPRAI o TVDH 2 EDZUVMRRZ Ei%, BATREIXFEM O — 7 REO 5 REIT 7
Do LMBEDORMEWS DIE, RECEENNE, KIBGEEERFH Tbo L bRET IR TH S, H
AROEE Y (JEPX) OmpI&EIE, /hseamE mkby] (2016 4 H) TIERTFEOK 2% Tho7=DIT
KL, 2021 FTIX 40% % B X HIEE DK/ > TE Y, KEEEFHEEI K HIHEET 2R O BMIZIZ 0.01
/KWh 2725 Z L BBEIZ > TV D,

ZO XD R BHORHFHICEEY T, XA TEE, Y HDOX I RUBERIFICHETHZ LN TED
LHEMIIROHFINLITE N TH D, 72720, TEMIT., B THHEMICH L DD a X NEIZHREEN &
%, 5%, REBEEEMORENSHFHEINDIN, TOZMEREBRABEOERILKIC L » TEENE £ -
THY, EEBEMZ T CTRENEZHRT 50BN D, £, TEMIIIL T AZ LV EZHFHLTEY, £
DIFEALEZMAL TCOLENEITZOLREREIZY A7 R3HHZ ELBERLETHDL, INLEHE X
T, B ENEFRCIZHT T, EBMUNAOTE ) AR L T ZERFETH D,

kW]
o e mmm o
1200 | smotmsmniscsLT, sk | 5 AICH TOABHR DRI T,
| 3R (RAB S PKHDFEERRDI, KBNS READTIE AR
1,000 | BRSO | BFROEE D TR

BKEE
800

600 PNty
5655KW(EEN73%)

400

0 OfF 6 128 1885 248%

1 2017 44 H 30 A OIUNOE TG I
(HAT : IR R /L¥—/T https://www.enecho.meti.go.jp/about/special/johoteikyo/qa_syuturyokuseigyo.htm])

Pk, ZEMEF T REEGD 40% 5 HETDH L, REB/IN 1 HIZHKRK 35~90GWh B THATLHZ &0
HESNTVBRL T74bb, 0GWh HIEOBEEAREMMET DMENDH L, ) F 7 LA 4Bz -
REBEHBEMS AT 2%, ENTIE 0.7GWh OBREEANFE STV D, HEMOS % DOBEAILKZ WIFF
THIZLTH, KEEEEME BRI OEAKCIERTE T TIEREENZHM D Z LIXTE R, Kix 2k
WL TMBENZHIRT 52 ENEETH D,

3. BIREAFTEIHUFORTLA

3-1. BfBAEES

JE A IR BITA I BICHARTHRBE A MBI 2BEHEOLEN NSV, 207, F3E T, K1
NFEEIIN—Ar— FERE L TKOEED L O ICARBIEGELRLZ LTI R)o7z, Lol HAIZITA

2022 FRBKREFNER -2F_PL02-



2F_PLO2
0225 MDOKRE

- ] D B AR 72 B I T OM7EC 1 IR0 2 IRFRIE D ORI X 2B RO LR EEMERZ B & L-A&
FHBIEMERE A AT D, EBRIZ, BIHERIZH D 5 R BEOEIEG O @MAE, EIFAERICKT L CH I E)
T2 AT RV X —OEIE @ OAE T TR 3 ENS B F ICARBREERLZ £hi L T\ 5,
ARHEIEIC T 2RI EAN TR A CTh Y . ERNEALRMERWEALND, £7o, KT
ARBIGEE N FEE N ORFHERINTE Y | FFE AT A B ERGHRRNIC & o TRERICIZA GBI EER
PEREEHTHLEND D,

3-2. BAIGEEE
A N7 T ME—RICREBT TH D, RIIE, 70 £ OJFEFE N2 RBFIRASE (2 =%
L—yay) IZBWTHIH SN TWA[3], BAFIHGFHIZ, 5~240 MWth/ZE T, JRF OEFIHEI & I3 2k &
AR THEDN(<1%) T > T, £ OFHITHUENE 5, 785 X OV KRR AKIBICIRE STV D,
BRI KOV 4 AR IR OSSR EEIILL To LB TH 5.
v HKIF (BWR, PWR, SMR), 280-300°C
T MU U ABHEHE (SFR), 500-550C
S AN (LFR), 480-570°C
B RERK S A (SCWR), 510-625°C
TARMESF (MSR), 700-800°C
T A EIEHFE (GFR) £ 850°C
v EIEA A (HTGR), 750-950°C
AR T, ERROSE 4 AR I TRE#E S 2 BRI EHRIR IR 2 & < L B L X — O F
A E,

AN N N NN

33. RBHELTHHSMARFIFOATLICET &

Y Fa—t vV IRREERLREZMGD & D HKILFEBIIED 2017 Fi FH4] TR, BT HE O &
RAARDPEBRMOEHR A PR BIXDNTLMTH D & ORFEFERITH S 47 & BRI E &
Bt S E, R POERK M EER A MR L7 E . B ) O DRI S ERIZS U TE R Z ATRE &
THUTDOY AT ABRREI NI,

vV ERRFEEVAINERCTRIRET T b LB (AT —AT Fa—AL—F BEE
HEVH OKEEM . RERA, ®IEEEE) DO SNV AT A
v TR L EEH UG L X — AP 12 OV T 2l 2 AR FIFE ) A TV TR R L % 8 TR B,
L. %S U TRiIROM AR EIZ 2255 A R AT Z & TRV R BN L, BEICFIHAT 2R
7 I
FLOERRELZTER LIDRIEA AN AL —ERE AT A
Vo mRIPF L T VA b A 7 OVFRERER . TR BRI L 2 — TG 2 DA S LD
VAT A

2018 4% 10 A, IAEA TIiZ. Technical Meeting on Nuclear—Renewable Hybrid Energy Systems for Decarbonized
Energy Production and Cogeneration Z Bt L, & EHIZH1T DR/ —H =R EAF T AT AITOWN TR S,
BAFSE a- ORI, FHEAE BE, HBURE R S (5], Zha ki, R TR ) — R IiFE Y
AT LOBFNEDR Z LRSS,

TAETIE, BAEBFERE =X =2 27 L5 TEF) - fAERTRE = L X —ffn il 1L &% —
VAT MG (2019 4F 4 H~2021 4E 3 A) 23, 12050 FRRENRET APHEE Y v 2 El T 2720 0F
REQ021H3 H9 H) 2AFL, E-R VX —HIFOMNL EHEDICEATZ Y ) — 2 I B EBIROMN %
RBELTND, Bru 2y va YEEBRBRTHDIRFHHEED LV BMARENGEETH D Lk~ ]
1) - BAEFRZ XA F IR XL X — 2 27 AOFAME FEL T B3],

\

2022 FRBKREFNER -2F_PLO2-



2F_PLO2
0225 MDOKRE

4. BRSO FRIREAFEN A
4-1. ERBBEHF T HHEF

KETIE, 77U —4tE GE Ai=a2—2 U7 » =7 D— (BRI 345MWe O/ NEE D o 5 —T5
MU T AGHEIEEFE PRISM & 8K Y — B U RBERM, RSP A L., RAFH I —EDE £,
T RO B D BRI U CEB LB 2T 5V A7 A& HFE TR L TV 5[6].

TAETIX, JABA L E 7o TFH MY U AmEAIEHF 2% L CE 7o, Boll Tl RS A s
O THRKBERICEB T DT N U A KKISOFHREMNZPERRT 5 & & HIiT, RHIRREDRMIC & 0 iEEE
b, et REEEA L/MNUABES 2 RET L TV A7), ERGEMIC L 0 E T 100%0 £ £
BRI EZLEBAGEIC L, Y HICEEREEZECT L T2 [ ETE 5, IREHE S G XS O KB
BIECEALFEATHY . T MY UL L ERE OBASHLER K O A D BRI OFETH 5,

HPIUEIRT AL, RE TRV F =2 X7 L X (BK) L& LEE (KK 2B LD TV 5[8], JAEA @
ARERAFFENT HTTR OFE A M E 2 €T, HIRBRREAZ 1072 LT, ERLEAOER Y — 28 L
TEYFEMREZBELZbDOTH D,

HEIUREE R X, 1) 4 Terrestrial Energy #1737 o ALW VAR Z AR E U CTHEH L. GRS
N—T % T FEBREANIC LV BERO TSR REFIH 23 ATRE T £ [9], E[E Moltex Energy 1 & ##4
TIVR AR OB R 2 80 TV 5[10],

42. KERHERBEH I HHEWF

%6 T FILX —HARGHE Tl KFEH- G E L EMT AEREEZIET L 2 E LTV 5,
TR TILH A KT ~IKFIRBECK BB A HEME L, JE P CIIRE B A BB O & L KFEAT —
a O EHEET 28 Th D, PEETMLPRAF T O IE AL AT, KEFHEZIER S5 HET
B D, sEIMNET Y | 2020 FFEITKFEDOEFEM N RE SN D7 & LR CHRLANAKL LTV 5[11],

JEAIF 2 AW TR FEROEEINIZIE, LRI R TR 2 2 FERH D . BRI TKRFELIHETE 5[12],

v JRIFCHE LB A AW RIRE S A

v RS CIE LB MG LTz 750-850°C DA A - EHR K AR KBRS

v JRE TS L2 850-950°C DEVE W T AL AIRERC S A A~ A DL FERE

v R TRE LEERE MR L 850-950°C D EE W - BUL S K fRIECANA 7Y KK R
15

Bl & LT, KETIX, NuScale #:23, /IMHE Y 2 7 —RIRKIF L 8RR X — B U ER . mIRKA R EME
IZ & 2 K SRS O BRI ik & B L. BI1RCEFI MR O ZRIZE U T, JR A HIR0EL S
— B UHERIMSOMAGARELRES 2 2 & CENRMICBIT D HATRE= KL — D H ) S & 458 7l
BE/R S AT L& BA%E LTV A[13],

EDE T, JAEA 3l & 2o TRl A& B L C& 7=, HTTR I X 0 2t FErRERE a3 5 &
& BT, K R RUERBRIEE 2 K o TR OGN & PEREDMEREZ 1T - T D (2019 4FIZIXH K 30L/h
T 150 Fff] e A & LS I AEh) . HTTR & #8550 S8 CRR RGN 2 FLET 2 72, 2022 4506 25 H T
¥ (B ERICHEIERBREED TV S,

FETIE, 100L/h ORGEREZHE LM 2y b7r Y =7 MR LTE Y, 600MW #&EiRAT A4
TOKFERER T OMe L 2 B AN TV D [14],

A CH KERLE X ATRE Td Y [15]. 7112 K B KERE DS HIFF S LTV 5 [16],

5. 8HYIC

(7)) — U RERIS ) Tk, 12050 FOEHFTFEIL, FE¥E - Eif - 65 - FETMOERICL > T, —ER
FEOHEMEET 5] LRI TRBY, 12050 FFlch—Rr=a2— I NVEEHTDH LTI, BlLotERIZ
K0KIB~ABIENFTENEMT 2 ENHAEND | L bRtk S, BEPEHR =R KEEAICKHST 270
BNIETETERECRD EHAEIND, S 6T, [BIETHIS TERWETEEITIT, KER EDOBLRFREH

2022 FRBKREFNER -2F_PLO2-



2F_PLO2
20225 MDR=

ZEMT 22 L bIESNLTWD, ARBIEREN AT 2 NI EATEBY | 2050 FU—Rr =
a2 — N7 UZANT TRER AR HEIRTCH 5,

AABIIZZ ) = F 7 AT —A—var (GX) ZHEL IREDRTAZRAIERNT ) —rx
RNF—ITHRHAS 5 2 & T, EERECHSRFLZEEL, REICRT LI LTnD, BorLIfFTE
HEFIUFII N —AR =2 — M MZEBRTE 2EHMTH Y . BUFIZ Lo THAINBIR A HH L S, BHIEH
bt gedEntkte - L 2 W/ 5,

B3

[1] https://www.enecho.meti.go.jp/about/special/johoteikyo/qa_syuturyokuseigyo.html

[2] https://www.jsme.or.jp/pes/Research/A-TS08-12/Y2021-2.pdf

[3] https://www.jsme.or.jp/pes/Research/A-TS08-12/210906.pdf

[4] https://energy.mit.edu/wp-content/uploads/2017/12/MIT-Japan-Study-Future-of-Nuclear-Power-in-a-Low-Carbon-
World-The-Need-for-Dispatchable-Energy.pdf

[5] https://www-pub.iaea.org/MTCD/Publications/PDF/TE-1885web.pdf

[6] https://www.terrapower.com/our-work/natriumpower/

[7] https://www.jaea.go.jp/04/sefard/faqg/files/material 060 1.pdf

[8] http://www.aes;j.or.jp/division/ard/documents/AESJ-2021A-ARD-2.pdf

[9] https://www.terrestrialenergy.com/technology/molten-salt-reactor/

[10] https://www.moltexenergy.com/enables-renewables/

[11] https://www.meti.go.jp/shingikai/enecho/denryoku_gas/genshiryoku/kakushinro wg/pdf/001 06 00.pdf

[12] Yan, X., R. Hino, (2011), Nuclear Hydrogen Production Handbook, ISBN 978-143981083-5, CRC Press, USA

[13] https://www.nuscalepower.com/environment/clean-hydrogen-production

[14] https://energyiceberg.com/ten-chinese-green-hydrogen-companies/#CNNC_Nuclear Giants Power-to-Gas

[15] https://atomica.jaea.go.jp/data/detail/dat detail 03-01-07-01.html

[16] https://www.jstage.jst.go.jp/article/hess/28/2/28 29/ pdf/-char/en

2022 FRBKREFNER -2F_PLO2-



2F_PLO3
0225 MDOKRE

HEFERSt Y a3y

HEBRZEHEFE A HEFEFREOMAIE

Value of advanced reactor development based on social trends
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it 2 ZMia L, ZHUC 4 #4035 U TV 523, Global First Power Limited Partnership (Ontario
Power Generation (OPG) M O® Ultrasafe Nuclear Corporation (USNC) @71 F % f-5x4ECd 5 USNC-
Power 3HIE) 12X %5 MMR (5SMWe O @il A7 A4F) EERFHE AR HHEAL TNV D,

OPG }¢ () SaskPower (%, 7% BWRX-300 D&k 7 0y =7 h&EH#ED TS, BIE L, 2028 4D lxE
BE HEL T D,

1A RINEPRAE (NRCan) OJFFHEMIL, JRF BT OBORZLE L T D, 2020 4 12 HIZiE,
SMR v — R v 7O FEBUT T 7o EBIRN & fkfe i) 22 B 25 L7z [ 2 SMRT 723 75
VI EFEEKLZ, ZOBORIX, HFFET A (ABCL) I k- THEES LD A%, WFZERH%E 1% CNL
NBH-STEY, AECLIZZ ey =7 v 772 )T —4— 2L T\5D,

. ]

Rolls-Royce SMR #tiX UK-SMR Z % L Tk . HEEEMK = 2 h SMR OFF 4 T 2= X M+
71 (LCN) 7177 NI X HBRBREZ 21T, &t Z2ED T,

JEEBUMIE 2021 47 A, elERE Y 2 — LA R FF (AMR) O#FZER¥E K OVERE (RD&D) % BAtA

L, ®G e LTI AP 2RI U7z, F—Bp s U<, RroBE, FE, =X b ROFER G IEO ]
REMEZMFET D 6 Ty =/ MIEEREEEIT ),

BEEBUMIL, AF 4 AIC T2 =2 20REHIE ) 2% L, 2050 £ E TR F IS L 2 REEE
ZEBLRD 15%703 5 25%ICHR L, 24GW OEAZ BHIE T & L7, B LWBUHERS & L C [Great British
Nuclear] #3356 B, #Fi¥ 7 m =7 b OFHEERCEZRYBHOZE LTI,

. ALE

EDF £t TechnicAtome ff:, Naval Group ft:& R+ 1) « fRE= RV F—JTF (CEA) O=a Y — 7 A
X, NUWARD &9 SMR Z[RE L TW5H, BIFIZZ OBFRIZS B2 —rOIEEZ1TH> L LTEY,
2030 FENDLIFFET TV FOEREBET L TETH D,
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RTINS ot 2 Blia 9 2 B a2 R L7, EE 3D EPR, EPR2 O/ TR 2 HEFF L SO,
FERAC I8 T ST B S8 B HEEE L TN D,

2-5. HE

® IERX TR (CNNC) 1%, {AE D PWR Hif 4~ — A IZBH%E L 7= ACP1000 O /NMkKTd 5 ACP100
DBAFE A 2010 FEHIT> TV D,

® CNNC (X, 2018 DB /)R EORRIE ) & ] L TKFERIEZ1T 5 Power to Gas (P2G) ZRatL
THEY ., SR AFIFEF I P2GOF TS g D—>Th b, CNNCITHEHEKRY: - FHEM L 5
L. B COFRICMITIZ@mIBT AFR—2AD 7 ) = KFETm Y =7 MIEFL TN D,

2-6. A7

® WK TREICHE M ST % KLT-40S <° RITM-200 %&/M8 PWR ok Bl & LT, VBER-300 X° RITM-
200M 23BH%E ATV 5, RITM-200M X7 = 7 F BIRE X T 2023 £ CTICHEZX T H5METH Y, £D
fi2 EARC & 2 RITM-200N (X~ IEFNE N T 2024 £ FE TICER T2 TETH D,

o UITIIEEFOMEHERICKL VBB A LR LS LA BAELTEY ., EIF BN-600 <° BN-
800 NEEICHFR SN TV 5D, #hmddF o JFU A BREST- 300 (ZHBLEGERR T T 2026 4EICER TETH D,

3. EEEE
ek, FSEFETNFEEO TR « MOV 7T A4 ik, ENTOBFEREELZIENL, W7oy =
7 MCHOEEBHE L TE -, FAUFICE L TX, 3Lk, TS ToOEBEEND 5,
® SMR : NuScale, BWRX-300 %5239~ 2% H K /)
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L, ERESN T e 2 FADBEAETHY . EROFFE T e Y= 7 MIREMAEL Ty,
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ICHEE T D ENY 774 v CTF— L &ML, WADOERT 0T =7 h~DOBEEE R CIET HEHAE
RITHDLEDTH D,

o FRFE QMM REACET, EER VL TOREEE R ORISR EORENEE ThH 5, T ERH
B E M OfE & UL F IR T,
® FHAMMRIFAT AT AT AEEY +—7 4 (GIF) : @A 0L 2 b 278k O 20

BEHIAARNZ Y — FLTW5,

IAEA @ SMR Regulators’ Forum } O" Nuclear Harmonization and Standardization Initiative (NHSI)

OECD/NEA @ Working Group on the Safety of Advanced Reactors (WGSAR)

WNA @ CORDEL (Cooperation in Reactor Design Evaluation and Licensing) ¥V —% 2 7 /L —7"

EU ® ELSMOR (towards European Licensing of Small MOdular Reactors) 7’2 =7 h

NRC CKE) &7 4 (CNSC) ORI

EU O 3 /»EIZ K5 NUWARD O HE[RI %2
BE D2 X, TERDEBIKIFICHNTHM, MDD, LV LEeEHffSnTnD, £z, TV a—
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KXE, TE, LAEH, 74T REOEMAGEECTED DN KRB KFEHE e =7 NI, A7V a—
VB, 3 2 MEREBAFHR X, A NEFICE Ty T PEOBREEAT L-, WEAICBIT D HRE B
OFEE D IX, FEREEEIIZE > T, IMBEREDOZLIIG CTHRFIFOH Y HEFHER L, Frbdmzbss L,
B 72 ) — X —v y TERMYV RTRAEE 2D, BRBEICLE S THLEL OAEENRH VD . EEESHH
BENTWBEEZALZWL, —F, FRFEOERMICEWTIIY I I4 F o —r . BEl. EHFERE - FEE
Wle ENEREIZ/R D 5 5 LRI TVD, INOIE—ETHRRTEX DO TiHe<, EREEN LRI
LTHELLSTND,

BE 3R

1)  https://www.meti.go.jp/shingikai/enecho/denryoku_gas/genshiryoku/kakushinro wg/index.html

2)  Breakthrough Institute, "Advancing Nuclear Energy," (2022)
https://thebreakthrough.org/articles/advancing-nuclear-energy-report

3) NEI "Maria Korsnick's Remarks at the State of the Industry," (2022)

https://www.nei.org/news/2022/maria-korsnicks-state-of-the-nuclear-industry

*Takuya Seshimo'

Japan NUS, Co., Ltd.
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FYMEFE, AOFvr—RBEDTTH
Reactor Physics Engineers be Ambitious! - Suggestion of Venture Start-up

(1) FUBNMSRFARVFY¥—BAB~BEERVFYy—OYR— FEN~

(1) Why nuclear venture with Reactor physics? -background and outline-

L IR
VAH A 7« xRN

1. [FC®HIZ

RO DERTIINE, LI —REOREBIRF v —EFEIZLH/NEY 2T —IFEOH
BURBHFE SN AICED HTWD, & ZA0, BRENTIIR FIGEICBT 2 X0 F v —EOH) X 13E
BETEZT. RFD - MBS EOMIEREICHT S BENEL TS,
ERNOXF v —aFICEAL T,
2019-2020 FFFRAE TRFPFRN T v —03K
300 #EHEINIT 572 & < DORFETRUF
¥Rl IR AN LGN TWD, EDT
W, FE BRI =T ORI S TRT
TG ET =T O KRRy
TELTRUT v —5E b H 7R EUK
LRV OOH 5, o
Kty g ik BNORFERO e i S i o o o e

B2 < AT B h v T A & 72 B~ 1 RN F v — RO

<, BT NEROEEL 12 BR8N 6~

YF X —lloWNWTEZRD, FTHEEO)TIE, Ay arOBEAL LT, WERFIRVF ¥y —2iEmT D
BEHRLENCBII AR F ¥ —%2HET 5 L AITOWTHRIT 5, K< iR Q). 3)TIZEMNA TEBIZN
VFr—L L TUEBRL TSN, TORBRERN L T2,

2. ESLTRBRUFr—28HION?
%ﬂ&if{i\@ F%%’Lﬁ§\ :ﬂﬁ:%*%@{%ﬁ%ﬁ&:@%ﬁ—éblgj /C‘&)éo

xeBRacn Bz e gER . N DVED TARKROBE J7) @

P E

PASSION F—U— &, TEN LA SO, ke
What you are deeply

e W8 ) THE DRBA~DT +—H A Thd, O
o AR+ PITELL E DD TER L CTEDORET D KL e Hil X BE
WCHREE L, AAMELWZ EH RO ) 27 134
TELOXIIThoT, ZZTROLNDDIFA
ci&: ¥lkfFET o2& AL LTHY L, Mk

WA DRLDIEN &1 L7 s DAL F &2 583 5 hE
HTHD, TDEHIZIEE %~ BT D EREEIC xR
T 5 T2 O FHD MBI FEE LitiT 5 2 & &
HOBHZMY  BOBREICRDRE Z & “VOICE”
RO, BOTETOA M= —%FENLH T LN
MELIRD,

can be the
best in the
world at

(MIND)

What does your
conscience counsel?

(SPIRIT)

2 EIIXDHNEZ LVOICE”
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HiliEEE (a7 b~V A0 b, WERGE, MG ESIESE, X2 T 0) . ASCak (3

N N
L. ZORUTRNTMTH RS LIRS,

RERT . HIBCE, ERREGRS, Rl BORSLE, S, R, RUYb~=x A ) 72

VP LLEERT Z L TR T =TI, ERRO X 9 kxR 2 L 2FON, AV EHITOT,

BR7ETOA NV —%5EH7-0,
LNLEHEHORERDTH %,
3. R_RUTFx—EXBETHLLLA

LIV O DD, TIEMD B IR IUZ NN D DR
HIZENDFHEZWIEAS, £ THRETERVT
¥ — &R T Dk A IR O W TR T D,

[ O e AU BH % B (SDGs) 3 2% L, BliRE D
HIED G & R CREE, e, REFRIRICENT
IR RE T 5 2 & (ESG #E) MNEA L
2o TCWND, 2O, Frizlefeg i & LT bagiet
FETIT R, KV RESRIEICHFS T HEEANE
ENEF-TND,

AARICEN TR RRIEO—R L LT
F v —BROBEEMEREIR S, BRx e RKF, BE,
M2 ECRUF vy —Z2 X ET D L ADBBESN
Wb,

FEFTIX, JAEA, HOR. HUKR. BROR, B itk
BT DA ZBIR L, BERROERK, &4
. OHMWER, REEEK, t¥lovyT ool
Fex e g, XERESONHMMAENESTND Z
L ERRINT D,

BE R

1) RREEFEFEL Web Y1 b @ RFFEANUF v —FE
AL DR R LD
https://www.meti.go.jp/press/2022/05/20220517001/
20220517001.html

2) 7V ayg— s Vyny [T HODEE
EYa ) —-Fx VU7 LV

3) KBTRFILAIMEMRE Web ¥4 k@ XU F v —AlRk
SHELY
https://www.ccb.osaka-u.ac.jp/service/venture shien/

4) KRRASZ— 7 > TR —=F VYA b s
AZ—=K T w7 THTIT-arrarky

https://www.innovation-osaka.jp/ja/startup-

ecosystem/score-gap/
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*Masatoshi Yamasaki'

IStudavik Japan
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Reactor Physics Engineers be Ambitious! — Suggestion of Venture Start-up
(2) RUF—TOFEBRGR EFFTRMECHIT-IY BADEN

(2) Challenge to Technology Fusion on Kyoto Fusioneering.
“E A
'K 72—V a=T V7

1L [ZLHIZ

AKeyia AlBFL2XF—U—RTHD FWH], X Fr—) CHEL, FEHQ)TIXINE THYHE
D> CEHINE THL28EEN, BHORXF v —~DiF OHEF ZHY Lif, ZOERER % Kic~
F ¥ — CTOFEEIRICFHEL L OBIH D IZOWTHEN T 5,

2. RUF ¥ —~DEH

ABIZADENC, N F ¥ —ICHEST5E TORELHIT 2, BEEIX, KT 4 FRITFEDBLOMFIE=E
ICELBR & 2o T Db A TIPS RNT, &5 TP Tk st RO EIC OV TR 21TV, P
WMBLO I Z AT, TO%, REEEICTEIZ PWR OFLEGFESIEET L E L HIC, BFtEa—Fo
BRFEEBICHEE Lo, BEHR 2 — FEBICE W T, AL e L ComiiE®h s e L, ekt
HPREOEEONIEZE L TR Z RS Lo, K54 ERNSIFMEE— TR 19 FE 2R I L, FEo
HRAMNTE L TERUWTIE D 7, FYERORIZE Db TITR T ) « =RV F—ER2EROFHRIC
BEAL72WEDBE WS D LT O B~DRH ZHEFIZAND L9127 o7, THUTR L TR LA FL
fRoTHZ &TIEZR< ., FWBEEIROMIE ~DREM (X HIFZ0W) ZH-72bDTHY | FE L o
BEMEDR & 2 0B BRI L 2po7c, LA LR, L TEF LT WEROHEINE 12 & > T B
~ORRHITHENCN— RAREL, BOEY HEROPRTWDHIRTH -7, DX 5 T, EEs
RUF ¥ —THDOLREE 72— a=T V7 (LI, KF EFES,) ZMBHENRH 0 | BE M Z F.0C KF A
UN— LR EED TN et ot BERADENRINEICERT-OX, BFOEMSECTH DM
FHEFH R BEE T ThAVUX, U T AT, Rk, B bR E ORGSO ETRREICIEH T E S AT
BERDH L EDBWNLTHDH, D%, KF L OXIFEEZERDHICONT, HrLNZ E~DOHkkOXFFH & KF
DEY a v« BAE~OIENREFICHRLS 720, B R¥x VT & L TERMESTFOHINE /D Z L2k
Wrd2l2E -7, IRVIE-STHIUX, BHORKTZT TR, BN o0Xx vy V7 F = V2T ANRD
% KF OFERIPEER G Z DU NRALT HEBERER ThH T2 LA TN D, —FH T, EERKFLE L
T, OB EL TRV TF Yy —OREICR LI ENTE 00, ARICEMTEIMREEL T ENTE
LD, EOBETHRWARZIES T2, EBICAELTARS E, ZThE TEKIBICR L DREICKKT S L
BT, BEOBABEIEN TSN PR LIZD RV TH Y | HOBRERLITF L, L L5,
e DB DN HNEEZ ML H72OMIIZ H < H 2 Zil 2 U7okb S, AR B4 LL EfE L 74 Tk,
HESS LT HRMUTIENTZ L RIFFIC AERICHEBRCE AR B HE T D Rl L TV 5, 010 |
BRIEZKIBICEZ D E W0 OIIEETITEERVD, RERBREOHETH D L L b, HIIENZREB
HENDHDEEK LT,

3. RUF ¥ —TOFEERR

SR B & OB BN 22 BEME TR, R F v — BT 296l L LT KF 2H0 B <BRE L 2 2 TOIGE)
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DR T —C L BAEETESEN LTV o 2, DOUNT 2021 FFITIE, KECOERA TR ARSI, B
Faﬁﬁ%%@i%ﬁﬁ)ﬁé%ﬁmﬁﬂ@’r%%@%(ﬁ%%}J&‘DTLIEI6 E AW, AW OK 4 (E0B & ZHETHICE-
T3 (K121, RKEWZESTHAMICRTYH, REEEOEESFEEEIL 2020 4F TO REH237 2000 (&

HTH-o7=D

(ZRF L. 2021 4RO HAETH7212HI 3000 M &V S R 2BOF TH D (1 2), it

(DESGHE « XA XA M AL b (AR AMNSDOELESI&E B ol L TOBRE~OFEEDEMN. 2) &

IRAEERA - BRIR b~ 7 EOECIZ AT 2B 8T, R ENRERERTH D,
$3B
B FES (ITER)
$2.58 M FES (non ITER)
M Private funding
$2B Private funding 3-yr moving average
— Private funding 5-yr moving average
$1.5B

$1B
$0.5B

$0B

£1 BREXCTF v —IC L2 EETMEIRDL 2
. Launch Investment (USS) ’ B
Compan Location 2021 B
R date as of March 2020
o] County, CA, United Field R d iti
TAE Technologies eI o;natye’s b SIS 1998 Con';gur;‘i':;s(iRc) ~770M ‘ '?‘)(.ilﬁltlonzl
1 billion USD
M ticall fined
General Fusion Vancouver, BC, Canada 2002 agne. cally con me ~300M
acoustic compression
Commonwealth Cambridge, MA, United 2T Tokamak (with HTS A ‘ Additional
Fusion Systems States magnets) 2 billion USD
Tokamak Energy Ltd. Oxford, United Kingdom 2009 Spherical tokamak (with ~150M
HTS magnets)
H locity inertial
First Light Fusion Ltd | Oxford, United Kingdom 2011 s ~73M
confinement
Sh d-Flow-Stabilized Z-
ZaP Energy Inc. Seattle, WA, United States 2015 care s.vr: . aptiize ~14M
- - Additional
Yialltem Ernamy Redmond, WA, United 2013 F!eld rgverse ~12M - e
States configuration (FRC) 0.5 billion USD
MIFTI Fusion Tustin, CA, United States 2008 Z-pinch ~8M
Lawren;;;lsliI:sPlasma Middlesex, NJ, United States 2003 Dense Plasma Focus (DPF) ~7M
Proton Scientific 0Oak Ridge, TN, United States 2012 E'ECtron(E;i)m Fusion ~5M
C t Fusi Stabilised Li
ompact rusion Santa Fe, NM, United States 2017 avtise |Anear ~4.4M
Systems Compression
CTFusion Seattle, WA, United States 2015 Spheromak = £-3 £-3
Plaspma—jet liner| gﬁ-l-z'oootaﬂ 3’0001E‘H
Hyperjet Fusion Chantilly, VA, United States 2017 compression (2020$ i '6) (2021$¥$)

DX, BERESBH CIHIAMIZEESENET > TV BRI TH 505,
IR F vy —Z2PLE LD TH D,
10 HD KF &% FY0
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HITE SR F v =0 EFORETH Y, UNITY 7u P2 MM, _UF v —OR N EUNTE D S kbE
LIZBIFREBIO 1 DL E25THAY, BROZLANE, BHEHFEL ey s 7T 00 Reffol-f
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TWb, £lo, No 2 7790 REIROIERO A TIE/e <, BREHEITOEE « BRIz 2 iR bk <
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4. BEfiOREICFEIT=EY #H

PR EBY FHHOMZE LONTIZRFT) « TR AF—ERBREOBBIZHK LW EDEBWNDE
NRUT v =~ EZRN LR THY, 0B EB LA - HIFORH - BENPBFOMHMGD 1 S &R
L TCWD, ZOX ) BRBLEND, ZHE T S TFWEOEM /17210 T <L AIRS SR FRIZTEH L T,
FER ST B | R B O RTIC & o THE R EINORE Z D TV E 2N EZ X TW5D, BIRER T,
FHREIN 2 I F BN ASE T E D b D ERR LA SRS EIROE G EZED TV OB TH Y |
Bl DA O W T EARRNCEEN D IRIITIEE > TR, NS BB EW 20, BICR A IHET
TETWRWH DD, Hillk CTBb > T2 iAW EL 3 B O EE D K5 L sAg 2 ke L. BRI KR F 2350 L LR

ST T b E bRy EFERT 5708, BENRIEE 2 ED>oh 5, 4, FPREsty v a VTR
HOBSAEWERT0b, %00 EBA TR RET 572D DEE S LR ZTEBY . KF OIGHE)
OKERE 7B OIRPUC B O & 5 PP S B0 WU T O I O ATREEZ > T E 0N EE X T D,

5. IFPBERYTF v—

BRI S LGNS0 6 | B2 I L CTRIZEIR L XU F v — L OBFMEIZOW TR~ 5, #
BEDBICH ZENTETE L0, FYIICE T 2BEIRERORS Th 5, TOERERL LT, B

2022 FHAXRRFHZER -2G_PL02-



2G_PLO2
0225 MDOKRE

RIARSLISWIN & FF OBl 2 REICHD 5 BN S 5 i, BEERF R Che < EAEHE b LB/ 803K
ENEEZTND, ZblE, EPWEETMFEDOSEEZ O L2 T, TR MR
DANCKT HIMPUCEEME L 5 X TE B2 T05, ERM0BARE LT, EE LI TEWEA Z/RT-
TR BICBWT, Bt E LI X 2 EEEN EOFBEN GRS -T2 8 b, FYE O
WCREE 52BN TH D, — T EMEDH CIIEZEEZ MO T EEFRIEOARTH D EE SN 5,
FREENLICE S TRV EDLFLIBRZIZILD LT 57T MEFHIARHEERERN S 2D, it
BORBEALRFWEIZE RO LN TRV ORBUR LB L T D, 20V BT, FBEOHIN A
Bl B OGIRICHLE RO L ORERMITH > 7oy, EBREO L Z AR/ RE ST - BETH 72— X
WCBWT, FWHEOHERPRALE L TEPEZEWVIDONERTH D, LNLENL, FiE o A
SIEEIRLS 2V E DHIR LR ETE 2, BRFRTED > TWHEFIZIT TH, ME B, R4
BT D HERA RO HIDD, T OITITFWEOHFRITEHENITIT E A ERISL > TR, 7272, Zh
ECTHFYE I W TR A RFREICM E Ao CTE-RBRZE L C, WHEBSG 2 BT 5720 0EREBIIEE
STEBY, ZTORTHEYEZFZATE LI ENENPE TS XTI TS, ZORIZHOWTILFE
WA OBRATIERL . MENOFEMEEDD 2 LICksTHELNIHBED L S b DG LIRS,

R F ¥ — L OFMEOBARTIL, FYEE T v —CEHE VHMER LWV S ITE L TnD, v
DD FMEOBAE L COEMEITRE . FHBEEMREELORN MRy 7 LR DR EB LSS
WeDThD, 7272, XU F vy —~OIEGREFERRICEREENDH S5O TIEe <, FEADBEERMICE R T
ITENTAZLICZZRBEMRDHH L EXZTVD, TOBET, BFICEFOFEMHEEME T, Yo Tb4dx
TWF DL DR ENARERRAZFF> TUELWVWEEBEZ TS, 2F 0, MBOBERIZTFOND L )72~ AV
RTiER<, BHOBEDO N E@EDTWL ZEIZFATIELWEDEWTH S, ZDOHIci, FmEEI%
EOTNWK ZLEEFLHEAATHLN, FYHE+ o] EWVWIOPRIEFICEELRDLEZLXZ TS, LA, [+
a ] OFGZE, FMEREANE & L COMRBERET D720 OEERHF 3 LE L TEBY . ZOHSTRXUF
¥ — el Z Lo GEIT, FWEENALERIGEICE N TSI ERETE L LEZTVWD,

6. BhYIC

AT, INETHEYELCEED > TEHINE TH LI BEE N, B O T ¥ —~ORH O HH] % KL
0 B, EOEERE IR T ¥ — COIFBRRSCF W & OB 0 ITOWTHIIT Lz, G 5E To~
VT X —EHNCEET TR LIS, 01T BRDOR Y F v — OB ANIIRCK & ik L TR E < Bz Bto T
HIRBLTHY . FIUTFHELE O RROR LB L TV 5, SMR, &RV AF, BEXKEN 2L, &
BT AN ORESE « FERAEREENL T T, CHNETORFHFEELETHSR ) INTEEHE LTS
A—=T 22T VT REORVMANEETHL Z LIS ) T THRWVMA, FRZEZLOMEEIZIB N
T, NUTF Y —PEHEREFEZHE 2L bFEETHDL, 7272, XUTFy—HEZBEID D E 0D L0,
il 2 OEAHE DB H O5EAZFR> CANM AR N EHIHT L EZEZNEETHY, TOBXNEE LT
FERE LT, XU F v — Ml FEREEMESH TS IE R VWEEZ TS, AEIOHEENS, HIZH% %
B THEIROBMA RO P TR, A 7 _X—2a v OIEY i, D HFIZHOWTHIRS #Em L THAL
B A DBMRMEEZENTW S BN 12705 T &2 RWICHIFFT 5,

SEXH

1) S. Wurzel, “Road to Commercialization: US.” The 2nd IAEA Workshop on Fusion Enterprises (2022).

2) W. J. Nuttall, S. Konishi, S. Takeda and D. Webbe-Wood, “Commercialising Fusion Energy: How small businesses are
transforming big science.” Institute of Physics (2020).

“Masato Tabuchi!

Kyoto Fusioneering

2022 FHAXRRFHZER -2G_PL02-



2G_PLO3
2022FMDR=

Reactor Physics Session
Reactor Physics Engineers be Ambitious!
— Suggestion of Venture Start-up —
(3) My custom-made nuclear career: from a PhD in reactor physics
to founding an owner-operator of SMRs in Estonia
*Merja Pukari'

'Fermi Energia

1. Introduction

I’m an IPMA (=International Project Management Association) Level-C certified project manager with a PhD
from nuclear fuel research and a considerable experience in supporting the nuclear power industry with data analysis,
strategic planning, and project management.

Always working towards increased technical competence, developing business acumen, and seeking ways to
apply entrepreneurial mindset. Working with challenging tasks to ensure personal and organizational growth. By nature,
a developer, an organizer, a negotiator, an analyst, a matchmaker, a collaborator, a planner, and a dreamer. Affinity for
foreign languages and international work environment is not only reflected in personal history but is a strong driving force
for future undertakings.

Awarded PhD of Reactor Physics by KTH (=Swedish Royal Institute of Technology), MBA of
Entrepreneurship by Estonian Business School. Started career as a research associate of KTH, then Project Manager of
Studsvik Nuclear AB, and now Nuclear Advisor of Swedish utility Vattenfall, while one of the founders of Estonian

nuclear startup company; Fermi Energia.

2. Establish Fermi Energia

The tangible idea of Estonia's own nuclear power plant remained gathering dust for years, until Kalev Kallemets,
Kaspar K6op and Henri Ormus met in the summer of 2018. The men, who are well aware of the latest developments in
the nuclear field, discussed the possibility of building a completely different, new-generation nuclear power plant in
Estonia, which would be based on the small modular reactors that are being licensed in Canada and the United States. A
good example was the business model used by Teolisuden Voima and Fennovoima in Finland, where the owners of nuclear
plants are energy consumers from all over the country. Rapidly developed technologies in the intervening years have
made nuclear energy a future energy solution worth considering again for Estonia, which would help to ensure both
reasonable energy prices, energy security and the fulfillment of nationally important climate goals.

After extensive preliminary work, Kalev Kallemets, Sandor Liive, Henri Ormus, Kaspar K&6p, Marti Jeltsov,
Mait Miintel and Merja Pukari, myself, founded OU Fermi Energia. The founders are united by the belief that in order to
achieve the goals of reducing carbon emissions, the country's energy portfolio must contain a manageable type of energy
without carbon emissions that does not require subsidies. Due to the lack of mountain rivers, this energy can only be

nuclear energy in Estonia.
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2019 2020-2022 2021

A A
Preliminary research Nuclear Energy Working
Group

The introduction of nuclear energy
and the construction of a new
generation small reactor will require
extensive research. Since 2020,
together with the world's best nuclear
experts, we have studied the
development of small reactors, their
suitability for Estonia, the economic
impacts of a nuclear power plant, fuel
cycle needs, waste solutions, licensing
principles and much maore.

At the meeting of the Cabinet of
Ministers on 8 April 2021, the proposal
of the Minister of the Environment was
approved, regarding the Nuclear
Energy Working Group formation and
a mandate was given 1o assemble the
Working Group.

Fermi Energia

The first interim report and an
overview of the results of the Nuclear
Energy Working Group's research will
be submitted by September 2022 and
the final report by the end of 2023.

Company was created in 2019 by
Estonian entrepreneurs, energy and
nuclear specialists. Fermi Energy is

We publish the results of the survey
during the annual conference and all

developing new opportunities for the

the previous survey results are

site..

available on the web:

introduction of a new generation small
reactor in Estonia to ensure carbon-
free, affordable, weather-independent
electricity generation.

3. Timeline of SMRs Deployment in Estonia

Bringing a small modular reactor to Estonia will require quite a lot of prior knowledge and research. Clear

understanding of the options and their implications is needed before a country can make an informed and knowledge-

based decision in principle to go nuclear or not. A decision in principle to use nuclear power does not mean that a decision

to build a plant has been taken.

Fermi Energia's research plan is based on the IAEA's "Roadmap approach". The consideration of the use of

nuclear energy and the subsequent development of the necessary infrastructure go through several stages before the station

is completed and starts working, which, based on experience so far, takes about 10-15 years. According to today's best

knowledge, commissioning of a small reactor in Estonia is feasible by 2031.

IAEA IAEA IAEA
MILESTONE | MILESTONE Il MILESTONE III
PHASE Il
PHASET PREPARATORY WORK FOR THE CONTRACTING PHASE 11l
CONSIDERATIONS BEFORE A DECISION TO AND CONSTRUCTION OF A NUCLEAR POWER ACTIVITIES TO IMPLEMENT THE FIRST NUCLEAR POWER PLANT
LAUNCH A NUCLEAR POWER PROGRAMME
PLANT AFTER A POLICY DECISION
—
NEWG intermediate NEWG final NDSP | stage NDSP Il stage
report
m Legislative intent of Formation and Process )
m nuclear energy act + development of nuclear corl‘ii‘er:zson su’::E.Orl'\::'l\iosr;ii:;hngac:;igsl:icntmn' Monitoring
m draft regulator lication 9 9
Development of nuclear Oy_Jeratlng
. regulations “55"59
Knowledgeable national/ parlamentary processing
~— decision on the use of nuclear energy
( Application
- . Selection of Preparation for for Procurement, construction, commissioning Commercial
Preliminary studies N N N .
technology construction license construction and fuel loading operation
license
@ Final investment decision
Permit for limni Operatin
‘ preparatory Drg iminary D_ 9
Securing the land Works site work license
| Consortium agreement

Reference: Fermi Energia Web site, https://fermi.ee/
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Planning Lecture | Technical division and Network | Nuclear Non-Proliferation, Safeguards, Nuclear Security Network
[21_PL] Challenges in Nuclear Non-Proliferation and Nuclear Security

for Next Generation Nuclear Fuel Cycle
Chair: Hironobu Unesaki (Kyoto Univ.)

Thu. Sep 8, 2022 1:00 PM - 2:30 PM Room | (E1 Bildg.3F No.34)

[21_PLO1] Challenges to Nuclear Security in a Changing Nuclear
*Jorshan Choi' (1. Formaer UC Berkeley)

[2I_PLO2] Nuclear Non-Proliferation and Safeguards Challenges related to
Advanced Nuclear Fuel Cycle System
*Masato Hori' (1. JAEA)
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Planning Lecture of Nuclear Non-Proliferation, Safeguards, Nuclear Security Network
Challenges in Nuclear Non-Proliferation and Nuclear Security for Next Generation Nuclear Fuel
Cycle
(1) Challenges to Nuclear Security in a Changing Nuclear -Energy Landscape for Novel
Small Modular Reactors and Innovative Nuclear Fuel Cycles
*Jor-shan Choi'

! Lawrence Livermore National Laboratory (retired)

To counter the twin challenges of ensuring a country’s energy security and complying with its climate-change
commitment, nuclear power is being considered (again) a viable energy option, and a new generation of advanced reactor
technologies including small modular reactors (SMRs) are envisioned, developed, and some are deployed, currently and
in the near future. The most impactful driver of this development will be a changing landscape for advanced reactor
technologies including novel SMRs and their innovative nuclear fuel cycles. To ensure that these advanced reactors and
their associated nuclear fuel cycles are safe, secure, and for purely peaceful purposes, the nuclear 3S (safety, security, and
safeguards) are important considerations in the successful development and deployment of such technologies.

Many SMRs are encompassing advanced and innovative technology solutions. Several are in various stage of
construction, or in-line for regulatory review and authorization (e.g., CAREM by CNEA, Argentina; ACP100 by CNNC,
China; BWRX300 by GE-Hitachi, Japan/US; and NUSCALE by NUSCALE VOYGR, US; etc.). Two SMRs are currently
deployed, they are:

® KLT40S, a 2x35 MWe PWR floating nuclear power plant (FNPP) developed by OKBM, Russia, and

commissioned in the Russian Far East in May 2020%, and

® HTR-PM, a 2x105 MWe HTGR developed by CNEC and INNET of China, connected to grid in

December 20212,

These deployed, or soon-to-be-deployed SMRs would face different 3S challenges in their operational phase,

as well as in their decommissioning and disposition phase. The work presented here focuses on the challenges to nuclear

security.

Nuclear Security

Nuclear security® deals with the measures to protect a nuclear facility and its nuclear material against
malevolent acts such as sabotage or theft by criminals and terrorists. Specific features of SMRs, such as transportability,
floating platform, remote locations, new fuel designs and new fuel cycles, present new nuclear-security challenges, which
may be more severe than those of existing light-water reactors (LWRSs).

Nuclear security focuses on the criminal or intentional unauthorized acts and other associated activities.

I “ROSATOM: World’s only floating nuclear power plant enters full commercial exploitation,” 22 May 2020,
WWW.rosatom.ru

2 “Demonstration HTR-PM grid connected,” World Nuclear News, 16 December 2021.

3 TAEA Glossary defines “Security” as the prevention and detection of, and response to theft, sabotage, unauthorized

access, illegal transfer or other malicious acts involving nuclear material, other radioactive substances or their
associated facilities.
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Countries employing SMRs need to establish and implement an overall nuclear security strategy that works to protect

people, property, and the environment against the malicious use of nuclear or radioactive material, or sabotage of the

SMRs. Many first-of-a-kind (FOAK) SMRs possess unique design features, operational conditions, and associated

nuclear fuel cycles, which may pose challenges to nuclear security. Some of these challenges are briefly discussed below:

Transportability of SMRs — Transportation security may have multiple challenges, including uncertainties
with the public domain, the possibility of attack anywhere along the transport route, and the involvement
of multiple national, regional, international agencies with multiple security interfaces.

Demarcation of physical protection perimeters for marine-based SMRs (FNPPs or immersible SMR)* —
It is difficult to set physical protection perimeters for marine-based SMRs as they are susceptible to
seaborn threats when in transit or docked at a port facility.

Terrorist threats aiming at sinking the FNPP barges — Terrorists attacks aiming at sinking the FNPP barges
in transit or docked at a port facility are specifically challenging. To protect against such security incidents,
cooperation and coordination among countries’ arm forces (navies) may be warranted, in a similar manner
when transportations of nuclear fuel/materials/spent fuel in international waterways are taking place.
Remote locations — The difficulty of physical access to remote sites can present challenges to nuclear
security. In the case of an attack, it will be difficult for any offsite response force to access the site in a
timely manner. Additionally, the deployment of onsite response force may be difficult or inadequate.
Small size of fuel assemblies — The shorter (fresh and spent fuel) assemblies or a container-load of fuel
pebbles are easier targets for theft, in comparison to the 14-foot-long LWR assemblies. This concern may
be elevated for SMRs located in remote sites with less attention to physical protection of nuclear fuel and
materials.

New fuel & new fuel cycles — The new types, enrichments, and forms of fuel, which are used by some
SMRs require different fuel-cycle processes and facilities than those that support the current LWR fuel-
cycle. This would impose new security challenges in protecting the fuel and fuel-cycle facilities.

Insider threats — Insider threats present more challenging problems than external adversaries because they
can take advantage of their insider attributes to bypass technical and administrative physical-protection
measures to facilitate unauthorized removal of nuclear materials or sabotage. These threats apply to all
nuclear facilities, including SMRs.

Cybersecurity — The overall goal of cybersecurity in the physical protection of nuclear material and
nuclear facilities is to protect the digital-based systems against attacks aimed at facilitating the
unauthorized removal of nuclear material or sabotage of nuclear facilities. The cybersecurity threats apply

to all nuclear facilities, including SMRs.

* FLEXBLUE-160, a transportable reactor concept to be moored on the seafloor, designed by France’s Direction of

Construction Naval and Submarines and under development since 2011 “Instrumentation and Control Systems for
Advanced Small Modular Reactors, FLEXBLUE (DCNS, France) Annex A-4,” inis.iaea.org
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Challenges in Nuclear Non-Proliferation and Nuclear Security for Next Generation Nuclear Fuel
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(2) Nuclear Non-Proliferation and Safeguards Challenges related to Advanced Nuclear Fuel Cycle
System
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*Masato Hori!

1Japan Atomic Energy Agency
2ISCN = = — X L % —No0.0296-2021 4~ 8 A =5
https!//www.jaea.go.jp/04/iscn/nnp_news/attached/0296.pdf#page=4
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Chair: Makoto Takahashi (Tohoku Univ.)
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[2K_PLO1] Main point of Risk Management for Safety Assesment
*Kazuhiko Noguchi’ (1. RSSCCC)

[2K_PLO2] Holistic View of Risk Management and Safety Culture
*Noriyuki Maeda' (1. NSRA)

[2K_PLO3] Essence of Safety Management from Practical Site
*Keiji Enomoto’ (1. TCC)

[2K_PL04] Panel discussion
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Human Factor, Safety Culture and Risk Management
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(1) Main point of Risk Management for Safety Assessment
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TITINHATEN L THRHEEETAONDG L OICRY, a3a=r— a2 XETE5L9128-5C
WHD, TSN B Oa 27— a VOBEEZ®ED DHI2O DR OFEM I EANRNETH DL LB %
biLDd,
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7. F—LY)—F—[FRA—R—E—O—H"?

RABFHALBEOEIT, 1 F—2 10 AFRET2 2=y (70 T kWX2 #) ZEKL T\, HEHE &
ffE L7 EE] Jub1~242<EBEAESNTEY, 2ERNHETIE, | AIXTYEEENOHNL T, B
WS> QC IFENCH AR T 2 2 &M TE L, OIT ICHHISORF A2 T2 Z ENTE Tz, Lo LBHEDH#L
AN R (TAF = RS — L OBEEY A 7 V) HTIE, 4 AFREET 300 7 kW BB O i %
HIZ L CWA L, AEEESN TV D L IXE 2., BEEIEAEBEICITON TV D IZDRIN R, £7o, LUl
D 3 ZFETHNE, TENPOOEHELRINO OB ORI RN EITRET L2 LT, FT—L2HNOIFEA
HLTEEN, 2REBETIHENLE L,

ZOX I IRIT, AMBERUL EACHE 2 EHT HHESED OffIT ITIKF LA BIC 5, LavL, BHE
XZEERTOBET T L ZMBEO 7 A —REHEETHY | 74+ 7 — % B T IUTSERAR IR - CTRRE Ik
LTWL L, Zi#ELAEZ L% OIT CEESEARTIIEHITEDR Y, BIRO & B0 KL 72 EATEE N S8
WHEZ BT 223, £ ZIE— B bt b e, ZHMELZ XY HTF— 24U —F —ZEn T HEER T
RZHWEDO 7 A m—Z LTI SR, il - O LR — MY —F—Rarr b ai#llT52 L
Lo, HT LU =X =B ERIE N LEL ) VT XL R ThHIEnkObND, £-L T,
ZOEI MR ENHERIZTEDLARA—R—b—a—DE IR —F—RNENTEFHEETDEA I 0?

BGDORET R AL FOF ==Y NETF — L) —F =108 ZORINZHLERARH D, TFEOEI %
WHDF—b ) —F—%2RT, BOEY —F 2200tV IFEFLEN, 20X RBURTERED
BRI RXT AL MIRE-ESOEAS 2 TAGRY —F—lhoTBLZX x5 ! | LW BN R
RTIUTENTZ Y — XX B T, FMERH U FHE RN R VB OR A~ R AL MEX X DD
DR E ) DRERNLEIET L EZ D,

FAT R AR RIS (R LR i 2 B 2 T IR A RO TR A B 7= $6E., iTZE,
WEE, R, KA, BT DSEOEBENE MIRE) OREHEENDL DA —L LT, BUFEEHE OIS T
MHEWSAEZFBEAERTE N, BEOME., BetEom Eico Wit EERESTCHLRILL> R ET
Bz, FEHLTND I ERbnote, RELOFWNE, ZNETIC [MEX2 5835 70] (1] [BGEBED
TRV A VR 21809 2 fOARIZE L DN D HR ST TN, BEEBEOHRR S A
IZH 2N RT BRIV EW I NN E, 44 4 BIZ [A M=V —TEELEvRV AL M 3%
WS P DHRESE TV EWz, D& DDOWREZ il & T, B~V VAL NOEFENRZ L &2F5
TENTEDLLICLRLESH VT, WEBIET X TRZEDO DR, BEMAEDFURH b ORERE %
H &, ERROX I BREIC LM TNDED T, EARX/ILRST2H ) TEOREY XTI AL MMZHOWNT
EZTWERET LW TH D,

SE Xk
(1] HEERERRLLMREER), [MmE 3z 28857) , S0 (2011).
(2]  REFMRMEEMTEER), [BGEFEORE~Y RV A N, W (2015).

[3] BRI, TAM—U—TREELE~IXT AL N, #CE (2022) .
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Planning Lecture | Technical division and Network | Thermal Hydraulics Division
[2L_PL] Japanese Research Activity for Offshore Floating Nuclear

Power Plant (OFNP)
Chair: Shinichi Morooka (Waseda Univ.)
Thu. Sep 8, 2022 1:00 PM - 2:30 PM Room L (E1 Bildg.4F No.44)

[2L_PLO1] Overview of Research Activity for Offshore Floating Nuclear Power
Plant
*Daisuke Sasa' (TEPCO HD)

[2L_PL02] Feasibility Study of BWR for Offshore Floating Nuclear Power Plant
*Chiaki Kino" (1. IAE)

[2L_PL0O3] BWR Plant Oscillation Analysis with Thermal Hydraulics-Neutronics
Coupling
*Masahiro Furuya' (1. Waseda Univ.)

[2L_PL04] Study on thermal-hydraulics related to OFNP in NEXIP and
Perspectives toward Practical Elimination of Severe Accidents
*Atsushi Ui' (1. CRIEPI)
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Japanese Research Activity for Offshore Floating Nuclear Power Plant

(1) BAHXRERFHRBICET SRARREFOEHBE

(1) Overview of Research Activity for Offshore Floating Nuclear Power Plant
e K, PEORZ, Kk B, R E
HIEBNR—NT 4 7 AR S

1. [FCHIZ
AL E CRIEEEE~OMR RO b, TWAEIZEBNTH, 2050 Fh—HRr=2— M7 LNE
SEN, INEEEZ7 ) — U EEIK T, REMEICEN RIS EES O D& LT
ﬁ%fﬂj‘ LILTWD, HUREIESE R EFER (IF F5) ORBREBEIZHE 2, ZRMEE B
W2 ECE DR IIEO—2L LT, Fxlid~vHF o—1 v Y TR KD Michael Golay Zf% b 2 EET 5
PR 7 /%% (Offshore Floating Nuclear Power, OFNP) (2 H L CTW%, X1 ® X 9 (2, OFNP (ZH &
DVEFARREEY IR 00 % F58 LB & 0B 727 BICZ Dt 2 2 AT ATH Y | BEFEOBKIFL LA
AEH Y 7 EOHN 255 & LT 5, OFNP [XFFEDFRI I & T4 7207 2 358 Al e 72 Jr 7= 72 i1 %%
WS Ty N7k —b (RFIIBRERORESLTT) RETHLOTHY, KOA4ODAY v MRH D,
O OFNP % B D/KIEDIRWGFTICRET 5 2 &L THEEORE S &2/NETE, 2o, FEEICEN
RD D HBEO BB ELYRTE 5,
© FEAFEILE B RAET DREIRFNWREORERY A7 THDH, ¥ 2 O X512 OFNP TR+
SO Bt 2 VT FICHCE L. B0 /770 U CAERV A MK ISR I 345 N Al RE T H B,
@ OFNP % & 30km LAEIZERE T D 2 & T UPZ (BRADHHEHE 2 M9~ 2 ik, JR T IR EATO 4%
30km [&) WOEEEDNERLSRD | FirOERBHENTRE L 2 5,
@  RIELS L RSN L B B AR IS LT OFNP TIX THIc B W CHERRICELE L, sElikiET
FREGITIC ML - RECTE 5720, WEA EXARN S,
30 kmt E

BEZ $70m : o [—= — FEBEY
A& #1100m | H=le HElCRE {

(Lt

X1 OFNP DA A — X2 ¥k ZFIF L7- OFNP D447

ZD X 97 OFNP OFFRICHEH L, 2020 FFEEICERENBEARHKS (COCN) ([ZBWT WREAF T 1% E
gtax) Z230H B, 2021 AR B 1L COCN OH#EfET —~ & LT OFNP O FEBUZ [T 72 MFt & FhE L T
5o ZoTuvzs MR, BT T v A—D, Brar, ooo=7 ) v re, Enatt, g8
o R, BFZEMEEBIS NS L TV D, ERBREERZ TSRS,

2. COCN [Z$1F% OFNP R I+ f-#& 5t
2-1.2020 FEOREFBER

2020 “EEDOHFFEEIITIL, OFNP OFF o2l EOFREM 2R T 5 & L b, TOERIDIZOITHE

LD 11 OMFREEEZEE Lz, TOHNs, BREENGVEEZLND, ﬁﬂ%ﬂ%zk BRS U 7o R
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W ECTOMBEE) (JFEE) ORE, #EATEKE (BWR) (BT DTRATEEIE, 5 HRMERRA) 27
FEA (PRA) 1 X 2224 tEm EEOHEEIZEY FLA T,

BATHHI~OWE AT SWTIE, R OBRIZES TEABEBERR 7 K OE OME ik ONLE ., HiE&
O O FEHEIC B3 2 B RRERF I AEERRD | IHRThEeZB S REHBRKAR HFEx I35
LERGHEEIES (ZaREIEAEED . WEssl (R OBHIZEES TR IMREEAI) 12 e LR
B BALPE AR LRGSR, BREF LT R EFIHIIE L b ODOEA TRER B LG b T D,

WEDEEIZHSONTIL, IAORFEIIITEE~ORHEIT < | WEHREORE AENEFITHETH D
L EMR LT, ELMSHHRET NS — AT K DWEOMATTIX, WK CHIESRAE LA, Wi
HEW Do 0 R OACEENR /31372 < 725 2 L0 D | BRI EY ~OFBIIEM SN D Z LR S
Too —H T HERITEKT 25/ T 5700, MIEME 2RO b, e ERARICTEBTE T 4 [BhEE L 7o 2 s
BT D2MEMITIRD N, T —H SRR DM E K LR ER RO T2 REThH, RELFTZBH)
EHDHILETY AT EEETE D,

F£72 BWR OEAITITRINK T 2RO RA REOESCRRBIRHKA~DEERHDHZ L b, ST
M OREEIK B R G RLC K DT 21T\ EPERIZIE BWR SRR OFEEh O 8 3/ S &3l L
TV, FIEL, BEENHERETE D Z LA EEMITRT 0T, EHARRE L7220 sh J25k 0 5 i )y 22
FNDHZ LD, BlERE, ERBITVHERL TV,

B 5872 PRA IZ XLV OFNP O M EOREAHEE Lz, WHIFESR PRA Tk, iKkEZHEKEe— v
7 L% BAREBRTL OB A KEROREIC LY . &P LEEHE L 107 FFEA4A— 4 — KT X 5 L Ofk
ERBOENTND, Fio, BEEOV A7 XFIEEW T ZENWIFTE 2 —F, BESEIRIZE L QLR o
Te DI R A WEET D MR FES> TV D,

2-2.2021 FEOREFHER

2021 AT ARE T NIEOERIUCMT, A7 Yo —/b - @i, OFNP OZ2ikif, H ERFHIE,
IF Fil & H & Lo atim bR, ERREEE-CEEERNZRBEI %, 15 HE ORFE1T- 720, ElemaiERs
LIFICik~_%,

WIS OTEEBIAA £ TIC BT 2 WOV TIE, OFNP OB . SrHGRAT . 3%EF. Hl%d, &, &
AOMAM 25N U, K E TR STV 2 EREFRFERI B ATEH T 25613 17 4, iRGHRGEHE 215 H Le
(BAROHATHED HEIE 145 F L5Hl L7z, 708, 2 B LIBRIT, BRFFEGEETTH T& 254, ARG,
FEIERET N A SIS To o) BB AR £ CICE T 2 HIEIIA 9 FICE THEM SN D LB X T\ D,

OFNP D@ &R « FEREIZHOWTIE, B2 RIF & HET 255 (BARMICIE OFNP @ [V EREEY ] B LW
(WEIE ) LR b TR - @RS )) ICBET 2B HEZBRICHM Lz, £ O/RE,. OFNP O
HEIEY) O & 1T 390~560 (FMHFEEE, WEIETEMR O IT 304~475 MARE T, GeHEEEMA»S —TF
EHREECx L, FEEFO AR - BREyOEZREIT 825~1375 EHEE TH 7= 2 L5, OFNP DA
BRBLOEEEIIELFEREIEDLRNEEZEZ TN,

OFNP O 2% ek # CTlx, BWR Zx15: & LT, B bF&2 N—2 7 —2 L L TR EITo 72, K3 144
FRORG O — B 2R3, RFHEREFRE (DBA) RHCHIFFT 2B LERI1T, B2 EORS XD &
EBITA LV TA VAT FUAEAREET DL, H3@DEIIC4RXDETIHIEEEZEZTWND, £
Bt (SA) ICITEFAIRERR T T 2% F & L. K 3(b)D X 91T SA BRICHIFF T 2L 2 RI1T 2 Ky L
TWo, Fo, BEROWAMIT I THIE TIER <, Bz, FEFHEKIRICS)Z SA IZESH] (DBA, 47
DHEEICEDIBENDO S H5FHK) OBEMENOME S Z &%, ZaefEn EORMPERIN TSI Enb, KV
LA TR BHRERRIC OWTHE R i 2D T,

OFNP O sURERSFIEEIC DWW TIE, A - U A4 FERTAE R (FPSO) & RARIZIEEARMIZE LT
FERATHEE B X2 DN DM, MEROFBRESCKEMES IIE L TCOFEmPEE L R7A4 Ky 7 TOEERLE
LD, Fio, BRESHASED OFNP ISR E RIEEIN H - AT U A7 BREWEEICHOWTIE, fEEIO K
X AN L7 B CHEM AR OB AT O LERD D,

F7-. OFNP OHEHMIEIE 2R+ IR EEF UL 40 4FE2 B LT 5 A, ZHUZxt LT FPSO OF%
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RIS ITIEE 25 R LR T LD RIS IEE O RYNEN & B L I-iGE - (T A E L,
FAREMFE OB R - W7 2B LRGN e T2 2 &0, BREINOIEM. 7o, ROV TITEARR
WITBEH IR OB L Z 2 bD, ZHHORERICE Y, REEHANARRICR D B2 T\ D,

OFNP OALERFFEAM ORRETiE TR O AEEY) | TS 30km], /KR 200~1000m | (23T
FRTRE 72 Bl 2 A L 72/ . 2008 & BBV LIRFFAEE (DPS) @Y L B A b, £, @RI
K DAL ERFFEREE R A BT 28R 6, 2R & DPS Ol G A28 L2k A Rl 2 2 & WAN
BEHTERWGEEIHA CIHEFTHOHMAERT L2 ENBI6ND,

FENC LD (P . BWR) ~DORBAMERT 272D OFHli, FBRIZOW TR, BERRED L TAEL
DOFEE) & FHRT OIS 2 LOMEE IS LY | [RABGHR (CHF) Ol % LTHRA FR (FLHH) 8%
BT DAREMENRH D Z L b, FEEE I X, WRCEN L OEENEE I 5 LN EIRSAFH (2
gy, HZH) TO CHF, ANA FREZMET HHBRNLELEZEZ TN D,

F7o. 1F FEFFZ W TRFIFRESRE & R FRNEHIA R TH -7 2 L 2261 & LT, il seR
B2 BT D EREAER L OKRAMFHINZ DWW TH R iR 2 e D #i D, ZatEom Lz o7,

[EIFSESE OB VR D ST 72 il A & LT, EERIE T 08B (TAEA) T 2021 4 5 HICPRfES 1
727 = B'J—>Advances in Reactor Technologies for Marine-based Small Modular Reactors” (235 T, OFNP (Z[
THHE, #®E, v T, KEOKEEORFHRIAE S, HRIERS OB R E T o7z, £z,
TR 1 )1 BRI J0B%R8 (OECD/NEA) X OVIAEA & b OFNP IZBIT 2B RAAHLA 1T > T D,

ERSHENC B LT, B OWERIEICOWT, By RUE&R - R, BN (Rr5sH
15) & L. @ OEMRITE O BUERESEY O BUH T ERFEIC S bR nW 2 L2 L, — T, Bl
il EREIT 72 < & bERA R AT — 7 RV — L OFRFEIZ X0 RSO SRV ATREMEILH DA%, [ B O
HEAEREN G, EIRPIIRAET DRI &2 OFNP WIZAT L ESIRA Ik RicBitT @M (kL
JFEFEFEOEH) ICX VISR E B TWD,

OFNP (ZBH9" 250 RN & Kl L TRV . @EDK T I TTe-2) FOICHRZ A L, JF i O 2
WO, LR IZKIEIZ L 288 ss (PCV) R A IE3 Hire (EJ1°FE#EF) 5. OFNP OZatEn RIZh
RRMABFE TN D,

HPCF ICS ICS

e PCCS PCCS

GTG

GDCS GDCS
| RCIC_

HPCF RCIC FCVS Sl

o
HI

IVR

ADS : HEEJER ICS : FEH FHE K
DG : EFHT 4 —EB LI EM FCVS : 7 4 LV H —_ Ry AT A
GTG : H AKX — ¥ I ERE GDCS : &% TR Ur.Lm AR
HPCF : @& B LK R IVR : JF ISR T 7 U JF R EF
RCIC : FRRIBRZE R PCCS : FRASN A 2D HIR
RHR : 7R B EBR 2R

(a) DBA (ZxfI& 9 2 22 425%(4 [X457) (b) SA IZxHST D RZRFR2 K57)

X3 OFNP (JFfl : BWR) Z331F B4R X545 HE D —15
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3.NEXIP 2351+ % OFNP ORI EICEET 2R

COCN (2817 % OFNP fRafafd o —HIz- 2\ Tik, 2021 4F LY NEXIP (Nuclear Energy X Innovation
Promotion) F ¥ D —D> T L EIH= RN X —T D [FHEHEFE IS 2 2 HF R BN R F ) 108
WTHIBN A THE | BFEZ D TV 5, NEXIP 23T DRI E PRI SHFEL 72D | A A—[F T F
VA= BT KT IR TER S LTV D, 2021 FEIE, FHIREREENCIKIT 5 BWR ORI A i
R D T2 O OEGREN EERE 2 FE i LT,

4. SERDFPE

2022 £ H COCN DT —~ & LC, OFNP OZ &2, LA 7 7 b, 28I it ik 2
L bz, AT DG JONEM L, @A - RSTFOGETR L O A, (RS AMESE . OFNP OEHLZ0
FT2R R DE 217> T D, £7o, NEXIP IZHBIT DM bkl L Tk v | 5l EHiE OFNP D RLIERERIC
MT 72 B0 fHA 2 HE D TN S,

SEXH

[1] PEEEBES AR, 2020 4RE P78 Rofsmds aslnr g Enrses]) (2021),
http://www.cocn.jp/report/3fa29452533b880e1321c00ecacale9be78e40f0.pdf

[2] PEEG NS, 2021 £ =7 b EE®E [BERRTHIRE] (2022)
http://www.cocn.jp/report/2d24cd957f9f32f2{975ae1d37b5{75f257037b4.pdf

*Daisuke Sasa, Hiroyuki Nakano, Shuichi Ohmori, Akira Gotoh
Tokyo Electric Power Company Holdings, Inc.
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Japanese Research Activity for Offshore Floating Nuclear Power Plant

(2) BERKXRFHREICE (TS BWR B EDFEME

(2) Feasibility Study of BWR for Offshore Floating Nuclear Power Plant
R T, PR
TR b

1. ¥#E

FRRUR 7 58I, AT O AREEYIC, FEEEOR PR 2 L CThEN O+ km E O EIC
FENEDLLOTHY | EEBRFNOBAENO L EBUEDNEGS AERIETNIRETH D, AL LTI BWR &
PWR (22T SMR FDOFRFOEMHZ 2 6ND, LT Ty N7+ —LDRETH D, 1k, MHOE
K7 EREENGIC BT DAL PWR N ETH 508, ZHE TOMMTIZIBWR ThHpkard 2 HiE Lo
LTS, AFEETIE, JFA L LTBWR (ABWR) ZEH L72BRO LRI ESCRE T AT TH %2
HLL 70 D FERR - NTEHEIC DWW T, BEEEBIR RS (COCN) IZTRETSNTENE VERET D & & bIT,
SHOBRTRE L BT D,

2. BAKXRFHOREFMORERHE
2-1. RERRE D IBEDRET

B FIZERE S 472 BWR (B2 E BWR) OZEFEICE WV CUE, “REMIEEZ A T 2E5EY ., SR UIHE T,
FN AT AL O EEE (ZeMEEZ A LW bDaETe,) OREY. R TR OFEIZ L VTEOL S
BEREDSPHE S L 912, HEEEM R BRBEE L <IZWERRY 72 3B X Z o li#E OMEENEUICBE I -
REt” ThHLHLZEBNROHLENATWD (LLF, K08 . HADO BWR OR2RIT, FIERALENET o &%
FHALYEST (DBA: Design Basic Accident) (ZXIiT 5 72O DENEIBERRIC L AL RRDHTH S, ABWR ITH
Iz 3 KorefaX 1(a)lrnd, BEEERADS)IZOWTE 3 KR E I LTV 5,

AR BWR O X35 BEREHH A X 1(bICRT, ZOREFZROFHHIL, DBA FRZHIFFT 28R %2 4 X
BELT AV TA VAT T UARAREL > TWLETH D, RRENESSE R 3BT FESAF &
WO Tix, FEFHT + —BARER(DG) D Z B A3 R CHATICERE ST e /o) EIEIC K0 [FIRFCHERE
BN LTz, T ORBRARE 2 AKX BWR Tl DG ZESAT L4 1T 25 2 L 2RET LT\ 5, s

(SA: Severe Accident) WFIZEEEI 2 HIFF T 28T AT ALEE L TEBY., 2 XKL LTEEME LM% (8
FESR, AR, ERFODHRHR) 2F-ET0W5,

ABOMBELE LT, ARIOXSSEERITZEMEN EOBAS LD K08k 02250 0% % BAIHE<e L
TWAHHR, ZFEMICE DT AV Y b (AL VA7) OFEMECHEE LB 2ED 2 FENE L
2%, Flo, BHREKFFAEOFEK ST U A (B, BAKIC L D KRB ZER, th%7e &) bEY AL/ fER
FED U R 7 3T (PRA: Probabilistic Risk Analysis) (2 & 247 .0 BE#EE  (CDF: Core Damage Frequency) =Tl -
IO E, WNZa R Mz EbFEmT HLERH D,

222, BWKEERL-FHNTHIRBRE S X T LORIMERE

IR BWR CTlEfE L BWR X0 &2tz EXE 5720, AOHE - (ERICIRFET, wh-E\EhRL
DEHRINC L VIBEIHEORBERAZRET DV AT L (VAT L) OBAEZRFTLTNWD, ZhiZky,
H—F LR L7256 T, WREFE.OE2 AR CTHH LERE~OBSEDOIREEZE S Z N TX 5, i
T, A BWR FPHICEEICHEET DMK EZFHAT 52 & T, FBARAMICE@ T 280> AT A& BRetd
% (B OBAKIFETH IS AT LABBIRERIL 3 BB,
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|

| DG | ADS ADS
GTG GTG

| oc_Jf sos M oG J§ aps | " oc § aos "o f Aos

(a) Bl ABWR (b) A BWR
1 [ ABWR 35 X ONZEX BWR D4R I[X 5547 B
(RCIC : JR-FIF WREERF AR . HPCF : i E4F O EK R, LPFL : AR OEAKR, DG @ EFHT 4 —E8
JVIEFERE, ADS : HENBIER, GTG : WA ¥ — b U 5EHK)

2\ TR AR U2k AN 2 5 2T 207 A4 5 7 OfZ~9, X 2(a)i%. ICS (Isolation
Condenser system) ,PCCS (Passive Core Cooling System) THA4: L 7-8% % LEBICER T 7= B age (A2 L v
B L, EHCED T ~ETZ LIk Y, ICS,PCCS DT —/WKDOFRE —EIRDZENARTH D,
EL[OBANITHEARO AREEDZFIH SN TnD, 727 L, AREEMET 2N RELS RHIBERH 5,
2(b)iE. ICS,PCCS D7 — /L& il LfET 2 2 LIT K AR ITHHG S D, SREIE. WEKIZ XD PCCS #
LI DIF R BARRE DO I X DEEAE . £ L TR T 2 & | BEMEW BRIk
DEHBE I SN AEEMNH 5, ZD 7=, FBR(Fast Breeder Reactor) DZEKF AL D L 9 ITEEVE % —
FEICT D2 EREDTRPVLIETH D, £72, PCCS,ICS ITHAT 2 EKUCE £ 5 IR A DEFHIC X
DAREDBEE S RPV,PCV D7 % i C & 72 < 72 D A[REMED & 5, ESBWR(Economic Simplified BWR)#
L C SBWR(Simplified BWR) TIXIEEEE A A & AEIMVICHEH S D L 5 ZefiE 2 ) AT 528, S Rlo
KO TR IIEBE L1256, (OO ENH 5 FTReMEN o 0 . FREENE T A DERBICHE T 2 0ERH D,

PCVINGFE

POV S ER f+HA
.. ...o .o.'...o. ;=L+;'J“':'7fR
K—
OO 00 OO l =
e @ = BEAK E
Ak i R
P R S R e ATPCYA~
(a) HEfEEFH (b) g & BHN T — L O ERE

4 2 #E K Z I LI K ARNCEE S 2 B AT AOT AT T
o, FHAKBWR T, “SEM ZERMEEF - CREE DIm A 27 47 & LT, TERA.GO RPV A

CiAD ], a7 ¥y v T v —"TO RPV HERED O OEFF LGE] ZRFTL W5, THERYF.LO RPYV N
CiA® ] 128V T, BWR Tix RPV FEBICHIEHREREMERE(CRD)AS H W . RPV Ml RE 2 mAT 5%

2022 FHAXRRFHZER -2L_PLO2-



2L_PLO2
0225 MDOKRE

[HET A FREMNH D RICHETHANERNH S, o ZHWTHFEBIOR LR2WEEIE., e —EikE
PCV & &8O F % 2 7Bl CHlft S w7 TPCV " HEEEEN ORKGE ZRHE L T b,
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® BWR OEMKIEIRZEIT 5 EIE « BRESIF FICBW T, WERED SERA D 100 K ChiiX, CHF
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(2022).

3) Y. Zhang, J. Buongiorno, M. Golay, N. Todreas, “Safety Analysis of a 300-MW(electric) Offshore Floating Nuclear
Power Plant in Marine Environment”, Nuclear Technology, 203-2, pp. 129-145, (2018).

4) PEIEEG TR 2020 FEEMITER TERASURF OREIIER ) RAEHEE, (2021).
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DIRFEGRROMIE 55 1 #8) 7, JAERI-M 89-216, (1989).
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Engineering and Design, 169, 185-195, (1997).

*Chiaki Kino and Kenichi Tezuka
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Japanese Research Activity for Offshore Floating Nuclear Power Plant

(3) KBS EEELT-BWR T35 MEBRT

(3) BWR Plant Oscillation Analysis with Thermal Hydraulics-Neutronics Coupling
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[1] Zhang, Y., Buongiorno, J. et al., “Safety Analysis of a 300-MW (electric) Offshore Floating Nuclear Power Plant in Marine
Environment,” Nuclear Technology, 203-2, (2018).

[2] Li, R., Peng, M. et al., “The natural circulation flow characteristic of the core in floating nuclear power plant in rolling motion,”
Ann. Nucl. Energy, 142 (2020) 107385.

[3] Yan, B. H., “Review of the nuclear reactor thermal hydraulic research in ocean motions,” Nucl. Eng. Des., 313, (2017), pp. 370-
385.
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Japanese Research Activity for Offshore Floating Nuclear Power Plant

(4) NEXIP 2815 FFXFORBHHE L BREMOREMHFHEADRE

(4) Study on Thermal-Hydraulics related to OFNP in NEXIP
and Perspectives toward Practical Elimination of Severe Accidents
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[1]1 TAEA, “Safety of Nuclear Power Plants: Design”, Specific Safety Requirements No. SSR-2/1, Rev. 1 (2016)

[2] WENRA, “Report Safety of new NPP designs” (2013)

[31 WENRA, “Report Practical Elimination Applied to New NPP Designs — Key Elements and Expectations” (2019)

[4] TAEA, “Considerations on the Application of the IAEA Safety Requirements for the Design of Nuclear Power Plants”,
IAEA-TECDOC-1791 (2016)

[5] BARFNZRIRFHEERS TRIEKF OBANEI R U —% 7 7 —THEE (2020)

*Atsushi Ui
ICentral Research Institute of Electric Power Industry (CRIEPI)
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Soft errors in semiconductor devices due to environmental radiation
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Recent research activities for neutron-induced soft errors in Hokkaido University
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[1] H. Iwashita, H. Sato et al., IEEE Trans. Nucl. Sci. 64 (2017) 689-696.
[2] H.Iwashita, G. Funatsu, H. Sato, T. Kamiyama et al., IEEE Trans. Nucl. Sci. 67 (2020) 2363-2369.
[3] R.Kiuchi and H. Iwashita, Private communication, 28th February 2022 and 19th July 2022.
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Soft errors in semiconductor devices due to environmental radiation
SaAVERY 7 FIS—ORIEERE

Measurement of muon-induced soft error and challenges
A B!
VR R S
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2. BEXH
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[6] W. Liao, M. Hashimoto, S. Manabe, Y. Watanabe, S. Abe, M. Tampo, S. Takeshita, and Y. Miyake, "Impact of the
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Soft errors in semiconductor devices due to environmental radiation
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Simulation of soft errors due to environmental radiation
R
VA A - I WF SR B S A
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(1) Restoration, Reconstruction and Development after the Great East Japan Earthquake
- Tandem Accelerator Facility at the University of Tsukuba -
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AN Y | IERERAR Y FEE~TE T DEMRIENE T Tz, 72, MEEAKRORIHOEZET 1 %
HIZIFETHEEL T, TOM, 9FEICREL ThHo73 B0 AU FEEN SR E -T2,
2-3. MEROEFHEE

1wD~vbm/ﬁ/7AmL FHRENKE L BIHO BN 7203572, LovL, #5E L iz nekas
DONTIE, BRZBICHRBICEBG M2 LET O0ERNH T, 1ﬁ&m@m§§*%@ﬁmi\mnﬁ%
HERTH 7208, %@ﬁﬁ@m%“$¢®%%®ﬁAwm%%Lfﬁ%f\ﬁ%bk%ﬁyﬁﬁﬁiﬁ%ﬁ
HOBBEORZ R Lz, BRICK 29ERE &k 0" BTGS2 RIRZHED T2, BRiZiE 12UD
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N bRy T AEBEEET D0, F72ET vy MU U TNEERO L2 HEET 2 22O Brs &
%& 72oln, 12UD XL ha X T ANESHE, BRIFICER L R TEIT- TR Y, IEiREE
TIdRE RS EoORIENREA Lz, 2R UL O % o F LN OE FIZIE, HUERSR EOREN S - 72,
%m I, 2011 4F 8 AICHIERER OB 2 HGE L C, MEPH CAGR SN, B4 2 ERIE, stz
ERE L THAE X Ciligk 1 BEICRE CTZX DR ARKOBEDOE LT, MEEE 6 MV O X 7 MlidEd & 3R LT,
2-4. 12UDRL FAVAE VT LIMERDELEE

ME% DSAETH LT LT, 12UD XL a7 AR OFEIEHE 2 i U7z, Wk 24 A1 T Ok
SRR E B 1L VE O BUE# T I C R8RSR CIEBRAI DBE LR & 72 > 7o, IEERZ BELL T 512H 720 |
R SN T I OIS ITMA & 72 D, FHRE & R S B O 2 FrE Lt e fE 2 U5 2 &1
2o T, IMEHEHI I T D G EREPHOFHMIZ DWW Tk, BB o 7o 72 DI IS IC BB > 72, BEILFEE
DEND D, FH SN MERILTE LD 2 FI1E EEN T 2016 F DEANB I NS Z ik o7,
3. AVTLMEREZIOHEREL TOEDORE
3-1.6 MV 2 T LIEFRDOEA

2011 4 8 HIZHEAMNRE S7z 6 MV & 7 AT, BFroXL hr My o FATHY, a2 B
— XN X D BENERDS FTRE L 72> TV D, MEEBIE(EELERHE ~10HCL 0, BiX3pA, HA A
VT 50 pA F TOENE E— AN RMEAEE & 72> TN D [2], BEIE L7z 12UD XL kr ¥ 7 AR D5
BRER O — b HAA L TR Y, EREEEEITS TR 1 BICENEK -7z, X1 ICEBELL 725 RFS
7 DINEER IR 2 R T, 2014 IR EA SN T, BE— AT A4 ORGSR TE R EN B 22
DIV 20164 1 AITHLG R LS R & L CORMBRMEICAH L TR A L0 ABKZ2ERZBRGL TV,

= =l =
Experiment Room Ad ‘
@ ) H |
A6 -
= Oy
Mmfé%ﬂ
Al FlE7 A~ RO - /| nntilation o
A2 JFF - R ER A7ﬁfé 9 ' . . . ’ ~|1 MV Tandetron (
A3 THTA e Lo ] -
— \ 1 [y Maissbauer Spectroscopy
A4, A5 TRZ A VR Y 0 J
A6.AT ERASY brsTT N 7 . a - rT
{ Experiment preparation
room T
] )
L | Beam
Polarized Ion Source — tmmpnn:[]
(PlS) ( Machine
Vertical shop
line _[I:[
i ‘
il
L L1 A F v & — ABESITER
b4 L2 58 A% 7R RBIEE
] L3 =4 7 v E— AR
L St L4 AMSFARE#BERIRH 7 1 >
LS THZ7 A
S1 7 L7 MRUEEA A 4 IR -
$2 CsA 8y # AL AR \| 6 MV tandem |7
$3 HefARFAA 42 - - ey 10m
S4 AMSRICS A /Sy # A4 AVIR LI

S5 AMSFICs /Sy AL AR |- F ‘ s aPSFB storage tank
\l /Al L/

B 1 HE KT H T DN R 0O 18 BL% O s 2R A & (X
3-2.6 MV 2 VT LAMEROHEER
IEEEANR T A AR KBS D1 B Txffis L7228, E— AEBEE OOV TIE e Y = 7 MR
AL CHEDT, BRI EERO ROV TIET R X —®EANE LN D, KT R X — KR SR
B -CIm ARG 1« R 11 X DSOS ERICHIH ST b, MEERE B HT(AMS)RE & 1, EWNR KO RH#
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AMS VAT Lk LT, WEEEOREE SN NAREL /oo TWD, Fo, I=F4 A —F—%lHxl-A 4
E— ARy AT LR~ A 7 v B — LAEE | SRR MR R ST IR E S T
32-1. 1A VE—LYESNEE

Ll 2—RACA A E—2WESAEBEZHE L TWD, ST =F4 A —%—%2FoREBAE08H0, 79
7 4 — R HELRBS) G HTRCHE A A o B R 7-AR HVE(ERDANC K B 7K5E - BocHEoir e F v U v ZHIE
MATRRIR Y AT W&o TN D, FHEEIRFE OB RE M OREIEMENT X OB R TR A EE ST b,
3-2-2. FHARFRIHBEE

FHBAREREEICB T 2T S AD VU T X NEAEBEIL, LET OfKV 48 10 MeV/(mg/em?)EL T O
FEIICBENH 0 | & T DI L DAL= 3 L ¥ — i & —% 9 5, i, FTH KRR/
iz S OVBENFVEZE S5 TR 3 D SR 1T T 2 FERFE FI2 oWV TL K Zi 2 BRAMES OB R E L
TW5, XRHE eIt « 77 v 7+ — A E¥] ToOEELREE LTHBEB I Ro7z
FH AR TRARBREE L, L2 2—RACREBINTEY, ©— AEHUHOBELAZ B A HE720555 ©— 5T
FRCGHS & IEPE 1 m DEZEFED B 70 2 FRATERERER . SRl - GRS & EZ2HERR T AT A BRI T
%o PRGTERBRICIE, EIRERIEIC XLV 4 ®h2EREN 5 AS IV A A (148 mm x 210 mm) DFEHR /L F — 3% &
SINTWD, PEEBTF~DOA A URETIX, B T28 -0 20 ERH L, Fo, BFEE L
TIEIEF 72 10°~10% ions/ecm?/s FREETH V| KEFEOY—MRHNBFEZ R T DA 4 BINEITORREZE Z -
Tro WEEY—E—20IIRE LT, X ESTBGETmm x 57 mm)DOBKHE 25 TR0 . BED & 2 AMREYE—
FEIX 90% LA E L 7e s TN D,
3-2-3. BEMBATA V0 E—LOEE

BEER A ) _X— 3 a VANE T v 7T A(SIP) THEFTHOREM R 1231 2 el & LT, S e
~A 7 E—AoEEEY L3 a— A ZEHE LT, MeV A A D~ 7 n b —ABHKEXD, ST rLF¥
—He B — A% MW /2% ERDA 12 X D KEHTOMIZ, BRE b o x5 B(STHMR R 2 -V 72883
LIREIINICHRE DO FHTIEDBF A D TN D,
3-2-4. IEREESHTAMS)EE

ENTHRRKELRD AMS #ETHY | L4 22— XTHRE L7BEZHERL T A 12iE, 22.5° BKifm B
HEONTERNHRE SN TEBY . Ko 5 KB AE-E H 2K HEHT K S8 AMS RIE IS ATRE & 72 -
TW5, HIEATREZ R M EAL TR, C (Tin = 5,730 yr)DOMLIZ, F R CTH 5 1°Be (1.36 x 10° yr), 26Al
(7.17 x 105 yr), 3CI1(3.01 x 105yr), “'Ca(1.03 x 105yr), '"®I1(1.57 x 107 yr)72e ¥ TH V. [FHLARL 10710235 10715
TOMLMBFEETH B[3], FFIZ, YCall >\ TiE, ENTYID CTHREERLZEI LZERETH D, EF
MO EREFE O BN 1T, HIERBRBEAZEIC 80T 2 [AALIR b L—H—BFEICFH ST 5,
4. FLOH

2011 423 H 11 BICHA L RAARKRERICEY | B KRF D 12UD XL hrrZ o7 MdE 3 EE L
720, 2L OBMRE OW N L sk &2 e U TRz e gt 2 8 AT 25 2 LN TE 2, MEHZEOHEEND
DOEIR - \IIZITH S FOAZERL L2 &5, 6 MV ¥ 7 AIEHRIT. 2016 423 A b EXGEA
ZRIAL T D, MBI 1.0 205 6.0 MV OFPHT 1 kV ML CEEAIETH Y, ZHOA 42 &%
TRAF—TRUEEATRER D AT L Lo TS, BIE, EEWRA A v — 2R HFEDRMZ B L T,
FHlo B — LA EBFIEE OB - B2 ER I TV D, MEERORENERZKD 2086 figxItHIC X
0 MBI R OVEZE S & b IR AL & AR IS HEE L QWS TETH D,
BEXH

[1] % 2&Fn, DnEgs) , Vol.9(1), 14-21,2012.

[2] K. Sasa et al., Nucl. Instrum. Methods. Phys. Res. B 361, 124-128, 2015.

[3]1 K. Sasa et al., Nucl. Instrum. Methods. Phys. Res. B 437, 98-102, 2018

*Kimikazu Sasa!
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KENGDEIR, ER, ZORDERE ~MNESHF - EFE—LFkH~
Restoration, Reconstruction and Development after Disaster
- Accelerator and Quantum Beam Facilities -

Q) ERHEFINERBRORBAFAREXM - DEIBLE ZTD®RDER

(2) Restoration, Reconstruction and Development after the Great East Japan Earthquake
- AIST Electron LINAC Facility -
A B
AT A BT RT

1. [ELHIZ

PERSMIFEE TN SR M R% Tl AN, KEGE FRAESE TEHEY v 7 ~DOE T AFHH 400 MeV E 1V
=7 v 7 TELL, B4R —%—iia 7 s VHELFE DO FEERO 720 D 800 MeV %5 Y > 27 TERAS, H
HEF L —VP—ERABFERY) 7 NIV, T 7~ CUERLE X IEAER S Ny R =7 » 7 |
= LINAC, B E 1k, &/ NS s 7e & /N OV oo 85 7 Il B 38 & OV OF|
RHEAT- TE T, RRBERTIX, 2 OFERIFE 7 IERMZ OB A ARAKREKIC L 2HESCE ORISR E . £
DB DT 72RO REBRIZ OV THET S,

2. BB FMERERORBAKXRBELOBE &G (1]
2-1. EFIEZRMERR OBE & 3tk

HHARER CIL, B OBEENREE L L OIEFEMY 7 TERAS ®° NUI-V [TEF £ —
AEEE LTS TELL BE— AT A L OEZERT—ANHDORK N — 70, BEENESRD RF B 75—
7 v VR PEEROHWENRKE Do o, HIRIITEINZZVZEE L TR ole, Ll
AU Y —2 BFE TR, FREMREZ R L T, %Y 7 TERAS & NUI-IV (Z¥ v v h¥ T L,
/NI INEERBAFE L OV E N O OFIHMFZEIZ 12 Wi D Z LIl o Tz,
2-2. BEBRFBEHCHIG

PERSMIFEE T MRS TlX, BURFRICBIR T 28k 2 2 e M T b TE 2 L vh, HAARKERIZ X
DA IR SR & LT, RO UXFEFT OO E =2V 7RI A Web TRHT 5V AT L%
T T SITHEEL THRBELITI & &b, RO —KRARTORTR, MER~OHEMFIRER E %
Fh L7, £, EIEOHR THEMTE 2 B ER B OERMOFTN T r Y =7 N&2H BT T, EH
IR A LR (T ~#) OMEZ TSR TE HMEFZHE L2, i, o< IEHROWH D
2 R 2 FEERBR 2 R CH i/ b L, MEROBIGREIEAINTZ, £/, ZOMEFHE, FHERAT
THOBEG 72 EOJEH bR S L, BUE JAXA % & HLFFE 21T > T D,

3. BB FMERBERORBEAXRBRKEOHT-LRA

LU I 4% O BERST BE 7 IR SR Hi 3% D B SR © DAL & RIS W TR~ 5,
3-1. EFHREMES (TELL) O XAX—fE/IML & IKESEFIR~DF A

AR &Y, EFEEY 7 TERAS & NUL-IV ITEK#Z L ¥ v M U352 LiZ/e -7, TELL IX
MR Z R T A IGHBEE 7 £ — A OFEITITE LT\ D Z LD, TELL 1 FEIKERE -84 N
HarE LCRIHEND Z Liche oo, KEBGE FRAEICIT, EF= KX —IL 50 MeV LR CTHEETH S Z
EDD, PR 20 Kb STMHED S HOAREZMHEH L, ESHFTZBEETRAETLOIITBEH L TEES
HTW5D, Fo, BEANL., BFIEEGEER OE -~ RMEICEY HATE TEBY , ZROCHAKZEDOE =Rk
IFEBLZB] B, BV =7 v 7 OB/BFRICHIT I MW OF—F— - Pz b —% (MG) ZH\TW\T,
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RHEBREN 9 25 855 OB BRI 2> T, ZONEEOEIFRRICK LT PN REEREZEHTH 2 &
280 MG ZFEIE L, (KB CMEHEROBME Z fEEIC Lz, ZHuc kv, BB OB <L EIHE O LE
EHTIREGE B — LAORENARRIZRY . XRET /77 /av—77 v M7 4 — hFHER O Th
RO HT « FHEICFIH SN TE TV 5,
3-2. H¥ETFARTFE T IES (AISTANS)

Yy v hE DL LT NIV Oz ) H L T, NEDO F-8i st EHEmr7e Bl g F I L v | B
Px W T AEEM B O PR BT 2 BT D Z LIS 0 . BT A A IR & MR R A R L
=0 ZOEFNEERIL, MEECEZEE R 72 & TELL O 3L X —Hi/ MU & > TR - 288 2 BFH L <,
2 A b K OBA%E I O JE 2 13 o T,

2020 FIZ Z OFE T IERS K OHFPETF VT ERX R TERR[4] L, T T v T oy A A=V Tl wtET7
AT T T 4 T TIHERTE R WEREROA A=V TENAIRRIZ o T2, BUE, Bl E— A
TA OB — AN )RR L S 525 LICHRY ATV D,

3-3. BB T LINAC

IR B CIEEEE M LINAC O @ 3 X — - L OVE RO KRR EOIEHER LI L ST 5,
Z 2 CHEEMMFTIE 2010 FIZEHAH LINAC 238 AL, BRC—EENT-N, ZO®REIN I THREEED B
MR EIT RS TE TV D, TFEIO=—ANREILIZEE-> TE /22 LD, TERAS BRHIIZH 7= 72 =% H
LINAC ZRiE LT, @mT /¥ =t F#id L OE IR EAEE O UG 72 SITHER T2 TETH 2,
3-4. FERREBMRAE A /NI TGRSR/ X BRIRBA R

A 27 THEE O TIX, HMEMPNHOIEERENRLENTND Z &6, IST/NEDO DA v 7 i
FEHIo Y =7 MZBWT, NEETIEGOEMN ZIGH LT, C-band 7— 7V kv 7B IEER A —
R ) REERE IR E AWz m ARy MR 20 N X, &R K FE iR AR e & O BRFE IR
L7z, BUE, 2D OFFEBEOHEEELZ Big L CERIFY AT T 74 v 7 TR T RIS THFZE - BI%
RNV
3-5. A—X—0 IA A T REBEBTRVX —BIERAINES

A== I AN T TR, BHFEYR=a2— ) OBME B LEHEMT bR TBY, £0D
(Z1% 20 MeV LU EE TOZ R F—FEBIZ OV TRIHER O =R L F—8IEZ1T72 5 MR B 523, BIEDON
W TG TE T, REAN—ALRONTND, &I T, ERIFO/NUEFIEE OB FRBR A AL
T, BRENFZASR—RCHEATRER RIS R X —IEAE T INEER OB R 21T/ > T\ 5,

4. BbHYIc
PLED X 9T, FEMIFE T IEEfEHR Tl, BRICX->oTETERY v 7 EEke N N Ic 2> 728
DL & DN, INUE T IEEFEN & = RN CH T BN e SN TR Y, S%ORENYFIND,

B 3

(1] 85K B— : "R TINHEHE R O FE 5% oI, NI, 9 (2012) 10.

[2] https://www.aist.go.jp/aist_j/press_release/pr2012/pr20120213/pr20120213.html

[3] 0K R—fh : "PEMAFE I ERHEEX O BLIR & fFREHHE, Proc. Particle Accelerator Soc. Meeting (2009) 54.
[4] https://www.aist.go.jp/aist_j/press_release/pr2020/pr20200122/pr20200122.html

*Ryoichi Suzuki'
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KENLDEIR, EEH, TOROER ~NELHF - EFE—LIESR~
Restoration, Reconstruction and Development after Disaster
- Accelerator and Quantum Beam Facilities -
Q) AXEEEFE—LEEEEMBINEERD
EIRESEXNSDERESEORE
(3) Restoration, Reconstruction and Development after 2018 Hokkaido Eastern Iburi Earthquake
- Quantum Beam HVEM Facility at Hokkaido University -
*IRIL BRAgH!
ARHEE KR B LR SERE

1. LIz

SRR R BREE TSR DM EHRHE D ZEALIZ DWW T, MR TO 7RO —_f T
AR 2R AT oM, IESREZFIH LicA A B E =T — BRI LD I 2 b—ra VIS %
FIH L CTHIIER 4T > T\ D, ZOHFTYH IMV &2 2 INEEET 2 A9 5 86 EE B, BKEKROF
FRCHES RO T- % T ORBIE TE DREN D D, IIREFRITHEOIKIRD 5K 1000°C £ TZ DOSBIELH 7]
REC, ITHIE, B Y HETF° MEMS 28 H L7z ealB AR L — b s ST b, JBE RF T, 2
B DA A NNEER % S R PRI R L, 2% 3 FEO L —V — 28 U OB o2t #n A
A TNANRARRERDT v T 7 L— RETW EEEFE—MBESEEFHMEE S L GEH L TV, B,
SCRHE ARIM %08 U CENA OB BB L T\ 5, BEEE FEMEEO 2y 7 a7 b EErEREA
BOA AU E, TOEL BENOEIRA— I —RTHDLZ LD, TOOIBREOHKIIIT- T
7oB3, 2011 FEDO R AARREK & 2018 FOLURENRIRAEE RIS THEL B2 HHBIC L DK Lo, ARG
HTIE, BRICEDX A—UNEOEIHEAKRDIRBIZOWVWTIRRD,
2.2011 FFORHARKEK

BRI OEEIIER T, A AV MEHEBOE— AT A VNEF A=V EZ TN ay 7 a7 NEBEgELE
E@WLEuiﬁf*V%x?ﬁ#Oko@%ﬁﬁﬁi\Eﬁf%éﬁ%—v#ikhkﬁ<@ﬁ#$#o

. — 7. 4%VWE XEZTEHLTTE 2O & EEFIH DA A IR OE IR & B ER Y ARy
LmL IZRT 72D h e ) O Z 0 EE L Lz,
3mm¢®kﬁﬁmﬁi%ﬂﬁ

AEIOHK CTHATEHTH & OREA A U INER A MK D L5 ICHHZ LT\ T, BIRICET S
HMLERbMA 52 LMK, BEEE ML, 2 E COHEIZ X D95 RER) 5 SF6 2 FRiE L
TREZ Y INOay a7 NEEERAREEXZ DT 7 VIVBIEIED B EIZ W TR A LTV
Too LML B, AL ROEEEIL 2005 FOEKIC L 5 BREOFFFLELIZONTRINKIZ 72720, BIEEOHE
R PO A= RNHo5T0, TNOICKVEBEICE S R0 o7z, BEEE MBS OBRE S I3 N
HOREEY OEGIZHON T, BERIEGRBRA LR, #EEL 7227 U — N OEBREPRIES OKFEZ R~
LSt —72 EORAIT, ERICER U CE T BAMETE &) H1E IR &2 H L,
4. F&H

FVNCH, BNOELEROTHEEZZIT D Z ENHSET, FRNCH A — U HVHI L RAE ATRE 72 56
IR o T2, — . NEAZIES LTHRA LW & EELO RN HRR WIS IOV TIL, i
T 572D OEHACHIB A FANRH KRR -T2 e, A% LBHTIED 2 L3k WE
DRI EBRAEE ORIAIZIX, WO EROEA R ERFBNEEE X b,
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*Tamaki Shibayama'
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