Fri. Mar 19, 2021

Room A

Planning Lecture | Over view Report | Special Committee on Advanced
Hydrogen Safety

[3A_PL] Advancing hydrogen safety for nuclear

plants
Chair: Ken Muramatsu (TCU)
1:00 PM - 2:30 PM Room A (Zoom room 1)

[3A_PLO1] Activity report of the Special Committee on
Advanced Hydrogen Safety
*Ken Muramatsu’ (1. TCU)

[3A_PLO2] Approaches and technical issues of hydrogen
behaviorial CFD analyses in Japan and
overeas
*Masaaki Matsumoto' (1. MRI)

[3A_PLO3] Development of hydrogen safety evaluation
using the CFD code system for analyzing
hydrogen behavior
*Jiro Yoneda', *Yasutaka Harai', *Ryo Fukuda’

(1. MHI)

[3A_PLO4] Public release of the CFD code system for

analyzing hydrogen behavior

*Atsuhiko Terda' (1. JAEA)

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

[3C_PL] Progress of Resilience Engineering
Chair: Kunihide Sasou (CRIEPI)
1:00 PM - 2:30 PM Room C (Zoom room 3)

[3C_PLO1] Resilience Engineering and Research Topics
for Its Applications
*Akio Gofuku' (1. Okayama Univ.)

[3C_PLO2] New Safety Management Besed on Resilience
Engineering
*Shigery Haga' (1. Rikkyo Univ.)

[3C_PLO3] General Discussions

Planning Lecture | Technical division and Network | Senior Network
(SNW)

[3D_PL] Challenges and prospects of an online

dailoge meeting
Chair: Takashi Ohno (SNW)
1:00 PM - 2:30 PM Room D (Zoom room 4)
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[3D_PLO1] Activity status of WEB way daialoge
meeting
*Takashi Ohno' (1. SNW)
[3D_PLO2] WEB way daialoge meeting at Hokkaido Uni.
of Edu.
*Hideo Nakamura' (1. Hokkaido Univ. of Edu.)
[3D_PLO3] WEB way daialoge meeting at Kyusyu Inst.of
Tech.
*Masayuki Watanabe' (1. Kyutech)
[3D_PLO4] Pannel discussion on an online dialoge
meeting
Akira Kaneuji', Hideo Nakamura?, Masayuki
Watanabe®, Ichiro Matsunaga®, Takashi
Ohno', Tomohiro Okamura® (1. SNW, 2. Hokkaido
Univ. of Edu., 3. Kyutech, 4. Tokyo Tech)

Planning Lecture | Technical division and Network | Nuclear Data
Division

[3E_PL] Application of advanced data science to

nuclear data
Chair: Tadahiro Kin (Kyusyu Univ.)
1:00 PM - 2:30 PM Room E (Zoom room 5)

[3E_PLO1] Particle identification by waveform analysis
of Si detector using machine learning
technology
*Takahiro Kawabata' (1. Osaka Univ.)

[3E_PL0O2] Utilization of nuclear data covariance and
error propagation by Total Monte Carlo
method
*Naoki Yamano' (1. Tokyo Tech)

[3E_PLO3] Application of machine learning to nuclear
data evaluation research and high-energy
particle transport calculations

*Hiroki lIwamoto' (1. JAEA)

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

[3F_PL] Nuclear Emergency Preparedness focusing

on natural disaster
Chair: Yu Maruyama (JAEA)
1:00 PM - 2:30 PM Room F (Zoom room 6)

[3F_PLO1] Disaster information system for natural

hazard risk



*Hiroyuki Yamada®' (1. CRIEPI)
[3F_PLO2] Nuclear protection system against natural
hazard consideration in the external zone
*Katsumi Ebisawa’ (1. TCU)
[3F_PLO3] Comments and discussions focusing on risk
communication
*Shinetsu Sugawara' (1. Kansai Univ.)
[3F_PL0O4] Panel Discussion
Akira Yamaguchi', Hiroyuki Yamada?, Katsumi
Ebisawa’, Shinetsu Sugawara® (1. UTokyo, 2.
CRIEPI, 3. TCU, 4. Kansai Univ.)

Planning Lecture | Technical division and Network | Water Chemistry
Division

[3G_PL] Contribution of water chemistry to the
decommissioning of the Fukushima

Daiichi Nuclear Power Station
Chair: Junichi Takagi (TOSHIBA ESS)
1:00 PM - 2:30 PM Room G (Zoom room 7)

[3G_PLO1] Current status of contaminated water
treatment
*Tadashi Yamane' (1. TEPCO HD)

[3G_PLO2] Evaluation of corrosion environments under
irradiation by water radiolysis calculations
*Tomonori Sato' (1. JAEA)

[3G_PLO3] Evaluation of corrosion behavior under
irradiation

*Hiroshi Abe' (1. Tohoku Univ.)

Planning Lecture | Board and Committee | Standards Committee

[3H_PL] The activation of various safety
improvement activities carried out in
connection with the new inspection

system by application of standards
Chair: Naoto Sekimura (UTokyo)
1:00 PM - 2:30 PM Room H (Zoom room 8)

[3H_PLO1] Development and application of standards
for risk-informed activities
*Yoshiyuki Narumiya' (1. SC)

[3H_PLO2] Development and application of standards
for safety management
*Kunimichi Watanabe' (1. JEA)

[3H_PLO3] TEPCO's actions to enhance safety of
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nuclear power plants based on the new
inspection system
*Takeyuki Inagaki' (1. TEPCO HD)

[3H_PLO4] Discussion
Naoto Sekimura’, Yoshiyuki Narumiyaz, Kunimichi
Watanabe®, Takeyuki Inagaki* (1. Utokyo, 2. SC,
3. JEA, 4. TEPCO HD)

Planning Lecture | Technical division and Network | Nuclear Fuel Division

[3K_PL] Concepts and Basic Design of Diverse

Nuclear Fuels
Chair: Masayoshi Uno (Univ. of Fukui)
1:00 PM - 2:30 PM Room K (Zoom room 11)

[3K_PLO1] Diverse fuel forms and R &D prospects
*Ken Kurosaki' (1. Kyoto Univ)
[3K_PLO2] Light water reactor fuels
*Masayoshi Uno’ (1. Univ. of Fukui)
[3K_PLO3] MOX fuels
*Seiichiro Maeda' (1. JAEA)
[3K_PLO4] Metal fuels
*Takanari Ogata' (1. CRIEPI)
[3K_PLO5] Nitride fuels
*Masahide Takano' (1. JAEA)
[3K_PLO6] High temperature gas-cooled reactor fuels
*Shohei Ueta' (1. JAEA)
[3K_PLO7] Molten salt fuels
*Yuji Arita’ (1. Univ. of Fukui)
[3K_PLO8] Discussion

Planning Lecture | Technical division and Network | Health Physics and
Environment Science Division

[3M_PL] Frontiers in Health Physics and

Environment Science Research
Chair: Sumi Yokoyama (Fujita Health Univ.), Yuji Hatano (Univ.
of Toyama)
1:00 PM - 2:30 PM Room M (Zoom room 13)

[3M_PL0O1] Research of environmental behavior of
tritium
*Hideki Kakiuchi' (1. IES)

[3M_PLO2] Research of biokinetics of tritium
*Tsuyoshi Masuda® (1. IES)

[3M_PLO3] Research of biological effects of tritium

using genetically modified mice
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*Toshiyuki Umata' (1. Univ. of Occup. and
Environm. Health)

[3M_PL04] Designated comment 1
*Takahiro Anzai', *Yuhei Shirotani?, *Kenso
Fujiwara3 (1. Environmental Radiation

Monitoring Centre, 2. MERI, 3. JAEA)
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Planning Lecture | Over view Report | Special Committee on Advanced Hydrogen Safety

[3A_PL] Advancing hydrogen safety for nuclear plants
Chair: Ken Muramatsu (TCU)
Fri. Mar 19, 2021 1:00 PM - 2:30 PM Room A (Zoom room 1)

[3A_PLO1] Activity report of the Special Committee on Advanced Hydrogen
Safety
*Ken Muramatsu' (1. TCU)

[3A_PLO2] Approaches and technical issues of hydrogen behaviorial CFD
analyses in Japan and overeas
*Masaaki Matsumoto' (1. MRI)

[3A_PLO3] Development of hydrogen safety evaluation using the CFD code
system for analyzing hydrogen behavior
*Jiro Yoneda', *Yasutaka Harai’, *Ryo Fukuda' (1. MHI)

[3A_PLO4] Public release of the CFD code system for analyzing hydrogen
behavior
*Atsuhiko Terda' (1. JAEA)
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kFEZEXRSEL] HIEMZEERHRE -
RFAICE T EHKRLEMEDRLIZHEITT
Report of the Special Committee on advanced hydrogen safety :
Advancing hydrogen safety for nuclear power plants

(1) TKRRREHEEELE] BRIEMAZEXOEHRE

Activity report of the special committee on advanced hydrogen safety
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*Ken Muramatsua' ! Tokyo City University
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RFAICE T EHKRLEMEDRLIZHEITT
Report of the Special Committee on advanced hydrogen safety :
Advancing hydrogen safety for nuclear power plants

QE RSN DKFREB BT OEMM A & RE

Approaches and technical issues of hydrogen behaviorial CFD analyses in Japan and overeas
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*Masaaki Matsumoto' 'MRI.
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[2] OECD Nuclear energy agency, “ISP-49 on Hydrogen Combustion”, NEA/CSNI/R(2011 49 H)

[3] OECD Nuclear energy agency, “OECD/SETH-2 Project PANDA and MISTRA Experiments Final Summary Report”,
NEA/CSNI/R(2012 4£ 5 H)
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Report of the Special Committee on advanced hydrogen safety :
Advancing hydrogen safety for nuclear plants

() KFREBHMEBT AT LIZK D KRRETHE~DERR

Development of hydrogen safety evaluation using the CFD code system for analyzing hydrogen behavior

1. XL

RGN - = N N

=

WER !, R H

HE !

BERER 0 BR OIS MENTIC L 0 | JEHOR A & RBEIR T (KR Z & i) DIKFEZEB)D CFD fEHTIC L EE 7R
ET N OFRIEOEH OZGYEE MBEIMEEEZIT> C& 7z (F 1), ZhICHSE, PWR £ CV N TOKFHE
ZRENEAT A 2020 FEEED S FEfE LTV 5, CFD IZ X 2T Cix, LP (EFEECR) it = — N CITMER T&
7RNKSE DIRBEIEIZ X A B EORAICKTT 2805 ILHIR ST R 0N MR RES M S
LN ORMEiT 2 2 &N TE, KERBEBEREFOLZ VM OERNN EE2X5 2 LN TE D,

KRBT > R T LDOZHEETAEHL T N ORZYEHER - BIEICH b HBR

*1
EEGE AT ET L (Fluent D) BRBERENTE 7 L (Open Foam D)
BLotET v BT v JETRRREEET v + ELFRRBEET v +HEIE X
ZTLAE W EF R RS L2 RIGET v
Slow Deflagration Fast Deflagration DDT
HifdifA R PANDA TOSQAN THAI ENACCEF HTCF (~&if)
HEx (ST1-7-2) (ISP47) (1SP49)
fit (SARNET 101/113) | NTS
% X Hj - NUPEC B& NUPEC B& NUPEC %% NUPEC #R%E
BHAE R M7-14-3:BE | (M7-14-3 : BA (Wet,Dry) (Dry15%) RUT
HER MS-1:5%E81L) MS-1:5%E81L) RUT (Wet) (Dry,Wet)
2. PWR EH CV NAKRZEEENT
PRBE R VK INE, CV OIS

EHE PWR D CV NDKFEZE) & RBEIRR I+ 2 2%, JEBIREA .

BOfMNT %, FHAEOEREZ B E 2 CTEht L7,
2.1 CV AAKEHLEIRESZSE OMFT & Ltz Bb 53
2.1.1 CVARERMBOFERDOEEIZEER LIy —RRET 1 fR4T

B DL S — I o AN FE SN IR B FEB OIRATIZESL D . SR S D KR L KFE D CV
WIZTERL S N DB BRIRIC X 2 B R CRZIBGMEE SN D 2 L &2 LIT OB OER Z L 1Z CFD

(2 & DT A — 2 AT 2 Sk L TR L7,

C BT A RRISKZR R E FT A b s TR (LOCA TR -5 m AR 23 R RE TR
FHTOMH) Shd7c, THEHLME TOERZREHR LT TOEEERIEPERESND Z L,

+ CVNO THIXE T D RV,SG.RCS Bl 72 & OFEEEERIC L D CV NZRIHR A NE S 1 B 57 O ElE)
NeenZ & —HEHEZRLE LI EREURIE O CV BEM 1 TKRZ KNG & & Tem AN TREOBR
WML/ T, CVAD ETFTEREAEREND, (K1 4V 2)

cAM R E LT CV AT LA B PER~ = v PINE OB m A 2 L7c B AR m JZh RIS KD
CVINIZHH SN DRAEDIRG NS bRt s D,

fflx OXENZEH 35 & ARFERHXEN TIE/KEOBHH S I,

ZNUANDIZIE CV NOEXE TR RIBEAICE V- GEWVRE L 725,
2.1.2 REREH I —F v RZBT A ARIBIRS )

MHRETHHRGUT, FOREROKRERENECTRIZCV AT VA BIPRIT 27— ADREL L

IKFEIE DI AN T I D3,

*Yasutaka Harai'

*Jiro Yoneda!
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* CV 27 LA BUARITHE D KARREERERIR & ARFIRBEI - KRMEIREE L TORFRM

IKFE B OVRAR DO DOIEHL « IRG BT 2 51 Sk T, RBRA T LA UIARKRRERAZA T LA O
PRBEIETEIC K D A7 LA B IRR[R] & KZRRDEE A D . CV N FRIASIAN TR Sk 2 s o> m] etk
WELS (o BEREHER) ETORMMTIER LICBIT 23 L T\ 5,
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2.1.3 LP JLBUR ST & O LLBRaY

il — o v ARFOYEHUR A E Tk, LP f#HT & CFD fi#fT i, & HIiZ, AEL, TED ¥ —/7 v ADZ L

NUICBWT, CVNTRIFRIBEFINHER S, CVARDIEE A ETTO FERXKE KL EHD F— 222

T, KFE, KEROREITH SN TWD Z ERHREINTZ, 72721, FHFEARRMBICIT VRS TKHE

DSRREIT 17 & B 23 BRAR S AL D REAUCIE, A KB N TR R O IEY— 0340 & JRETH 72 @R E AR » hofF

TENBEE & 725 Z &3 CFD fffTHER CHEX B0 L7720 | LP T CIIMRE CEXRVATH LI &b, 2D

FUCHEH U CORBENT 2 3206 L T\ 5, X5 TiX AEL > —47 VA TOA 7 A X OREBNEE LT- 55T
D Zr &G UT2AKRFEO LN E T LB COKERE A % LP BTSSR & el L T\ 5,

2.2 CV NAKRREEIBREE DT & Btz b 2 5l
221 FEEHMEEOL & TD CV N DDT FEA B DR

TIRAL—FMDb & KFE - KEKHR, BXNEEEZ - S F S E R — ATB O TREEICLE S R
JEF DAk & BT B DR AEIC D72 N D KRNMEDOHMEIZHE B LT CFD 2 X DIRBEMRMT 21T - 7=, /KIEK
AR Lo e ke (M A5ME) Tk, BATOKFERERYE 13% 48 2 5 & DDT OFAENFEHMFEIT T b

REND Z &, KIBRKOBNMZENRBEDOHETIZE LARIB L 22 0 KRIMBEDRAENE LI D &
23Lp K4 Lp & bITHER STz, MR FHIE LTR2ICE LD TRT,

15% R 7 A 12483 S5 Wl 2o RLAR SR 1 TR RIS U D854, EICRBEOHEITS 1 FIaic g S h<e
TR O S ER O X T D JE J7 10 T ORRBESS SG 55 Ofan & XHEE & o [ FRE 2 $hiE 7 I TR BE I 3
WT, KRETFOIEENEERICHE KL, 2 20 DIEHICEE LT WEIIICH 5 2 &8, Falio THliE
D fEss S 47z, DDT BAEDEE O KR OIRREDIRIE 3Lp Ofl & LTI 8 ITRT,

CV O X5 MR TR Tl RIS EEHE R A T2 £ D72 RBEER D L 5 e KRISTEHE & 18
LT HRRIMEOREDERIIES TlX/e <, K7 IR T L2 RBRBERISIZE D CV NOIRE EFICHES
XU T 20T EE D bDOEEZDND,

222 RFOBRFH L —7 v RTBIT 2KBRFEBRREED)

2.1.2 DIEEARHT % 51 & Mk THREE AT AN U TN D et CRRBEZR B & SRS HE IR - < fdT 2 920 L 7=,
(1) AEI (K LOCA+ECCS £ +CV 27 LA R (AIREFER))

A TFA ZBIRFAER T D — R

B KB NIZ B S LT A 7 A X OBDEKFIRNNCE L7 RE S COMBERLE & 72 0 | XN CIER T
FIZ IR, DDT fHIEN & 722 AR v BFEET D08, D TRIBZRREEICE V. CV NOZ OO X
WABFE L CODNTIRBEN R T9 5, 2D — AL PWR OKFERE TR OLENDL LW T U ATHY, K9
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R T K RAGFE ORFRZALORRF1E, 2.2.1 DK 8 OSER) 72 DDT FAEMATHER & DEVDBHFETH D,
s AT FAE BT S THEB R KRR EEBRIEK & OMIRRRED 7 — R
25 DX TR PRSI O KRR UL BT RAFCIRG &4, CV NRIKIZ R RO KRN ATRIESR IR O % %
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T SAVIRPL T, —H THRUBBRSRE % O X 5 72 U KB I T O /AT SR E D AR v S 372V IREET
PRBEREAT 2 F2hE U=, 75 KAd, AR 7 BRIBEMEAT CERZE 72 K RNEDZE O & 7= Hx T @M T D44 & 0 X 1
L L7, BUEE ToOME TIL, kK&MM#E (FADDT) (34 LCTE LT, HNRES EFIZOWTH BiEsE
BRBEEE L1295 2T, [BRES (2Pd) IZRBERH D, dHHEEZMEEL T, #HLOBENZ2ARICITT 5

HK 0.2 %

CV 2O L & Bz, BEMIC, PWR O CV OJARKREFEIC X 5 KB E O AR h 5 K OV BEBR b4 R
DEIFRIBAIC LD, KBRS T D LREME~DORELSHFELTWDLZ L E2HERTITETH D,
(2) TED (SBO+ECCS Rft+2 REGMHKIK+CV A7 LA (REAT VIDH))

CV A7 LA X DKRKRK DRSNS RSFAIIZ CV WY TORMBNS KRINERAED Y AT KT o K&
Yzl L 72 R E CHE AP Z 720 & DIRSFRIRIRED T, BRBEfT 2 T LT\ 5, AEl OA 7 A
B ANEB ZARE LTI BEMRATAE SR & B, 2O OFERITEMIFO KT L CV NIEARIR O EiRE I
BUAEEEEOBBREDR RICKBL TN,

2.2.3  LPBRBEMAT & D LERE

Fig o — o v ARFOKEIRBEEB) TIX, CFD T CARINENAE U2 WFER LT oTo 2 L 2 E 2. BRIE
IZFES CV NOFR 7 ) EH LR E BRSO\, LP #fT L bk 21T - 72, & HIZHEG A COMTTH
0. WEITIZIERSD, FHT CFD OFERNEODIES L iroT-,

2.3 KERFEBREEO CV RETOEEIREMEN & CV [RREBEEMER: O FEf
2.3.1 KRMEFRERD CV MM

2.2.1 DARABHIZ KL E % 7 60 C DDT XU F VBRI (FA) O KRNGE % %64 S W72 BRBEREHT /G R % 5] &
HEVNT CV OREEISEIRNT 24T o 7o BARRICIRBEMATRE R & L TR LD, CV WEER AT CTOE S DR
GIFRIC S & | WEORELIRE L U CEEROMBMMIT 21TV, BRI E &g L,
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ERNTOXI ST, 3Lp DML CV,4Lp DRI T 1 FHE, LA ML AT 7 U — M LS ExG & L
TVISME O (277 7 o7 v MNEOHEGEREMEFHI T A K74 ) THRESN TWAIEELZ, EHEC
LM EBSEETIHEHL TN D,
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IREPDNTAR T LR CEDBHEE (K 15%) (ZEE L, CV ORFBEIET SR L ol KEREE
BIATD DDT i1k D OFIBRIRE D 13% R 7 A MR ORBERENT & 5| & {2 BT Tl HEE O BB E
e EE VIR ORER L 72572, 4LpPCCV TiE, 15% K7 A 2 T DDT 2 %4 Uitk £ TG L7 —
ZITENT, TAF—8, S22 ) — MEEOTMESh=27)- Ml & b BHRTEICE S 220 RN 5E
D, UL EOMHTHER 23 3 12T 5,
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FAT 2B EIT/NE < HEERE AT & it TR R CRRINENE 722 L 2R T 5 2
LT, CV OREHEOHFI DR T EE LN,
2.4 CFDIZ X %% CV NAKREBMRNT TR ONRE
ZHETOER CFD MEHTIZ LV | SA s — 4 AT CV SE~D#BPIHEN KX < 725 DDT LK%
IEDIEAEITH L TREREBBND H Z L, BITO DDT FEAR IE DO KF R (13vol%) 2NEMEND K
B D PWR  CV NOKFEREEICK L THUITHL ZERH LT THERT L2 ENTE, ThaliEx
TLP 22— RIC K2 KFRED CV NIAR, BRBEIZE O FRA7ZRE ) 5 LR LA OFHEIL, #8722/ %
ALARNG CFD OfEREBEENENTEY | @MURFETHLIZ 2L THERT LI LN TE T,
3. 5% D EE CFD ATz oW\ T
PWR @ CV WD KFEZERITIZOWT, LT ORE 2D 5 2 & TRERMB L VISR | ZatEm
LTI E L 2EBROBEIZORIT TN I ERTEEEEZLND, .
CAREURAZHETNIC OV TR, FHHRFICE 2 DN WL L AM RIEBNZ SOV T, AMEEHZE DL LMRGE
ZENZTHEESEEHGEIZ CVNORFTIBILAEL 5 5 DO NG OffEt D T,
< PRBEIRFEZEENIZ DWW TIL, DDT 84 U 5 &Rk & B F S — 7 o X L DRI TRERLZERBNH D Z L
25 CFD fENTIC K WA EIC /2 o722 E 2B E 2. FA ORAEL ORMEEET 52 &0
ZAEEOE EIZoR’ b b0 L L TR EZED T,
« FEEFRHTIC OV TIE, FA FARHIIRWE A CV NO K OFEIITERE Likk: L T < I E LT,
CV NDOLEEEL AT Dl « RO EME~DOREOF L ZEHHZMM TE L L 21T LTV,
RO XD BN, S 5 Rk b e ZNICEAMT S AMG OEERICET D EHiRF SN,
4. BbviZ
ARRFHE, RFEEEER TRV X =T D OZRtH¥E [ ORENMEN FIC&T 2 HiHEEFE Ok
FBLREMNKRENR) ] O—BRELTEBLIZLOTHD, TR LTHELZET D,
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WEHEE - HE3 KFRREMAKSELFIEMEZASR

KRZRENKREEL] BHIEMZES|E
FFAETFEHKRZEREDRLIZAITT
Report of the Special Committee on advanced hydrogen safety :
Advancing hydrogen safety for nuclear plants

4) KFEEDHHABIT A TLOARIZDONT
Public release of the CFD code of hydrogen behavior

SFH R
A AR TR FEBR AR

1. [FC®HIZ

AR e BRI MR (7 IBRS) Tl &% — R+ R EITHELORBRL, FH) AN
e E 2, FHEFEORR L TR E, BEEYEHICE T 2 KFBLEE - XHRICETNCRIST 57200
FBEROBEZKD Z L2 HE LT, KEORAEN LI, AEE - 1BRICEDLZEE %2 THIT HKHEZ
B IRAT > AT L OREEE - Bl 2 D TE 72[1][2][3]. $FIZ. PWR JRT 3@ & xf 50, ERA 8
RNOBETREIER (KRBENHRL O, B BFEOBRR~OHHME) 1T LT 572Dl
VAT LOPEFEAT o TN D, AR Tld, KEZIFT G A7 L OBEE & ABIZ T 72 BUE A & #8340
T2,

2. DRATLOWME

JRF IR D BT T 7 T v MRECI T DA a N O K BB FEAN Tk, BFUHERY. s, RUE A
— NI BWTEMEY AT L — F (MELCOR, MAAP, GOTHIC %) WNEH &S & &b, M Z gl
IZ OECD/NEA 7'& ¥ =7 NEDEFEH2PHAAIZI W TIE, CFD 22— R& S RAECBIG O L 0 GEH 7o fif
HARHED LTS, ZHHDORMAERE 2, 12 CFD HifioiEFHICER LT, Y AT Lha— REH#ied 5
RFEZEENT S AT L5 (K1) OFfEtEDd TET,

BiE I 2 b—va Ak, TR TV A (IREFT, IRREIR O/, WRES) ([CESW AT
Loa— FOFFEMBEEZOSGMELE LT, RELS ST T3ODMMT 7 = — X (KFEHADIHN « Lk Zz2H > %
TAEHRAT . & K> D IEIR K OB BVE DR 2 % O 18R % OB SRR AR . 1B EUEC X DS~ D s 85T
flifiEdT) 2@ LT, MAMICERST 7 v FRIEERICO > THFEEEORFNEZETX5LH, 23— R
WOT =2 DZFELIZONTIE, A v F—T 2 — AR L CHEfESEHZ LT, Mg FEL4s B L TR
MCExDLIICEm LIz, VAT AEMHRT 5 EERa— FiE, BEFEOPLABGEMNT = — K ANSYS
FLUENT[4], HRMICFIHEMERL T DEA—T >V —Z2— K (OpenFOAM(5]) (Zh1x TR E AT
21— K AUTODYN[6]TdH %, AFETIEL, H7-ICK 1L ITRTEES OB Z1T -7, KIEKRFEIK T TDOK
FIT A DRGURIENTORRBEIRNT 2§ D T2 OIC LB 7R 78 U (Z42[8), BEH, A7 L A) ET 0, KEREETT
. HEERET IV (RS G, 742 —, B2 = vy ) 1T 22—V ERBEEZ/ER L. ANSYS
FLUENT CitHE T& 5 X212z, 2O DETIVIEEBGFEORBRT — 4 TRIELT-bL DO TH D, Tz, k&K
PHEHICET 2 F VBB ICER T 5 DDT OfFFTIZEI L CiX. DDTFOAM[7]% X — AT KAKFA
DPRBESC IS % BN E T V& WAL B R &2 BT — 7 b3 5 & & I A# 715 (AMR)
25 U7 KBUEEHE 02 L %247V, OpenFOAM CTRHEMNTEX 5 L 91T L7z, ZHUT LV, LA AR
Fra—FRed—F oY —2a— RTOMMNATRER Y AT L b L, & 512, WY oMMk 217 5 7-
»IZ, AUTODYN (21X, FLUENT Z72(% OpenFOAM DRRBEMENTAE S & U CH& O VT 1B UL /04 % B RS-

*Atsuhiko Terada'! 'JAEA.
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LT BEDDA B —T 2 — AT u T AEER L TWA, F-. X NEBIEYOMTREIEIES DOKED
Biiie, MBEEFNC OV TH, A X —T 2 —ZAZ N L TA v 22 FEET 5 2 & CHMENT A ATRE 72
WP ZZRITTWD,

3. ABICEFE-RYAH

AR AT AL, ER LT LI FORNHa— R —TF vy —2a— R THREND, VAT LAERER
T 54 3 — FITHTZ I8N LT 7SR O K RRBE S DB E 7 L LBE P T — 2 IR D 7w 7T b %
Va— R 2 =T x—27 0775 (K1XH) X, a2 — FO~v=a 7 VEMMET DL s
FEALIIBE~Y =27V & BEFOERT — 4 L OB 21T o T BIFHEHICA v ¥ 2 B BTG,
WBLE T VR DORNTRE RA~DRBEEFL LA RT A & & bl WEEDKE, JF+ D PRODAS[S]
ZiELC, Btk BICm i A IIE A R AT D HER . A— | B RS A TETH D,
Flo, VAT ATTHELN DR EERBRIEHOBLS CRE L. TR BT 2 KBLZ 2 R EmEb
Y RTw s (F28)] EHFETHATT %,

4. BHYIC

AT, KBHEEHAIRNT S AT L OE & ABIZHENT 720 AR EEN Uiz, 5%, THEE, AT,
IR E D — PR YL AT L EIEN TEL L O AR — NMEICEBT 2 & & b KBELEITHRIEL
T TV = a DY AT LOERPRERHTE 5 K5Il HA TN,

IRFEFENTEFRNT O A T L OFELE - Bl & ABIC AT 72158 X, RFEEEER T RNV X—IT0 D D%
FE R o eten BB T 2 8RR FE ORKBLZ AR EEA)  0—RE L TEBLIZLDOTH D,
ZZICRELTHEERT D,

BE R

[IDREGPEREE EIR T L — T [FEEM RIS 22 e R s AL BT S B i 26 ORB R EXIR A
fb) #WEE] 2012-2017.

RIFEEAER =R NX —)T TR OZekn BICE T 2 Sl RS O 7= OHM AR F3E OKFER
AR L) ) 2018-2019.

BIRFEEAER = ANX —T [FE oL FICET 2 HINREEE OKEREREE) @E
FJ 2020.

[4] ANSYS #f:, ANSYS FLUENT Ver19.2, hyttp://www.ansys.com/

[5] ESI fit, OpenFOAM, http://www.openfoam.com/

[6] ANSYS #E, ANSYS AUTODYN Verl19.2, http://www.ansys.com/

[7] ETTNER, Florian; VOLLMER, Klaus G.: SATTELMAYER, Thomas.” Numerical simulation of the deflagration-to-
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LYVIVR-TOP=TFYVIDERE
Progress of Resilience Engineering

(1) LYPYIVR IO TFYIVTEDEDICHATOSEROMRRE

(1) Resilience Engineering and Research Topics for Its Applications
tm o R
LA

1. [FC®HIZ

JRF DRI BN TIE, BOLE) (KR WEE R EFES (LT, WEFE) ORISIZHBWT, B
AN TR 72T EOIEEI N ELZRE T2 bbby, LYV R 2P =7 U 7 (Resilience
Engineering : LA N, RE) [1-4]1°L 2V U X518 EFER S TW5, Eio, Bl g6zl VW T, &
BT T 7Ty hRERRT mXRO 6 HE OREARFEHZB T, [h—F &) & V7 b BGEEL »—
e UTHEEZRIET A2 ZENEETHY . FIEEOEMSCANBOME, IFOFEME L IR LT
%o BFICAEERIE - D EETNCBW TS, FEE LTRT N0 EZH I AMOBERIZOWT, #IEO K
FREXERTCOANMEBEREREZMEL T, SBROBEVBETORY HAIZIENTEE LTI FRNEHIN
TR, Hhedetkn FIcB T2 \MOBEBBEENERINICHE L 2> TnD, LLAens, RE &
HICTHY, HRHIETEBERAZ DR T LR TLREM N LA B CE R HERZIILDET Y
T MERTIZ, EOLIIZ RE ZICHLTRTFNT 7 v MOREMZR ETEDNITONTERD ORTE
ThdI EHLHFEFETH D,

AFETIE, REOEZFZEHTHLE L LI, BT 770 hoRetkm s B E LRI W TEH#
DGR D — B2 E R D,

2. ILLWREERDE=HOOHZERELTOLSYIVR =TT V5
2-1. VYV ZVR 2 P=T Y T DEXF OB

ek, BEMFEDIZDD Y A7 <X AL MZBWTIE, BEHEEOLMEFICER L TENZHRT S
B TEEMERN EOXRANLTD Z LT TE T, R 155 CIIFCEBEE DR DT OITEk 4 7ok
BRMEPHESIN, ba—~vr T —RRMTONTE, 20X RZeENROT 7 a—F % RE Tl
Safety-1 & WA TUN5[8], ZALIZx LT RE Tlk, KHBEHEMER S X7 20@EMIZHB VT, FICEBER N
HH. AH BUGOEESE) NEOEBBERITH ICFRITHIET D E V) | ZRMERIIZIAMOEIRD H 5
L DORMHRIZNED | RIFHNCAE B LI P B/ IS < LRtkm LT 7' m—F % Safety-11 & FEA T, Safety-1 &
EBICHEM L TWDH, # LT Safety-I1 %7 5 72O I121E, B E BIZHIFFT 5178 (WAL : Work As Imagined)
L EBEDITE) (WAD : Work As Done) DZEBRDGITNEETH L EFELTWVWD,

RE TIXEEMEMAEDOT=0I1Z, 4 DOHARET] (Monitoring : B, Responding : %/, Anticipating : T 5.,
Learning : =) NEETHD L LTWAH[], TNUDDOIERENEZ VAT LN EDRRER > T2 & FHI7
%72%1Z, RAG (Resilience Analysis Grid) & FEII D ERIZENIRE SN TV D[2], Fio, LA ITlizem 3
LT, VY —RAEfO#EE &, ZBlb~DK[OERES) . BAFEEHINGOFE, 7'v 7 77 17 (proactive)
IRATBY O HEAR A FEE L TV 5[9].

222, RFHER~OIGHOLEME

RE (3, Holf TIFEGERAVE LRI TIER < R, MIAEERSERERM W TSI bR L T\ D

[10, 1], —J7, BFAERZBO IR D, BWEEEEZHERT 572010, BEFMORE R LD/ —

*Akio Gofuku'
10kayama Univ.

2021 FRKRFEFNER -3C_PLO1-



3C_PLOT
0211 EHDFER

RU = 7RFRIEE, FERECREBEHITER EOHE - I, Z2ULDRFERED Y 7 v =T OFRFENK
DIVTE A, PG LHD L9, WMEFSOBENEZEEE 2 - —B@m W ZaMER? KD 5T
W5, ZODIZ, TEHRY OEZFFNATV, FEFRICHT IR BEOLNTND, LOLRRG,
FTOME L CTWDKREBRZ D ERNBET HAMEMZE0ICT 22 LI TET, TOXIRFLEBREAEL
G AIIIAMO LYY = N (RECHEISHZR) SHRRENNICHEL S5 2/l b FEETH DL Z L
O, EIEERCRETTEDOA R L TIRFIEROT R TOEMEDOL VY = MR/ 1Om LRI TH D,
ZOEOIIE, REVEOMEZRS E I, LY VTR -2 V=T Y U S ERBROR
DHEE~DOKIERESIZ M LS T DUNEND D,

3. LPYVIVR-IVO=TY VI DIERATOSHROWMRRE

RETIE, #IZEBT 585 LT, BUSGEEOWEINITE (WAD) I[ZX Y EBRHT-NHWALEY
WAITON TSR E EIZEHELTWD, TO—FT, JRFIT T bOXHIRTET T MBI,
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Progress of Resilience Engineering
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(2) New Safety Management Based on Resilience Engineering
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Atomic Energy Society of Japan 2021 Annual Meeting

(Fri. Mar 19, 2021 1:00 PM - 2:30 PM Room C)
[3C_PLO3] General Discussions

The concept of resilience engineering that emphasizes the importance of Safety-Il as well as Safety-l is
becoming popular. Recently, application of the concept to safety practices are progressed especially in
aviation industry and medical fields to improve the safety of systems including human staffs. This
organized session offers two speeches about the advancement of studies in resilience engineering and an
opportunity to discuss topics challenging to the applications to improve nuclear safety.

©Atomic Energy Society of Japan



Atomic Energy Society of Japan 2021 Annual Meeting

Planning Lecture | Technical division and Network | Senior Network (SNW)

[3D_PL] Challenges and prospects of an online dailoge meeting
Chair: Takashi Ohno (SNW)
Fri. Mar 19, 2021 1:00 PM - 2:30 PM Room D (Zoom room 4)

[3D_PLO1] Activity status of WEB way daialoge meeting
*Takashi Ohno’ (1. SNW)
[3D_PL0O2] WEB way daialoge meeting at Hokkaido Uni. of Edu.
*Hideo Nakamura' (1. Hokkaido Univ. of Edu.)
[3D_PL0O3] WEB way daialoge meeting at Kyusyu Inst.of Tech.
*Masayuki Watanabe' (1. Kyutech)
[3D_PLO4] Pannel discussion on an online dialoge meeting
Akira Kaneuji', Hideo Nakamura?, Masayuki Watanabe®, Ichiro Matsunaga1, Takashi Ohno'
,Tomohiro Okamura® (1. SNW, 2. Hokkaido Univ. of Edu., 3. Kyutech, 4. Tokyo Tech)
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Challenges and prospects of an online dialogue meeting
(1) WEB ARIC L SHBEEDFEIRRBS

(1) Activity status of WEB way dialogue meeting
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Challenges and Prospects of an Online Dialogue Meeting
(2) LBELZEKRZECHTS Web MEFFRITDOLNT
(2) Web Dialogue Meeting at Hokkaido Uni. of Edu.
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KECTOEEE EITELESTbDERSTNELE,  ZOH, [P TRALELK L TWE L,

TDOV=T Fy U= DS AL EETEHFERICHOWTIE, OFFNICE L OEMEZ T TV,
ZIUCKH L COBREZE W L T2 722 8, OFAEIL 6 /I 1 ADY=T Xy N —7 Ol B3R
THIG L CIHIFZZ LT, MEEOEPHARTEI LI R EMBE CERTIUEDZ ERELE L,

*Hideo Nakamura'

"Hokkaido Uni. of Edu.
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Web ARICK DB EDREESERDEE
Challenges and Prospects of an Online Dialogue Meeting

(3) AMIEXRFIZEHEITS Web HERICDUNT

(3) Web Dialogue Meeting at Kyushu Institute of Technology
B B!
VU TR

1. AMIEXRRICHEITIHES

AT, KGRI T L TV RO —BRE L CHFmREZMEEL WD, 77747 T7—
=V THEED RO D RINT, AEESIIFICEMEDO T 2 LR CTE L5 L Ho T, LFEROFAEITK
LCIEBEmTHORERDEN/HHTE, T TITHNELTWVDS M2 AESCBBHEE 3 A E > T\ 5 Ml ADE
FRECFEZ B D7 > T D, BEXGR &R TARBIZHME L TRV, 9EH & 725 2020 FEITESA T 11 A
19 H (OR) FHBICH T4 TEMLIZ, ZBMETT =7 144, FAE2604, HE1L4ThoT-, EhFikE
D Web &Y —/L & LT Zoom ZBRALTHDHZ 650, ZHEFAL THAESEZEE L=,
2. RHEROERH L EE
2-1. HERFET

BRI T TR R R OTN TH D, TEDETAFFERICHR 2R LW &b, g
DAERFAKIC XL 2 2N E CTOFRTIFEBEO S & BURICEET 2 ZEFHERIC OV TR 1 »ARNCEE L, F
APFEEICIEA L TH D9 2 & & Lz, RETIHLATL Y Moodle (EREEEL AT L) BNEHINTEY, %
HAITERCEIE S 2 Moodle #HHTWWHOTHE T 7B XA TEX HBREICH D, KFBMLHLT 47— FaElL
LR Tholz, il w 6 JV—T1I0F, MaiT—~E2& 7 NV—TTREL, FRIZV=TDhx L
T—<IZB7 % QA % e-mail TRV Y T AR CHHELED T, T2, B =T OF % ZIZFHHIT Zoom
TOMFEEARLT LA 7T 7 M—AOF R EO Y ~—H L% F0E L TH H I 272,

222, WEER YA

KFREICIE 2 IF#] 30 3 & IR L7z, A0 T4 » COMGEITEE LWV AR > TW2d, +0 & i3
THFEFMEONERNTELL D Thole, FAIFHOMR LBV, ARKOMN, R+ T1HED
FEske, SCERFRASZ AN, BET4R 72 R OBEIC HBILAE <, FE HDERFENR S NIz, EFEO I
T OLNRRWVHRRCERZME TE, BREHELT 274 L L TTL 2O T3 ¥ —I12BH 2 kit
KHAEICELE S THIEFICHER Th oo, ZV—TRIFRKOEEHMERD 20 43 & BICA T4 CHEIEY
BV TOIER ThHh o727, +RICEEFVEOLRDPSTZHIRTH -T2, TNETHFILZV—TT
— 7T L2 BE THEM L TETHY, K TORGESLABEZ KD Z Mo ToiE0IL 0 LIEY Th Y,
Sahe WA CHBELRBH SO YRRV L ERTE oot

3. LTV

HEER DR IK DL KA RN LV ER 2 FRiEH 2 HED-2 2 L b H 0, YHIFAL—XITHEITTE 72,
FHRT T FOMRTHRFESITITHE L TEBY, MESPHNIT S HICHRZESC L ThLRMLTzWnE
DERNETH T, Web RETHEXIK LD LIIREDIA IV ITOHL T, EXEitA < KE
OFERBIMEIZ S 20700 E LB L TWA L IClbis, 20X ) xXGEORERN Vi EEEZ LD L H I
X LREBAICE RE S ST ETH LN, mFX VX —EHEzED TEZBFOBERERT L& o0
FELTHGOEETHY, 5% LBRENIL LI LTk L THEML TWh&E 72Uy,

*Masayuki Watanabe'
'Kyushu Institute of Technology
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(Fri. Mar 19, 2021 1:00 PM - 2:30 PM Room D)

[3D_PLO4] Pannel discussion on an online dialoge meeting

Akira Kaneuji', Hideo Nakamura?, Masayuki Watanabe®, Ichiro Matsunaga', Takashi Ohno', Tomohiro
Okamura® (1. SNW, 2. Hokkaido Univ. of Edu., 3. Kyutech, 4. Tokyo Tech)

T RY LD —OEER(F2005FURNMESEHFEML TETTLD, BEHET. REXXTNEEEML T
Sl HBEIOFT DIV ADOREETWEBLRNICKBIUWEICTIDED Oz, REELURTRBRERENED A
NENTUKZCEBRBEZNRBERU THECER>BEBRVENEEZX D, €Ty 2020FEDWEBKIEER
MR ERERE. ZEOZ(TIEHOERINSHET DL LE(C. BBERAESBONTLSIHE. ILEBEHE KX
2 (BBR) RUNMIEXZE (IZR) OXEANSHEVLLE. BREIC. ZEERX/IARILT 1R
NYIIVICHVWTENFBEREEFETEDICT S,
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Planning Lecture | Technical division and Network | Nuclear Data Division

[3E_PL] Application of advanced data science to nuclear data
Chair: Tadahiro Kin (Kyusyu Univ.)
Fri. Mar 19, 2021 1:00 PM - 2:30 PM Room E (Zoom room 5)

[3E_PLO1] Particle identification by waveform analysis of Si detector using
machine learning technology
*Takahiro Kawabata' (1. Osaka Univ.)

[3E_PLO2] Utilization of nuclear data covariance and error propagation by Total
Monte Carlo method
*Naoki Yamano' (1. Tokyo Tech)

[3E_PLO3] Application of machine learning to nuclear data evaluation research
and high-energy particle transport calculations
*Hiroki lwamoto' (1. JAEA)
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Application of advanced data science to nuclear data

(1) #WMFEEZ A= Si RHFORMERITIZ X S A-FE5

(1) Particle identification by waveform analysis of Si detector using machine learning technology
I SR, WAL AT BRI M2 BN B, R ) ik B KR FAT
FRIE )2, WA [EOKER 2, AP SRIE!, GHE B3, 0 3, IR RS, /NEpE SEES
PN TUNE IS eV NE I T N

1. Introduction

SR RE LSRR Tl P E B 1. “He 72 EER 2 R+ SN D 72, b Ok -FER %2 75195
ERIFEIZ, RATIRA % 13— L CEIE TR T2 IETE 2MHSBBLETH D, =3T3 ffHE
O BAF 72 Si B R N AR X R = 1L ¥ —FRL R & /N O IR = 2V X — R T EBRICE S £
TIEL FBERLFOREICHNLNTEY , ITHETIE 6 A 2 F O 7 = —0 5 8E U7z Kk a2 ph 2
FIZIEE LT\ 5D, Fox D7V —7Tlid, BtA LEMOSENZ LV AEREAZ TRBIZLIZSiA MY » 7
Bethigs 2 O T R EOG DU S 28 MeV LU T DR )L F —fif SR ORIE I Y #LA TV D,
Si BHEHERLFPART D E, RLZ X —DRF+ThHo THRIEIZ L » TEILTHES, Bt
ENDEA - IR OBEN R D720 RHEEO D OHNMEBOWENENT S LS ns, £ 2T,

o2 (TP IEIRITIC X DR BIEAN OB 2R A T D, B THIE SN x V¥ — L EBHE B Ok
KAEDOFRBE D HRLAF-3%5T D FERERN D b HWLNTEY K+ MeV L EO =R VX —ZFF OB A 4
ANZKE L= DI Z LD TV DAY, 3 MeV LA T DR RV F —RiF OB kD) L= F63EE Sh T
W, ZAUE, BRI RF—OIR T & & BRI FBI MR T T 5728, BHEICE T 5 & Bt
B DRKEE VD —DOBRIEICENT DIERFIEDRATH L ATRMELRH D, £ 2T, Fxld, EF
FROE LV P EHEINZEA L, BEERIEOFFOASHFICONTOERELILESED Z LSk
TCIENTT 5 Z LIk - T, ERFIEORI A B A 728 LWVMET R L F — kL FH I OfEL 2 B L T
Al

2. MEREFTMEIER - T— & ARMT

WTEHRNTIC £ DR AR BNC I, fdh DO —FRIEICEN 2 P F—E 2 (NTD) EEZHnwTilES T
NTD-Si #2358 L T\ 5 & S TW5b, 4 IE Micron Semiconductor -8 F &g 80 cm?, & X 500
pm O ALK E AL NTD-Si # g 2 A L, £ OMERERHii 2 5 L7z, 2 ORI IER E O Fi H LB
RIS 16 238, BEOFEAH LEBSBEIRIC 8 SEISh TR, 24 Fv o RLDESEFHAMT
ZLTI16 X 8=128 B BV DOFESE TR T O AFHIEZRETHZ LN TE 5,

PERBRFAT BRI 7 R 7 & 7 A EIER ik & B ALK CYRIC IZH W CTHEE L7z, INEHRNH DO
— L& HWTHER LTZBF - B - *He 2 NTD-Si S HHERICAST L. B M ATE HE ieas 2 #eh LT
SNt 55 D % Flash ADC £ 2 —/L%& FAWT 500 MHz OY > 7 U > 7R THG L7-, £ LT,
UG 7 — & & e R TFIE & E 2 O 7o FiEE2 O CTRENT L. & ORI T3R5I RE 2 Hhik L 7=, & OfESL,

2.5MeV F TORGT L *He #1EIF 100%DFEHE T, 1.5MeV £ TORG 1L *He 259 95%DHEE CTHAIT 5 =
LI LTz, TERFIETIIT ¥ o RNV DT NI A= Z 2 LT bnolax L, #
MFETIIETOT ¥ U Va4 L THITCX 57280, MATICME /257 ) % KIBICHIR T2 2 L AT
oo 7o, BIE IS 20 OO, FERB TR SR E 1 IAEa B A 2k TR B RE 2 R 2 & 2V
BT T,

T — 2 ENTIXBAE G Th D . ARFEE TIE. Bx OFEFT ORI OV THET 5,
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*Takahiro Kawabata', Kohsuke Sakanashi, Yuki Fujikawa?, Satoshi Adachi', Tatsuya Furuno', Seiya Tsuji!, Kanako Himi!,
Kento Inaba?, Shintaro Okamoto?, Motoki Murata', Masatoshi Itoh3, Yohei Matsuda®, Kouhei Yamamoto® and Siryu Onodera’
0saka Univ., Kyoto Univ., *Tohoku Univ.
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Application of advanced data science to nuclear data

(2) BT—2ESEDOFAE & U Total Monte Carlo iEIZ K A IREETE

(2) Utilization of nuclear data covariance and error propagation by Total Monte Carlo method
L EAE !
'O TR
1. B8

SFERRAT, SRR O BE L BT O BURHME B RE DRHMIC W T, 7 — 2 O AR SITER T 558
ZERHII TR 1R E FIEOEEMER LB XY V&V OBISN O EERIRETH D, T — X3l O3 R I
W, BT — 2 R BORHE & AR LT\ D, ARERTIE, BT — 2 E0BOFH O8RSk —
WACEEENEIZIN X, #i7-72 F1LTH % Total Monte Carlo {£E% W 2T — # O R FEN ST X D IF W) BEGE &~
DREFERIBICOVWTEET D,

2. —#&{EiEEhik & Total Monte Carlo i&

JEAER 53 B CIIT I FE O AR HE ) SIS KT 2 P B R O B A2 3T 5 72, #k HRERAE NS Z DRl
TR & W R oy B 2 W 7o — AV B BN A S ERHEE AR B2 & OB B O BE AT ICEH ST D,
ftn s, HERAENTC S EREAT I b 2 OB LI TN DD, FYETF O DG T 2= BT R
KA T2 72 DITIZE O OFENTIEL, T OfRRO T DT 72 M SRNT FIEEREE LT,

2-1. T6, SANDY —Total Monte Carlo (TMC) g

BiT- \THESE U7 Rl SRAT R T DAY |
\Z SANDY? % jiii il L 7= Total Monte Carlo £ 9T & i
D, HEOWNEK 1 ICRT, T6, SANDY ILitE |
a— RFETH Y, TMC IHEE D X {# > ENDF-6 7 i
FANEMET S22 )7 b Ol SN, i
2-2. B, REFHRRE~DEA -%IH

ARIFTIE, FOHF & N R A A TR mmion | >
¥ (LLFP)DIEZEH 35 & Ok F VRIS MARE O || X x ENDRGfle

¥ i
\Z TMC 2 M LB 2 i3 5 R F~ i
-~ N ] o e NJO\;ZDIG X ﬁmes :
7 Fﬂﬁ%’ J%JJ:?EI EO) 7 ) 77 7 A *ﬁ R a\— i) U— é Transport Calculation :
Transmutation Calculati;n, T M C E

R,c? i

1 x ENDF-6 file

MF32, MF33

with covariance information

FEHE B R R E ) L 72 Bl SV TEARFER D mutation Calclat

fo%kEE™ abeTsEEnEY, 0 L e | Re

3. ¥E 1 it FEOWN
FTATHEGE U T R SERAT TEIL, BEfFOB T — & 58T — % (MF32, MF33) 2 FIH T& 5 & dkiz, H

£ ENDF-6 B TIIHEN A EE LUy MF32~MF35 Off 2 15 2 5 T6 & TMC IEOMAEDEZNNT,

BT — 2 DAHENSIZ K DI &~ ORREGRE M TE 2 Z e N nhole, A1k, KFIEZIFYHLE

BT, JERLAEATCBE LK [ 2 PE 5 BURME U RE DT 72 E 2 B I 2 2 E B HIfF T X 5,
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Application of advanced data science to nuclear data

BT — 5 FEHRS & VBT AL E—HTHEH EAOBHLE OHEM

Application of machine learning to nuclear data evaluation research
and high-energy particle transport calculations
ETT KM
VR T IEAE
1. %8
WA, R & TeBIFSE 0 B ORI A2 IO T2 HAR M E B STV 5, BRE IS EET O~/ Th D
AU ZWBIZER L, ZOMMATET — 2 ZERT 2 FIELHRE Lz, AERTIZIZOFIEOMELH
L., RFEOET —Z5Hilid L OE = R0 X — KL Fik 5 R~ 0w H O FREMEIC OV Tl T 5.
2. A RiBFE
A ZERRIHR B BT 5 H S O FEEO—D>THY , A—xV M) vy 7 EHN - T A |
Vo2 RFETEREZIT D ZENTES, &bIC, H e "N(p.X)"Be, independent
U AMFRIIANA AHEFR AL LTV DT, 20l
I RIS & L CRIBLS L, THIO AR HNS &
HHZENTED LV ST ERT D,
3. BRI
30 BT —HEM
T AW EET —Z OERRIZEA L7l & LT,
B 1 12 "“N(p,x)'"'Be St imfs Z 7, R FIEILERT

RN

=

(=)
=3
L

=
o
KX

—— GPR mean
GPR +20
¢ Michel et al 1997

Production cross-sections (mb)

R BT — 5 & LB S D b T, WERA A / o
W ALF OB E LTHLNICHRTE, 0 0 l—f - e
THWAE SO WIHET — % 2 ERE DT R F— 1 TE . / Incident proton energy (MeV)
MTE D, SBIT, AMSNEAHN SHRE b LI B 1: " N(px)""Be SUGHTT#fs
BT fI D 7 > 5 DY 2 TVEFGIERT 2 ZEDF g mms euirs) Ao ABIERI= & 5T AMEALDE

727D, KL FEIDSAENT IC IS 1 2 Rl S Emfb~D
HHLHIFTE D,
32 BIRIILF—HFEEGTE

T AR % VX — R SRS L
Blé LT, B2 I E—AICk D E— AEBEOREE
BE AR DT Z 7~ 9, &7 BV Rk EHE <
X, RO A v a B3I 72 513 ERHERE RO
FERENELS 7 DN S D2, FHERERE T — ¥
& Bl LTH U AR BN Z 0@ 3 R e
75 2 EMAMRE L 72 0 | BHRFFR OMMEN B T 2,
4. 55

BB BT, Bk & R BOS T — & U0 WD BT — ZWF TR0 B K OVRL B s AT IC B\ TR 7
MThd, FZ, PHEEEZROES LN TEX LAY AW, BT —Z iz Tk e e
V=)L LR B AREEE LD TV D, TS O OFEMRA) 775 H 2 R L 72w,

X 2:1.5GeV-30 MW [ E— AT XA E—LA
78 D FE BN Sy A FRAT B

“Hiroki Iwamoto! 'JAEA

2021 FRKRFEFNER -3E_PLO3-



Atomic Energy Society of Japan 2021 Annual Meeting

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

[3F_PL] Nuclear Emergency Preparedness focusing on natural disaster
Interdisciplinary activities and human resource development

Chair: Yu Maruyama (JAEA)

Fri. Mar 19, 2021 1:00 PM - 2:30 PM Room F (Zoom room 6)

[3F_PLO1] Disaster information system for natural hazard risk
*Hiroyuki Yamada' (1. CRIEPI)

[3F_PLO2] Nuclear protection system against natural hazard consideration in
the external zone
*Katsumi Ebisawa’ (1. TCU)

[3F_PL0O3] Comments and discussions focusing on risk communication
*Shinetsu Sugawara' (1. Kansai Univ.)

[3F_PLO4] Panel Discussion
Akira Yamaguchi®, Hiroyuki Yamada®, Katsumi Ebisawa®, Shinetsu Sugawara4 (1. UTokyo,
2. CRIEPI, 3. TCU, 4. Kansai Univ.)
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BAKEDYRVICER LERFABK — ZRAEHEAMER —
Nuclear Emergency Preparedness focusing on natural disaster
- Interdisciplinary activities and human resource development -

(1) BAKEBIVRVIZHIET HIREBBEHRCATLIZDONT

(1) Disaster information system for natural hazard risk
I fE
PR EIE N B ST

1. FC®HIZ

A CIX, EH DB - 72BSMFIEIAR D AR ST~ [8IIC S & . HERKEE Y 27 I2xhGT 5 S F K
VAT LD EFIOWVTIRA D, HEEDO—RPIRITTE L DIRDVIZLLTOMET vy =27 S Th D,

< [HEARFE T AaRZEET (LU, TIHERF & 9) o« gL A - Bk 7 v o7 4 7HF9E1]

- HBG KB IEETHUERG S 7 v 7 ¢ THFSEE % — (EDM: Earthquake Disaster Mitigation Research

Center) (LA'F. TIHEDMJ &W\9) @ KESTHRELBBALER 7 2> =7 M2, fl

EL DR LTI RRIC T 2 2 AT LRSS Tl KERHICHERSARDLE R BIRR, /N EER N
REZx Ra—H—LMEL, HERSKEBRGORZ KT 5 Z &Ik b EANEINT,

2011 A2 3 A 11 BICHEA U 7o b 7 RS HLEE & Hai 1 X 5 U M@ 5 56— R BT O F R L AR
TAHKFN, AAREESBHO TR ADRFI LD BB ARBR L, 2 0HEIZHALEELTHD,

JRF N RBFICETHERIL. AT 4 TICL2MES, ERFRR EOREGHERSEE LY, AxDHIC
fibi7z, JRFIDU A7 LS BLETIE, EEICHER Sz 2 2R, R 5EE B & OEIRISHED)
(72 27 L LT, BEMIZA A=V TET0ND AL, BETHVHICRLN TS EEBbid,

BEOLLRFNEREHEVREDY ORWAL DL L, TRFDKE] = v 20 BENIBRE L
CHNWTH D EHELE IS, Rosling 13, 22 i CTHEHRMIZER SN TWAEEOHTLUTO L 92k
NTWABL TADOBIZHRLE [BRALWHED] IZHWEFESNTLE ), HRUTEBEOLRLIY AL L A
ZTLEI LWV AREN [ZiAmE] Tho, BfiiciNbind L, FEZRLIBHRHE|EILoTLES, L
UL, MEEIZY A7 0355 [faRl 722 & Lo, [BUWn] XV A7 B35 K5 [RA2] Z9Thsd, V
AUVE [fEREXHE] CREDL2D, BALSEFEEGRTHLZ EE2 Mo LT, VA EZIELLSFHET
% 2L NRUABE DRI S22 B, |

JRFJIBE R NN T D T2 DIcid, BARKEFER ORISR EDO Y 27 2 HilgiE @ (Fact W) &FEOMT
J. BAFELLTY R ERZDZETHMZRD, Mx T, &K L RRICAD) & L) & AR 2 H
SEHZERHETHA I,

A CIE, 1995 4 SLE L i E 2 22 IR0 S E - OB IFZEICHE B L, U A7 iexhisd 57
DOERY AT LAOREE, RNT, HEBGSZEE LT, IRFEFCEM S NZmELE ka4 7
WFFRIZOWTRRAT D, MMA T, IH EDM Z31F 2 —MBh K ~D B Kk OME & 5+ /) K F oA K EIZE
THRFHEBR AT A (BRIEHR S AT L) OFFREFEER BT 5,

2. KERFCEA FRER HUSE EER S 27 LT 2%
2-1. RARMS D#ES & M

BAEO SATEBCCH ST Tk, BEICHEZER E LTI A BN TV D THRER L L RF g OEE
PEIZER L, REEFETHECRST 2 THREIX COREE R ZEEE 28 U7 fUE L7-BE BRI

*Hiroyuki Yamada!

!Central Research Institute of Electric Power Industry
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PHAEZLH SN TEHIBEBEIGHR AT L0 H 5 X &2 ., RARMIS (Risk-Adaptive Regional Management
Information System/ U A 7 X IR MR A BRI H o A 7 L) [4] TH 5, RARMIS (&, iR & KR ARF O
ZERTE MO E B R OB LT BV AT ALY | HAEZR/IALOMREAZHEE T 5 2 LT L0 | Hllk
BH (HEEBOITEY—ER) HFRVATLOHIZY R 7 (FERAETL 2 KEE) ~OXHOHEEEZ LA T
T LT, PR L KEFORDRFOEREN ERER EHET L FEMI AT 2OBETH 5,

RARMIS FEHOEM 2K 112, SR EZX 1 I12RT,

# 1. RARMIS B D (3] - _

CEETE T DE TN — an | semms T Hm o

DBERE 77AR NEE ~—— FEE -

FERICFEALTWS L VOSER T EFLLD BREORE EISI:&%)
EPIRCAC EHEATE g%%ﬁ N L%w F—REE

ey " ; ” P BEEET—%

KEREMLE =5 | —
T p— gy QU et Y
By 27 LETO SiaGha i R | o ==

BHOWET -4 ~—2% | VEZBT—SEH | e

i

mEesscs aphoss” | M0t | (o) (8 ) [ FE]Nmm
(B4 7% £ 2L T 54088 | v ABEIESZR e = 7—% )
BHEERER F— 2 S — A
BaAFCERCESCL | v WEMEOwHI _ EER BMEE | .............. BECHLT
ww FEEIEE HESHE

X 1. RARMIS D& X[3]

F 7. RARMIS O % BAR LT 2 B Hfr & L C, RpZ2 [ B g ) o 2 7 L (DiMSIS: Disaster Management
Spatial Information System) [5]A3BA % X417z, DIiMSIS Tid, BEAFFOZRORIERILA 2 FEBT 572012, A
BT DOBFZE T — 2t (W —F = a v VAT LAOENT 7 7 7 MEEL SR TWD T —Z kDR
W& RDEN) TRV, FTUFNAHKE IS DEER E DR OZEM T — & & U CBETE T — & 2
L. BHEOZEILIZKHE L TAT V2V NZEIZT =252 VT NE A LAEHT HEMAAEZEBL T D, £,
1By AT A CT— %725 — ¥ OREMEE 2 5038 32 Relational Database & 135272 2 (A4 1E 2 B9 I ALER
TEHET—HR—AEEICLY, SHEEIN T X EMLBILS L THESZRT A LA EBLTND,

Z ORI XD | VIR ERAMK FOFRT —%, FRET—F, 94774 7 —FHEEZNE|C
JECTHASRL, FEEED D KFRFOFG OIS BT — & 2 (L BT & R R 4 A I OE BT 5 2 &
MTED, ZHUTKY, ERT—ZIE, KB OZEHROL M, BEGET — 21X, 0 KAEERIT
RN EREMNI, T4 774 721, KEBREERETHHAT 22N TE, REIZST T, #K
AT, WRES R OVE IRREOFREMASZET 5 2 L T, SRR EFRLIEEZIT) LN TE D,

2-2. RARMS (2 H-3 < BhSAI5E

RARMIS OHE&IT, FALKZFEME < ORFZERIC L DB SAEROBI BT 2RO L 7e o7, F7o, H
DORFFEREBIIC 31T 2 EEA 2 T & LT, SCHRH P ORFEFE TR RERBRBI (AN 7y = s
M IIZBWTIHEDMJIIEZ R T kU —(Z81F 5 2004 £l 78 o B 1A IR1E (R 265 B0 I C il S -,

3. THBRE - Bk 7 v T 4 THA

1995 4 1 A 17 BITHA L7-Brh - R RER K A I (RBMFHINFIL, AR HUEFR AT 4 HEdE 5
D78, 1996 FENS THUERE 7 v o7 ¢ THIE] ZBts LT, IRENHE, Mg 4a - BIEIE L LT,
MEFFRIHIE U 2 7 R KON TZ A LHIER S 570, U 702 A SRR SRAFJECIE, HER
WEBURE Y AT AR ST,
3-1. HEFERBEIEBEVRT LAOERKR - #iE

B 22, HEBHERBESMEES AT LA LT, THEHFC AT A EW)) O ETRT, AT AT AL,
HIGENRME L T B HEEHR - KEFRUBELERBNO ZET 5, WHV AT A0y Ra—%— %, #
BB K O BEB R NFO BIBRLH/NEEFE A E L, BEES CREMSICLBERERETH 5L b
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FFIL, MR - BEEANFERICKHT DR TF Y A7 - ERIFRDbo TEEEMFEO AL LT, Lk
FLOIEENIR TiPEEZ Z AW TEV A FL—Ya U TOHR - HIGHRIE & Oxf552@ LT, RO K H &
ZEEOICE ST, YPNE, VAZ a3 a=r—a COERUFBRLRNT LD, RO L OEHNR
<, EBoNEFRITHET N EDEFBRPBRIEICH -T2, LaL,
YRV ala=lr—aryOERIMEEEE CHLE0AR
DHE MFEEY AT ML HFOFIZHEAZMIT 5 %O FIKR
DNV—IVEFHEDEZ EHEF LI ET, R HY A7 E#RE
BT 5 HMEPEMACTHTRCEERMZED S 2 &L O B
BCHEE L, MBI T 2 2 &2 SHEBE) IS8R5 Lok
BIcEoT, 77UV ACLIDO XY RERIEDL 1 oOlimEBEz BE2NRRAVT L RAB v a ORI
DA, EZICEDETIE, TERFEROEMITIBAREER D,

5. RFAIVRIOBEICE IS AMER [5]

FHF - PEOAMBERIZCENTX, BRBIIRT LI I—REEEI & 77 MMEEMSS 278#% L7
BT B - GERICHRICEERE LSO AMBERNEE LB R D, ZO—XUBEEINIT. MERimY
A7 5l (PRA: Probabilistic Risk Assessment) $iffZ Db D TH Y | THIRFIEE & A - AR T O
TRF A )& w/ATRF ) AR LR ZAGED,

C ROBEHEN  MUER O &) BARBIG, MR L O ELEE O EY), R - R - VAT AL
WO NI, BORHMEWE &0 0 IBEREFFO-EY ., #IE< &) N
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< 7T MEJE H, RRGEE. BEAL. EEk. EER, BISC - REEE. BEIP. & LoV E U L5y Y
A7l VA7 Al a=r—vay
BSETE, B 3 ISR B0 G FEA T L WAROR $TED S 2 L L > T, WM
OEHLHDIEND DB, THEAMERDOLEEETHD bOD, BEFHEETEIRNEEZ D,
WEE T Y GRS TR, KBTI 55 S “REA" L TR Lo TR D I
D03 FUEE 130 b HERIK D 1 > TH S, i L2 EMRIT, OB 20T o T o,
I EZROHEMRFEROFEG & LTE, MNETOHEMFITRD 2 0BT 10%RRELL T TH A 9,
A & L CERT 208,20 7%2< &b H D OB OB B 2l LS5 AME L THERT 5, X T,
B D A T Lo b I O A O [ T Tt
i h RN —F =L 22D A\MOBERBARAIKT
b5, RBENOHDOME DM, RN —H
—HRDRMER>TEY, ZDEZ—IDEO
HLWATL CHELED D VLERH D, RN — X —
BRICBW TIIEBREREZ A L, Mika mEic Lz,
IR R TRk 2 B 2. R b BRARE 2
LT, RFAlf - 0T - ATEI L, RERISH L THEMEZ &S
Sl I 2 B &\ ASCHERBIEAY I 0 %0 o 2. 57
AL HME-HREOY A/ ala=s—vay _ s v 1.0

(a3 LN 9. UAZH 10. YAYAZa—H— 3
[==v5 L//;\a ;\ /,; - 7j§ R O ‘
ERMLGLEEEWERT D HEEZD B3 TN A7 EERICE S AMEBEROEAE A

6. TLH

KR TITEH OGS E . £3° TIPEEZ OHEER NN ZIEH L= EBEFIC SV TR LT,
WRNT, BUTORF AR EAAR D 2 S5 HEEE R OFEEHR AR L 72 £, BeFHEZzZ T2, AT, i+
NVARIala=lr—vaOERBREFPBELTCOEFEEOEZ 2ot 2, RNV A7BMRICESSAME
Bl oW THE &L,

BEXH

[1] BEREE =« HUEE - JIRIC T RIS DEE L 5% D & Y J7. ENERGY for the FUTURE, 2019 NO.4,
2019 4£10 7 1 H,

[2] R = HUE - FIRICKI T 2R IR ER Y A a2 = —32 3 OB A, ENERGY for
the FUTURE, 2012 NO.4,2012 49 A 30 H,

[3] RS =« HUE - FEIE ST 2 ek 0 U 2 7 FEfl & #uskps K 0 F2kE, 5 8 AR k= L ¥ — R
PO L-BERMBICMA D Y A7 7l - MRS, FRE TR « BARmH R R Be L [R5 ) 55
2013 411 A 25 H,

[4] BERME =« MR - EEESEAFERICKT DK AT ATiPEEZE iV A7 DA a = —
3 C(OBEZE, B AR /1720134 KD K4S, 2013.

[5] MR = BB R EHEFRE TNV A7 5 BHARKELBEAESLOY A7 AAKFF
HEEEM BT AT LWFFEEREE 2. NSA/COMMENTARIES:NO.21, Fh% 26 456 H 17 H,

[6] #EIRME = 55 | AR ERRIE - HINER Y VR Y T DG JHF 7 eye, # 57 &% 2 5K 23 42 H,

[7] BHGLT : #I5E - HE PO HBEKICE T 5 BIGEREEIE#] > A7 A~TiPEEZ OBA% & i i~
ENERGY for the FUTURE, 2013 NO.1,2013 4£ 1 A 10 H,

[8] IIHESE : BARKEDOY XZIEH LR HBK (1) BRKEY 27107 2 KEHFHRY AT L,
A AR 71545 2021 2RO K, 2021 423 H 19 H,

[9] #H - & - R - PR R R EOHEE LD (D METFERHND DR NEE~DRS, H
AJF A 15455 VOL.54,No.9,pp.593-601,2012.
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JROEBEEYa Y

BAKEDYRVICER LERFABK — ZRAEHEAMER —
Nuclear Emergency Preparedness focusing on natural disaster
- Interdisciplinary activities and human resource development -

(3) VDRYAzaz=/—2aVItEBLEIAY FRUEHR

(3) Comments and discussions focusing on risk communication
R E !
HETEpNE

1. IFEHLEARED IR

HRRUEB IR EH— R s T (IF Filg) 13, FMAZROMMo ] ICRSRL2FRTHD, Lo
RIG08 5, IAEA FHEREREEIT, TH RO /IR EINTILETH 5 & OIARNFEE (basic assumptions)
DI=HIZ, Mk E ZDNBENLED L ~)VIEEM ZH-IE L 7Z2VWMEm D 8 > 72, i J1 58 BT O H ks Gt oA
SR B9 2 R BAFRE T Cl b S N2 EAEE L, B8 EOUGENREICEA IRV EZ 726 L
7o) CHERILTWA[1], F£7-. HEO Downer 1%, BHAHEROHRFONIENG | FIHAENIZILR D IZHY
ThHEEZLNTWEEBREN, ERICEEPEE %I -oTHD L, o TREHT -7 &t
I 220 E 0 IR A U<, IRk F 8 (epistemic accident) & W5 BE&EZHEME L72[2], #ITZ D
&% IF U B A LoD s SRR EIER 2 71 71 O B B P G0 8 & 72 B AV IR e L
TS R Tid i<  BEHEARBAN O AT AR D AN O FERORIC, Hfli s AT AOREZFMT 5 )5
Eamt L BIRIC, FORENRIFEK R & 5 & HEHIZER U TV 53]

INHORFITWTNG, R NERERART 2 HHNHRCENICE S Y R « v XU A FOERE
. HFE MR OHL > TYE ORI L EZ TIIVW DR & L THMEARRIN Y 2T L 0Fl %
BEZDHIBELTE, 25 L7e Rk Oz BT EOEEEAZEHL VDI ES A LI,

2. 388 ZM5> 2L nREES

LinL, Fkx BEBL->TYEo I8 2WET 2 &1, £ 9 Cidev, B35 53 O Hanson 13,
MR O GRAMTE (value-ladenness) | & W HMESEME X 72[4], X CHMIIL L CTE 2L, Bx 1’ EL R
BHEE, FEADPS TEOFRIMAA L VD) TARIRET) ZBL s IELE2ET5H, EW0WHIEXHT
BHD, B AN RN, RIUEYERTHNTYH, Fo<< B2t LTRA., IR ND,

B ZIE, 16 A2 5 17 HAWIBUCTER LI2AMBIE 7 7 77U £ 0 20%, AMEZ D] L Cii g OFERI 728142
ATV, FERPIS DB FZ > THRRS H Z L 2 R Uiz, ZHUEBETIE. HERORRERD D O~
EMEDRE > TS BRICHIRZ STl H b LR Tnd, LL7 77 ) X7 A%, MERITIEER L
TELTOELLELNTMKITH RSB THESIND LV, HEROLELLNTE AL ) ADME(E
LTV Tes, FIRIT MRS DI NS M 2> THiAL D L IEB 2T, ZOREZMKS —2ICBE T LT
WORFTE LTEREZ L, OBIZ, 777 VX ADBRFIIHTmd N N—T AN, ZOFIRFOERLZH
EL, WV AR AT 2 iEIERR A AT 2ok b, 777U REn—T = (1T, IR L
WO CRBZBZ L TWRRDL, TOBE®RE R BB CMINLIZZ Enbnd, Bl BHEEE%0
SETIEALFERHETORE (TrXX b)) O s ZOMDOFFNIALZEITN & EH 720,

ZOLEEFEFNGIEL, —RT2E [8BE) LWOEOBRIZHLHLNREISICEDLNITATH->TH, £
TITIHBBRE WA ORBNAAANEEL 9D L, T LTEORMPSRAILE T IXAMICE#RS D 2t
SEELTEBY, ThOXICINERVBZ D ZEN—HBTIIVDRNZ ERARBENS, BEd Eok
TR LW REN, HL D OFRLAE T DX TH ko 2Rt L boic G 2o TE 2
ZEh, 29 LIREHHADRIWE L L EV B ORNESEZZEL TWDHEF2DHIEH I,
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3. THIRE] OBBICAITT

FHHIIZ K DGE . RBBOBRERNTL D, EFAFLED, ZLDONTFHORFLRL, KER
RESHZIELZ > THIH T, BHOORMROEL R I X]L?‘éﬁé ZHEOILD, ZHUTKH LT, Fx BHOF
Omdﬁk®i9ﬁ ELTWHOM, TORFILEZICHD00%E, EBRFHRSKENRE HHICHR

WWFEOZLIZBmEE ST 2 22N, TR ODZIK IR EBERTHD LEHIERD, T8
@io‘ﬂk$&®%%% LTHES] &0 ZENBAIITHF SRV T, 20 & 5 R0y
ELNEVDITHETHAS >, AL - HSBFETIE, B OMNMKILT 538N ADOMED LI ICAERNTH S
Z &, “reflexivity” (TFRJRE] 0 THOS KM /L LiREND) EFEATND

ZNTIE, KESLFR LB 50N, Fx X DXL T IHmtEl 2% Ef‘j_é EINTEDLIEAD
m? AKevvarolE#E - ﬁ%ﬁi&% I, R NORERY A7 %8 < DA A RAIZ e 572
DDORE I EATND EBPitd, RAMIS (Risk-Adaptive Regional Management Information System) % &
HHTH & el ole THUE LB 328 [51°°. FRXIIPIH#kIZ 3517 % TiPEEZ (Protection of NPPs against
Tsunamis and Post Earthquake considerations in the External Zone) %3 U7z BRI B ISR & @ X Hf)
A a=r—va s, AL TEER LA REFHUOEMZOBRMICES S0 2T, HE0%
%m%ﬁkﬁu27mﬁ®%%mkoﬁmot%m&%z%hé % TiPEEZ 1%, HARDFF /) FEEITIE
WRLZETHD LD THEARIATR] 2538 L TV 7z RIC CHENEFAORFELEOL Y DLW
DT iRk A R L CWE T, FERICRIRIITH B,

EZIX, VAV ala=lr—rarkid, BRAO2AFD ThhhXods) R FEELA] st s 2L

TEEELT %@%E%EWL*I%L U, HINHMEA & OB L MR OPSHAC B EREZBY 9
E)E%W’:k%K“CD\ (6], fsyiF - 47BC - HURAER 22 & B ZR & I3RAMRHRZ LT LA LT
N T L oa 1%/7“—“/5 . HHFBAHOFFEDIED LIRS L2 9 5,

~ﬁ RS TR BTV D IF FHLARTO TIPEEZ (2% 2 ik LW RIS G107 £ 5 1C[7]. HEE#k

PeBONWTN DR A ZRIWE L, BF 285 2 &iE, BEFREN»D LIXLITREREHZHEL, ko
%Eﬁliﬂt% HENC, BEOFE 2 BH OV X7 B#EORAZRBFHZ L, BEFORE - IR ~DT v LY
ERLEETDICIE, EOXIRaia=lr—2alRNROGNDHEIEAIN?

Mz T, KEyva rOBRBICEOE LTS e biX, 20X 57 THEE) ~DRZELZF>T-AMEE
BT 210, MIBREETEA S 00? ENEFARRICT DL 57, [V RT ] OFMH « FZEMOAFER Z A Vi
WNZBH D REMN? TR &5 ff%l‘ﬁ%ﬁ’ﬂ < REWT 7R B 2 A 5 U A7 R, T OB TED X
IR ERIZ LD HIEA DN

b, WEEDHETIESH L, EERVOa AL MBI OGMAET LI, XA OO IEHELT 5 & &
HiZ, EFHY OREMHA DI S SO D X9 BRI EE-> T D

BE R

[1] IAEA, The Fukushima Daiichi Accident: Report by the Director General, August 2015.

[2]J. Downer, Anatomy of a Disaster: Why Some Accidents Are Unavoidable, LSE Discussion Paper No.61, March 2010.
[3] J. Downer, Resilience in Retrospect: Interpreting Fukushima’s disappearing consequences, In: A. Herwig & M.
Simoncini (Eds.), Law and the Management of Disasters: The Challenge of Resilience, Routledge, pp.42-101, 2016.

[4] N. R. Hanson, Patterns of Discovery, University of Cambridge Press,1958.

[5] WHfEsE, BARKEFEDO Y Z7I35 B LT AR %KA0): BRKEY 27 1xhsd 2 KEHHRS AT A, H
RIFTF1543 2021 FARDES, 2021453 A 19 H.

(6] BRI, [TV vr 77w F2 2] & [) 223 OMRER, ARFTFHHE 2018 EHKOK
2, 20184E9 FI 5 H.

[7] BRI =, BARKFED Y 27155 B LICRF AR5 Q): BRKEFEICKT 2T AN 2T A, AARET
DR 2021 FEROFEZ, 2021423 1 19 H.

* Shin-etsu Sugawara!, ! Kansai Univ.
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(Fri. Mar 19, 2021 1:00 PM - 2:30 PM Room F)
[3F _PLO4] Panel Discussion

Akira Yamaguchi', Hiroyuki Yamada?, Katsumi Ebisawa®, Shinetsu Sugawara® (1. UTokyo, 2. CRIEPI, 3.
TCU, 4. Kansai Univ.)

RFNICEEET DR EBEARAKERE(CHVTHEROEEUZHISTI IENEELHETH DI EElC. KEH
ARFCEIMMRE B L IZ 220 Y3 VERIS IS CENEETH D, AtETY I3V TE. [BIRANE
Uz MEBHRBR/EEI AT L]« FXU. [HINESHBEE Uz ME - BRICNHITBRERFABFLI T L
(TIPEEZ) | OBIB L EREHZHEI D, D%, UXO D=1 T7r—2avVOEMAKRMABEDRF DB X
T LD CH T DIEREZET D, T5(C. BARKEI XIOADNIGICER UZZERIEE. AMEREICET S
FECESEBOBRBHICOVWTARILT 1+ XAV IVICIDBERERD D,

©Atomic Energy Society of Japan



Atomic Energy Society of Japan 2021 Annual Meeting

Planning Lecture | Technical division and Network | Water Chemistry Division
[3G_PL] Contribution of water chemistry to the decommissioning of

the Fukushima Daiichi Nuclear Power Station
Chair: Junichi Takagi (TOSHIBA ESS)
Fri. Mar 19, 2021 1:00 PM - 2:30 PM Room G (Zoom room 7)

[3G_PLO1] Current status of contaminated water treatment
*Tadashi Yamane' (1. TEPCO HD)
[3G_PL0O2] Evaluation of corrosion environments under irradiation by water
radiolysis calculations
*Tomonori Sato’ (1. JAEA)
[3G_PL03] Evaluation of corrosion behavior under irradiation
*Hiroshi Abe’ (1. Tohoku Univ.)
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KiezHEtwyay

BEE R FNOREMBEF~DKILEL D DEHEA

Efforts from water chemistry to decommission the Fukushima Daiichi Nuclear Power Station

(1) FBRKDEOZEF DK

(1) Current status of contaminated water treatment
IR T !
RO IR —NT 4 o 7 AR St

1. FL®HIZ

SR AREAT TR, I SRR FN TV D HF KRR L= R 0D AD WK &0, T
PR FICIRIIA L, BERNFEICHE > TV LM EZ ETKEIRE D Z LIZ X 0 IGGAKRRIEEML T
%o HYRRIRIZ, 1H%IRA THD BR< | . (GRIRICKE IS 720 | 153Kk E TRL S 720 O 320
EARGEOT, TR - EREARAREZED TN D,

2. BRI RORFTDKR
2-1. BRRZE TMYRKRLC]

2011 A 6 HIZiE, 1~4 S TR - ¥ — B U /R - EEMUHER, Vet AE/8E, "iREANEE
K12 T m? OIEGOKRZ IR LT 7edd, BFRBICTHERKO KN ZHIET 2R 72 EL, SHIZ1~4
TS — B R - BEEDLEER, 4 SRR TFREEREREOY Yy MORmEBEHHOR S T R E
L7722 & T, 2020 4F 12 H £ TIXIBYUKOIFREEITN 11 Fmd F TR L2, £/, 4 SHEFRER, 1~
4 SRS — B R - BEEAEERIL, (GYOKDRE L CORVIREE URmE#R HIIREE) ZHEFRF L T\ D,

SIE, TNAVT 7 EREEORREFH L 2N 6, RFRBICHE L TV AIEYKE 2022 FH~2024 FE
F TIT 2020 FFRDYREE (K 3000m?) F T L T <,

F 7o HYIKIZTE 00 BEME 1L, ZEFERERBEIC XL DREZED TIB D | 2020 4F 12 H £ TITK
122 75 m? ZALEK E LCH U7 TR LTV D, 7272 LAERKIZIZ R Y F U A 2R ERICBW T, TEE
BHE SR B OSSO F T 2 BAIOBEIC RS R EREFELZ EO 557 TRINDJED
B IXIEAN DK DOREREZBZ TWDHO0RH Y, T HIXHE, SEMEREFMEIC XV L4 I
LTn<,

222, FBRERITKE AT

HFK s KEOBRBA~OTAIZL D 2015 FFEEITIHK 490m’/ H OJE G /KEEINE CTH > 7253, H R Ao
NRANZE DT KOBI LT, 1~4 SR TIFERR - ¥ —E @R - EEDLUHERERE DY O T R e
v MO « HFKOBA LT, BEAGEKEE (REFR) O, R L-@EERROMIE, o7 = —
U (EEE) FIZX D 2020 FITIEAY 140mY H F TR L 7=,

A%, 2025 4 F TIZIH YRR A 84 100m’/ H BL FIZl LT,

2-3. BRKE [RL SN

EERPNIZHTE LTV D IERKIZOW T, FIOH I KOKA L D BEOKM AL RS, BRERIMIIRH L
BRWEHYEHET D E LI, RBICHESRT DIAEICOWTE, Kk - AL FER L TE7,

Flo, MR ERMFIC L VL LTOKOITEIL, WS 7 TERLTEBY ., 27 hbDORAWN
UAZIHMEH STV D, £, 2020 FFE TS 137 T md DX > 7 FEw iR LT,

*Tadashi Yamane'

'Tokyo Electric Power Company Holdings, Inc.
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Efforts from water chemistry to decommission the Fukushima Daiichi Nuclear Power Station

(2) STHVRABRICESBHBIRET COERBIRETM

(2) Evaluation of corrosion environments under irradiation by water radiolysis calculations

ek RTE !

VA AR A JIF 5T e i
1. H¥ELEN
&S — R /)3 E %(uﬁleﬁﬁ)®$& BWT, REREREE T CRAET D KOS R(T Y
Z U )L, BREREICBIT 2B, KOSGMIZI W RETIKBIZLZZE2EORENS, BEHRIN

Twéﬁ%@lof%éommmﬁﬁ@\@mﬁﬁ%%Tmﬁﬁﬁemiw\%@@K%%ﬁ@ﬁ#é%ﬁ
LMo TWDETD, ZNEBE LT U4V VAN E LD, £2C, ZHET, BFBRERETTO
RFEFDIERIZET 2T —F R—ADEEEED TE TR D), ZOHF T, RTINSO AR 2 8E
LT, VAV VAT —ERXR—2ADEfHEZED TE T, ZOT—F_X—RILHMABEZX—RIZE L DL
TEY, 2&kKhEy & LT, KOSFIZET 2 39 UG, CHZBIT 5 48 G, BricB4 25 61 Kk
X, SOZICEAT 5 15 G, HCOy, COsZIZRE9 5 28 FUGE, Fe (2B 5 24 SISO F 179 & #8
fFLTCVb, £Z T, Kﬁiﬁﬁ\:®?—&&~x%%w1 R BRBEMEAT 2 S U 7o RS, AR RIS
%@ﬁéfﬁm%@f%é WP LK B (H2OZ BT D EHTHE R AR T D, £72, BIEMRERHFITHB W
i, KFM)EEPNEERFTMS RO 1 2EEZLNDT20, bW T H OMFTHER LB T 5,

2. SOFVYIRHEERA EHEEHE
FOF ) U AHBEOEBXEZ LI TIZRT,

dc.
7; =gD- Z kgcicj + Z k,c.c

I TolMbFH i ORE, gl HMbFFE i 0T T A~ U —IUR(g ). ky 1 Z0FHFE i &AL j [0 S
EH. D ITHAIRF S 720 OKOZRAFXF—WINETH D, FLE T, KOS XD EBEAERET,
TIA ) —EFEHUIMNIE R L7 D, BT 2 RIS K AEEREOE R, 5 =TT 2 IRRIC &
ERRETH D, 7V VARHIZEB T, KOWIHREILX 10Gy/h & 10kGy/h & L, BEFEEEDO)REIX
8ppm 35 KXV 0.1ppm D 2 Sff & L7z, 100mL DOXFH & Sem? OEEFLHIFE THE L TV 2 30mL DKM HE ST
WD 2 R TR 21T o 72,

3. BITHRR

3-1. BHEBRRRERFE

H,0; 3 L O H, O] DO IREEARAFEIEDOMENTRE R 2 X 11277, ST 1000 FefH, IR 25CE L
720 HaO2, Ha & HIZ DO RIENE K 722 ERENEMT DR L o7, & <I2 H0, OIRFEIL DO O HIfE
W U CIREE AN L=, —J77C 10kGy/h TP H,0, RJEFRHTHEFIT 10Gy/h D 1.7 5L 7o o7=, 2L
Hy0; DA T, BRESREAAMEIL, DO RERMEMEICIEANEEIT/N S WD E B3 HERI Shv, BURREREE T
TOBREEL LT, WHEBRFZREOHEIZE Y HO0, RELHIEARETH S 2 L BHEN S D, H BRI
P RICE N TS, DORENHEIMT D00, HREITHM Lz, ZhXh, BEMREFEHL TNV N,
PR=DIC L DBERF I ARERA SR E L THHEREL TWA Z LRl Sz, — 5T, MERIKFEMICE L
TIE, BEE M ERKTEIEE R LT,
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2021 FHFEDEFER
2N
8 = = 0.08 F = =
[FBE25°C. FRATHS A 1000BFR)| [BE25°C. FEATHs 7 10008
& #B30cc+&F8100cc #%&+B30cc+&#H100cc
6 || e 10Gy/h, swszsm: 10000Gy/h 0.06 | = 10Gy/h, ssssss: 10000Gy/h
st
g £ u“-"“‘
e g R\
- 0.04 - Ry
% ﬁ o““‘
= R
‘Q
0.02 7’
5
0.00 H———— |

0 2 4 6 8
WHDO ppm WHDO ppm

1 Hy0,3 X O H IR O W DO i FER A EMEATAS B (R 25°C, FRETIERE] 1000 FRERE)

3-2. Rl A A4 B EMRTFE

T—FRXR=RZBWTEY E L DR A A HAFTTOT VAV R L T, RSO T KIZ
EENDEAHA A (CL), BALYA A2 (Br), REEKFEA A (HCONNIBE L CHENT 21T o 72, #IHABE SRR
JEIT Sppm B L O 0.1ppm & L, FREFEERD X 1000 FBEE & L CRENT 21T > 72

CIEEE % 10°mol/L 2>5 10" mol/L & TEfL S ¥ 7z & & ONTRE R A X 2 12" T, CIEEEA 10-1mol/L LA F
DEMIZB N T, FERBERAETIR SR, 2 X0, CHEEZ 10 mol/L UL F & T S iU, 7
VAV VRIZEBNT CIOFIETEHE X5 Z LM SN D, EREFBBERELIRMSE 5 Z & T H0;
BIXOHBEMURT S Z & NHER S, CIHEEED 10 mol/L LA F CIZMEEFRIZ LV Hy IZXAHIRFE T 5%A
i 70D Z LRI S T,

100 = F - .
[BE25°C. FATHm 10005 10 [BE25°C. FEA1F5H1100085H]
10/~ L
10 —
F-dF === =-=4F -1 R S
O=--0--0--0--C - T
£ p | . [ B RO R
. 1+ E 107
Q Q
— aQ
o )
= op = w0t O @@
o g igiig®
001 #HADO 8ppm 4| |%)#ADO 8ppm
- -0 10Gy/h. <1 10000Gy/h 10 0-10Gy/h, -C-10000Gy/h
#HIDO  0.1ppm #HIDO  0.1ppm
“e-10Gy/h. -m10000Gy/h -e-10Gy/h. -m-10000Gy/h
0.001 (= | | | L | | 10° 1 | | 1 | I
10° 10" 10° 10?7 10" 10 10° 10° 10 10° 107 107" 10°
[cIT M [cIT ™M

X2 Hy0, 3 LU HL RFE D ClR EEARAFIEAEAT RS B (QREE 25°C, FREIRFRE 1000 FEfH)

BriRE % 10"%mol/L 725 10°mol/L £ CEAL &8, RERFMEZ T L7 R 21X 3 127”7, 10kgy/h @
BERTIE, BrifENREL R D220, H0: BEL O H AL, 10*mol/L L ETiE, #1# DO I
WD BT RIRE D HyOpy Ho WER SN DFER L 72572, —J7. 10Gy/h TiX, BAFE 72 BrifE R FrEiLmess

N7
INRWFERE RS T,
100 F 10° oy
[{RE25°C . FRATRSRN 100085 [REE25°C. FR5YEERE10008%R]
107
10*2 B
£ £
Q % S
= - 10°F
ON 2 - - —
= z
10
001 #)H#IDO 8ppm #EIDO 8ppm
: <> 10Gy/h, <1 10000Gy/h 10 < 10Gy/h, <1 10000Gy/h
#H#DO 0.1ppm #HEDO 0.1ppm
~e-10Gy/h, - 10000Gy/h “e-10Gy/h, = 10000Gy/h
0001(=] | | | | | 1 | 0L T 1 1
10'° 10° 10° 10" 10'° 10° 10° 10"
[Br1 M [Br1 M

X3 Hy0,8 KO Hy I D Brif BEAREMEMAT S B (R 25°C. MRETHFRT 1000 FEE)
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T UF Y AR T D HCOy A A v DFBEEFRNTIZ X 0 §Fl L7 fE R4 X 4 12783, 10°mol/L LLF DO
TiE, HO: OAERIIMBEIC L VIR SN AR L o7z, 72, HCOEE DS 10°mol/L UL T TlE, H.0, i
FEIXIFIE B d 2 ENEE STz, 5T Hy OAERICE LTk, HCOy B L & L1288 L, 10°mol/L
TlE, DO RE, MEREAMEN NS RDfERE o7,

100~ [EFE2sC. mATFE 10008 ] ! [BE25°C. FRAIRTEI1000K ]
10 -
U_——U-'-D“"‘D 01
g 1+ c
& g
] —_ 0.01 [~
E 01 S
0.01 FEADO 8ppm 0.001 = #)HADO 8ppm
-5 10Gy/h. <1 10000Gy/h -0 10Gy/h, -1 10000Gy/h
#IHADO 0.1ppm #IHADO 0.1ppm
-o-10Gy/h. -m10000Gy/h -e-10Gy/h. -m10000Gy/h
0001 |- | | 0 | 0.0001 = | I | |
10° 10° 10" 10° 107° 107 10" 107
[HCO, 1 M [HCO, 1 M

X 4 Hy0,3 X O Ho IR D HCOy™ JREEARAFHEMENTRE K QR 25°C, FRETIFR 1000 FERE)
4. #&
FREBRIE T TOBEBRT —ZX—A LD, T4V ART—H_X—=2% O CTHREERE T COEEREM
Wr# 2l L=, DO D HO, ERD LXK FD 1 > TH Y, ZRZHIET 5 2 & THREBEREE T T H0,
BELHBRETH D, £o, MDA L DT DF )V A~DOEELE AT L 72 &%, Clid 10 mol/L,
BriZ 10*mol/L, HCOs 1% 10°mol/L LA F & TR S &, 7> > DO REZ KT 25 Z & THEREN M TE 5
ZEBHEE SN, Fo, B EAICBWTYH, H0, & FRERIZ DO RE DK X ORI A 4> ORENH
HThDHZ EnNHEI ST,
Pbkv, AR LZT V4 ) VAT —Z _— 2L, RETEREREE T CO BRI O/ 59, kHE
LR E~D EMA IR S D,

AT, SCERAE O TRk 31 4R FE[E GRS I UATT 72 B T HEME 38 5n 2 64 L 7 Sl B2 B -
MM BRRHEESSE BURERE T CTORRET —F N—ZADOHE | ICTTHLNTEEDO —ETH D,

BEXH
1) Ivefh, 2 66 IR EE & BREER RS TR A307 (2019)
2) Ve, [HURBRERE T COBRT — & ~X— 2] JAEA-Review (2021) (in printing)

*Tomonori Sato'

1Japan Atomic Energy Agency
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KiezHEtwyay

BEE R FNOREMBEF~DKILEL D DEHEA
Contribution of water chemistry to the decommissioning of the Fukushima Daiichi Nuclear Power
Station

(3) MEHRTICH 1 2 EE LT

(3) Evaluation of corrosion behavior under irradiation
FRATER R !
PHAE R

1. [XLHIZ

BIEE R 1 EBATOBEIF D 7= 8 O F ATk 7" 2020 (NDF) (2 ZAuE, BENEE KB L OBRET
TUVDV AT L-YUE, BRE LTESRESN TS, Thbh, BRET 7 U HRO B HEWE O TiA
DTV A7 EH EOREEFREO—DOTHY , REERZNOLEH PCV ONT X UIREE MR 5 Z L3R
HILTWS, PCV NFBIZEREMKUCLE S B FIBERE DR FOE A 4o REICLY | ERERE I FE
BEHRTRELEESINTVDHOD, FESND YRR MBI 28R T — X 13 TRE L T\,
ZOX DRI T T, B2 NDF HF7E X X 7 7 4 — AR REICB W T, THRZRREE T O AT R O fif
Bl 28 6 DOEEMIEFFEEED | DITBESNDIRE, ZOEREHILBHREIN--oH D, YiLifEIC
B9 2O ZEBR R D S TE T D,

SHAE SN D PCV WEBREEDZAL L BRI RETREOBLEN B, 77 VIRY H LIRFIZ 3B THUERE
WEPINBIZH S5 2 & 2P HIT, PCV NIZAEICERT L 2 EBRETanTnsd, 3T2b bt
6 DRKIANAE D EFBREEDO ALY | BEMSIEISND ZENREXONDH, ZOMIZIE, HF
B A B ST AT IRIA, & LCHAYEET b Y U A2 BHKIZENT 2 Z LB shTnd, Lo
LR o, HARTET b U AIREMONMHEAEHZ AT D L HICHHKOBEBLILERO EFICTHHFS
T 570, REERENSAERLT 5 AREESER ST 52,

ARG CIL, FUHR T2 2 S ®hakm I B 2 BEAE O 1 L & Bk ORF SRR I OW TR T 5, —
JCARR T, EFH DMNTEEN L TE TV DHFERERIC W CREHET 5,

2. ERELUICEM

PCV WA RICE D &, PCV WEEIIKIEICE DN TWD EE SN D, HHKERFIZEIT 5 IRHE
HES B XA A OYEASE TH D . K OB CIRIE B E S 3L 72 D 2 & CTRIATANCE RN &
AU, Fio o~ R T CTIROKOBRFR A RIC X 0B KR BN S, BLFREN BRI 5729
JEEMIES DB, L Lans, BKETHFEICB O TH U~ RBHAES L7258 0B AEMNEIZ OV T
ITEAPRD TRHILTWN D,

AWFFETIX, W~ B BREE T2 H 1T MUK OB B 2 3 M3 2 & 3Lz, BUKERIZ I 1T 2 &hnH
DET NMEEITH> T2,

3. BEBRA&

3-1. RERR

RBR 8RS & L C SAT38B(fL AL AR (Wt%) : € 0.09, Si 0.20, Mn 1.45, P0.005, S 0.001, Fe Bal.) & fu 7=, F7=.
PCV NOBHIK DAL A A REN 1ppm LLFTH D Z &b, BRIRIRIZIIANTHEAR(T 7 7~V > N\
R ARt A 20,000 f5IZAR L CTHW, BRERRE Y b7 v 7OMERZK 1125737, ARBRTIER
B 2 2RIE, FRIE. JECERETN 1 OTOAT UL AT VY TREBE L, VA Y ERBRFOBIZT IV
IFE TR I TS, RBRIREIL 501 CTHIEI L7z, £z, 77 U BRI W CTAEE I S U2
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ORI ZRD S 70, FHbE Ui, R

13 336 R & L7, SARIE 60Co % Vi, Cooling tower

RBCL I & [N CT 7 = o B AH 2 A R

AR RICAT O, R L7 A6 O 2% L Thermocouple

TR A P IR I A & 0 R 2 T L

el S, SRR HLIE 0 BB P 450 2 R IE 2,11 i :

KGyh T % LHEE STz, E7o, FEEHRBULRED A ﬂ §
.

AEREE 2 W TERETITo 72,

| — Specimen

3-2. BREEDEH
SRR E ORI ITE&EEE H W, BRARY I:I
PREMIEIKE LTS5 %HCL & 03 %D A e EX—(Af & \

v h No.2S b)) EFEH L7z, £/, KEFIMORPT
(72 S TR FE % 3HIS % 72912, 3D JRARIIE(VR-3000, X1 R > b7y T OREEN
KEYENCE)% i L7z, ZN055 500 B ARTEREN,

RIREORBR A WIEHE & EZNRENZ L2 TOR L TS, PRERBR T 2 KB EIZ 1 mm FEEO XE
W53, ERERB A OB RSN L AWK Z KR E L CURREE AL, BAaEELRH L,
72720, WEBOREZ R DIZRER T OSMITE RN o LT,

| 1 Diluted ASW

]
J

a1 Mantle heater

3. BRICRIZT KIESDHRL S VICRAME

FEFRGT IS KOS T C 336 R O AFRER I U7 BRIERBR T IZ OV T, &\ SAE OB IOV
THENT LTz, FRFTRERZ K 2 1ORT, #2777 TRENTND b OMREE SOEIZI T 5 R HE(C.R o)
Thbd, HBRTRINTWVD LD, EEETRO I EHRERBR A O FEIE 5 (C.Ruein) TH D, MEHRIT
WOKMROALEZ KT, K2 X0, BIFOFEK DS TEAKEH T CRuca BIKR E 72> TNND, ZAUTHEIKE T
TER SN D KDTEI ER DB T 5 KEIENFERTH L B2 D, £, FEETOR S|LETH

o kawh 336 h ) 511 veoh 226 1 |
{0kGy/h, 336 h | { 2.11 kGy/h, 336 h |

Gas <:| :|:> Liquid

=

1
£ 1 = CR
o : R e ' AR
E - . weight éi o
§ 08 :E 0.8
g 0.6 5 0.6
§ 0.4 g 04 || |
5 5]
o 02 o 02
N T __.| |||||
I3 5 7 9 111315171921 23 2527 29 31 33 35 37 39 [mm] I 3 5 7 9 111315171921 2325272931 33 353739 [mm]
2 BB IEEE S TR O OS5 CRIE R
F 1 AKERRA S NIRRT X 2 A NNE O FEATHR
mum/year 0 kGy’h 2.11 kGy/h

Water film effect Irradiation effect

CR...
weight
;g (T 025 04210
Full immersion
CR dﬁ%ﬁ X3.0
« - Jocal
At water line 0.795 1.28 @_‘
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FHTFD CR e DI TFTED b RENWZ LD, BERITES SMEITEKFETIERELMEHSE L 2 &
WD,

IKIEZN RN & B I A & fEAf 9~ 5 72012, BEAKED C.Ruoea & FIE/ANICHEE L TV - 2RIERBRF O
C.Ruweight ZHHET %, BGDRIC K 2B EOIEDOTHMIZIZ, FERH I LORE T TH LN C.R g 3 &
OWLKETRD 572 CRuoe ZHHET 5, HEGEREZR 1ICE LD DL, TN LV, KEZRITIERS,
SIEREE T CRIRE OB ARDOMENREFFSZ L 3D, BEHFIZOWTH 2RIERBR T I3 2 E%h
B BRI DI RN RRE Th 5, LibEDZ L, BEBRE TR 5BKE O &Ik
BLEWRENENEE L TIESND Z LB oT-,

I AR OBHARIZAE B LTI DI RE T V% FEMREBRER & I BRBEIC /01T T 8 12T,
FHEMIBRERIC B TIE, KB RIC L 2MBEMRGEOHMANEREZIMESETCND B LND, RETRE
WEBWTIXZICMZ T, 7VF Y VAL HIRBILKRFER L > THERED/MEIN TS EHETX 5,

0,
) OIWater line

Carbon steel Carbon steel

3 AL OMASITE B LIEBKEIC BT 2B RET Vv ; FEMEBREL, (b)) R BREE

4. FLOH

AIFFETIE, T~ BRI BREE T35 1T 2 BIKE D5 R B 2 M 3 2 & i, BUKENC IS T 2 I R
DETMEEITo T, MEBRE FIZB T 2BKE CORBMOEREIL, KESHIRL LORKR RN EE LT
IMESND Z &R hotz, FERHFHBREICEBW T, KEZRIC L 2mBMGEOHKBEREZINEI ST
WHEEZLND, BEBREICBWOIZIIMA T, 740 PRI X 28BILKFER L > THLEREN
MESNTND LBfETE S,

HEE

ARFZED —FBIT SR EE I & e U7 i1 DRl - A& s 3 (B g L s 7' e 7 5
L(EWIIFE) THHBERE T COBRT — 2 X—ZAOME | OfRTH D, AWZETIT O v ~ iR
RBRICRAR TR ZTEE £ Lz, &iF @R FISMAIEETO B AJCIE &R, EE— RICHBEEZRLET,

B35 X

(1] JIEFHATS, 2 66 [HIMEL & BREIRTR 2, A-307, (2019).

[2] Y.Fukaya and Y.Watanabe, Journal of Nuclear Materials,498,(2018),159-168.

[3] T.Ariga, H.Abe, and Y.Watanabe, Proceedings of 19th International Conference on Environmental Degradation of Materials in
Nuclear Power Systems-Water Reactors,(2019),960-966.

[4] M. Yamashita and H. Nagano, J. Japan Inst. Metals 61 (1997), 721-726.

[ST M. Yamamoto et al. Proceedings of European Corrosion Congress 2015, (2015), 7.

“Hiroshi Abe'
Tohoku Univ.
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[3H_PLO1] Development and application of standards for risk-informed
activities
*Yoshiyuki Narumiya' (1. SC)

[3H_PLO2] Development and application of standards for safety management
*Kunimichi Watanabe' (1. JEA)

[3H_PLO3] TEPCO's actions to enhance safety of nuclear power plants based on
the new inspection system
*Takeyuki Inagaki’ (1. TEPCO HD)

[3H_PLO4] Discussion
Naoto Sekimura®, Yoshiyuki Narumiya?, Kunimichi Watanabe®, Takeyuki Inagaki* (1.
Utokyo, 2. SC, 3. JEA, 4. TEPCO HD)
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BEZERtYYa Y

BREHEZEFAREERLEFHICE T L5FZHERBOKRE
The activation of various safety improvement activities carried out in connection with the new
inspection system by application of standards

(1) VROBEREFADO-HDBREDRIFLER

(1) Development and application of standards for risk-informed activities
RCE R
R WFEERER

1. [XLHIZ

2020 4E 4 AN SE LWRERENBG STV D, ZHITHHORE & FEE O H EMZE2MER EORDY
FADOMRN 5 F < AL THDHHATH D, ZOHMAITIZY A7 IHFRIEH DR E 2EE ZH > TV 5,
BEE—FL D 10 FE2RTY 27 ERITHICO D B0 M, HESECHIEE . o7 & & H Mk
WZBWTHED LN TIIND OO, HROHIEHRIAIIFFIND, R NFSEELZEREZPLICEKIN T
2V A7 EBIERIC 0D ETEZ < SV, FEEROHHIEEE B OEHSNLTE TS, 4H
DOIFEZEREE v g VT, FRRICOT Dfkay e 2 2t ED 72 DIZZ AR filA 2 HE D T <
TEENC LT, BEREEORE L, ZOIERIZHONWTBE L,

2. YRV IERFERAOHER
2-1. YR/EHRERAOTAER

U A7 1E#HIL, PRA (HERHIY A7 3 728D U 273l RN S5 LN D ERA - ErEEHR %
689, PRA IZR T Ik 2R EREMN R AT AL LTI C& 24T, BEEA U 27 R AR 54 H
7 HETH D, L L, CDF (F.OHEEHEE) 72 EOBUERERZ T 253 2 0 Tida < SRR Fi s 7
U, xROBE., BEORMAHR L, ZaMER O D OXR 2 3R 5 7= 0ICHFARERD %
/DT LERTED,

ZOHAE L TIRIDM (U 27 {E#HZ WG HEERIE, Integrated Risk-Informed Decision Making)
DT APEREN TV D, NRC 2 51% 1997 412 R.G.1.174 £ LT, PRA W TIFB A _R— 2 DEF %
ITOBMIAT A R &4z, 0% FIZ RIS 72 & BARE 72 U 2 7 G RISHOBEIH A RAELI, R
T REBES R ERHER 72 & P CRAICHEIETT 5 2 L 2VREN T\, D%, BWEN/R X 2018
FIZR.G.1.174 ReV3[1] B3 RAIT STV D, ZDOHTiX RIDM (Risk-Informed Decision Making) & @ H&EH
W HIVTUWT IRIDM & W) HEEIEE DI TW WS I ESRE G RER#E OBR, ZaRMOMER. Y
AT ERIR D5 OOBEHREFAMELRET D, L OFANCBW T, THid (integrated) | &\ 9 FFEI W
LTS, TAEA 7513 2011 412 INSAG-252JICB W T IRIDM D7 L— AT — 7 HIRE, ZDZAND
IRIDM *WH SENRHWLND LI, ik RG.1.174 LU, HAMRERREMESE LTA
BRSCEICEVIAEN TV E S 25, 2020 (21T IRIDM O AT v 7 % #iH U3GO 72 Ol & 35l L
AA— k TECDOC-1909[3]23 51T S 417z, Tl BB FEE LIV AT L OB E 0 9 22 E O IRIDM
Tt AOHEABNER SN TS, SOICIETIESH 505, 3 SO AF (RHR RORFEFE, DG ORSF
EHE TV A 7 VEEEA~DOFBREER ) 125V T IRIDM OFEA ST D 1E &2 TR LT 5, 4 #% O IRIDM
DEBE~OERIZRNNISEBILRD EEZ D,

JRF- IR A2, BAEO U R 7 IS H OB & OFFRICHH 2 T IRIDM EEHE[4] % 2020 4EI2364T

*Yoshiyuki Narumiya!
!Standard Committee of AESJ
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L7z, Zhid., BEEREHESS. DRUZFE RO RIDM Yot A, 512 1S031000 DY A7 < (KA v
s Ofe# e E AR, THBERE] TRRRGERIE)EIR) [FEIT - 74— KXy 7] O7u—l%x->T7n
AL LTHELEZLOTHD,

2-2. FHOESR

VAZIERIEH &1, RS ESERBROLONRH 5, IRIDM 7t 2 &2 W BERERIKROITA %
BTEabdbiul, 2070 20T OKAT v FIZBWTER « B Z7ERAHES b EEh
%, PRA i J 2 JIMr L & bl URPSR O R A e 27210 T2 < PRADMEMILT 277 0 b AT A4k
DEBEHE LT, VAZHER TR LIEROEwREE=F 1) L TEITWV, 74— K\ 7552 LN,
TR 72 B0 MR Y | 2tk A BT 5,

IRIDM 72t A0 7 a—|2 U AZHEROIERZBRLEZLORK 1 THhd, M1 TYRAZEREGEH L
HOIE, EER - EERRY Z7FHEN O/ ONLERE L TEY, 72L& 21T TMEORE] TiE, b7
TNIREDANFLIZRMADY 27 Lo (VAZIE®R) 2o THIT 522 RLTWD, fhoRAT v
TIZB T HIEHOMEELE 1 ITRT,

IAEA @ TECDOC-1804 |Z PRA OIE A EFINEI I TR Y . FHMIIR T+ I FESERERE XN RBIT LI
fiiLA—1 TV RZFMOBMREOT= O (55 2 M) [SIOFMEICE I TWnWD, 22Tk, 2z
TECDOC-1909[3] 2B IZ L CY A7 fEZEH TE DR F IR O FeiF@8 2R 2 ICE L iz, 2N ED
CH¥EE, MBI, 7T M A—DIZEBWTY A Y EEREARRMEOERIE, REHHIE, w3 VA MNERE
RS, VAZIEREBEATE D Z WD, 72U A7 FHIiiE%Z PRAIZIRD TRE~OFELZ Y R L34
X, BEU A7 (GRA. Generation Risk Assessment) Z WA 2 L6 ) AV IERIERADO—2THHZ LB
HffCcx 5,

728, IRIDM 7' o A%, j@fICREE A2 E3 5 2 LAy, TECDOC-1909[3)1Z 1% O RS sk 22 il & L
T, RAARBERRENSLELRIGES (B Eis EoRERE, BEREHG E) BHIERIC X0 IR AR E
STWBEE, MENO L — L TRIEDRD TV BEE, R ERFETF LN TN,

23, FRICRELZESR

IRIDM 7' & ADFEITITIE, T HEARAT v 7% U ATIFERCT R T AL MU AT A% WV CRGEIZEL
DT Z EMEHEETHL, BET 2 AOTE) - BEICEH L CEERARDH D, —21FK 1 ofRizi#irh
TWpalia=r—alryThd, b —DALLEHIRNAALT A TH D,

A 2=f— a3 IOV TIE, IRIDM EHETIL, faOK@HRRIEE - 555 - 28 U C. LR
LORFOIFEEZRLHIER), &SN TWT, HTFOBRMERET 2750 OIEH TIER W & ICHET H0E
W%, FEMeI7EIEL IRIDM AR EICGEH SN TV D, a2 2 =7 — 3 a9 UTEERER R A2 RN E
452 LT TR, IRIDM DT RTDRAT v 71BN, {Thld & LD TH 5D,

NAT AT, BENREEZTO L XIZAETRT VLD THY | BEINA T AL LT RRFUE O [k
RIEDFAT | BRI OFIW ) 1200 TREEC /3 L= 028 IRIDM EHEM]OKEE U (2%8) KON 14
WRENTND, ZORBIMAAL TANELDE, BOOBNWEEETHERIETNVZNELTLES Z &
AT FRNCAGTEFRO T D HER DR D HLNBE X HFORMANEE HZ LR ENEE 5, IRIDM EETIE, A
AT ADHERDTZDOI2IE, WEOFEMEREIN TS, 2 xIE, FRICEZZFERICE DV 27 2K
U R ewiiRm B35 2 813, BICERHBE TRELTNnDLZEThs, 2NV TiIE, BHD
HEEZELWHRICHFET 72012, a) BEMITAITO 2 &, b) BEXET I L. o) fFROKMEEEL T
JRKERAZITS 2 &, PIREINTND,

3. B REER EADFE

3-1. KRR L E#E T 2ER
A Itk DML, xR BRICK > TR T35 /EER H 5, RAEMRE(LIL, SSG48[6]ick 5 &

2021 FRKRFEFNER —-3H_PLO1-
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T ERY 725 k) & TIRMBRMI L) I bhd & LT 5, WEINAR X, MEIORELLLTH Y,
FEMBRRY 72 2 IR, FERSO R DA, R EEOEFIZ L 5 IHAE (Obsolescence) TH D, ZIHIZHA
T, B IMEFRIZT T2 N AT AMIBTDRIED T 7 AighE, ANBEI A, VAT LH4NBIERT S
HEECH . SRE e OB L 2 LEMOK T 2L « BT 2 0ENH D, TOLOIT, #ZEIC L 5%
W, BB EOKBIZE D3R, v~ XA MERIOYEEIZ L 55K, HEOEMRSE & HE - JIsk
DFENE, 7o EREx RRR & ENEFATT DA E SEEAE LTV D,

LU, RIT—EEE UBSREN R T Th, EREDO X ) REENFR A DB L2 KE+ 2 e n
EBExoND, REHEELZEA L FEROMBEESLEFERLEALZZ LN R TORERRITKH LT, 20O
DEGWEBEIZN U@ R® Ov—R, Y7 b, XA N) BREINDTEN, R TIEREDE
B - HERF IR ATH D, UV AZERIT, K2 IRTIEREFICTHLH L L HI12, PRANDLDOERENY 27
TEHRCE MRS B2 b E ., REFTEOBRN S ET T 7 V5 MRIR O, BARSTIS £ CF
JRVIEENZE A ATRE T S, 2 D72, WM, FROWOM G 2o v | WY CIATAIREZR 5 R 4 HE
LTEBL LRV ZEMEMET T2 7, MFfmbTc&xnZ it b,

—ORETREZLF, T oD T LR ROTHMAITHENRIR A EITT 5 2 LT T e,
EWVH L ThDH, BeEMEAkeEHICH ESE 5720203, YETHIUSHTHATO LD RETRETH
Do

3-2. REBREFIMEE

V27 FRENOCTERRET D12, 2T AZCRENVIETH S, TAEA @ TECDOC-1874[7]D,
Mokl SN 722 B ST ITopLevel] [UpperLevel] [Intermediate Level] [Low Level] @ 4 22431 H3L T
%, [LowLevel] (ZIZMREREE &I T 5 CDF 7213 T <, % D SSC (5, Rk, ixfE) OIEHE
PECRH AR ERRMBITORIRME L E TN D & SN TWD AL, JEWEIPHOIEE) O HIF L UED E I BN D,
EHICHEBEOEE L RT I EICk Y, e B Kk EOREAEE NER S TND 2 ENR
IS 72 %,

PRA BN HMAITAEZITH Y U A7 HERIEAICIZEE RO TIEH DA, FEIC L » T EHEMER
R EDEELAATHH Z LICHERTRETHD, 20D LEE(LOB 2 ik, ZeBE - RERE
wIRF Ntk m Eo o oiR i EA T 5121k, AR Th D,

4. YRVBRTFAICRDELGRE
4-1. IRIDM 1§#

R OFEM2NA T IRIDM EHEICFER SN TWAHD T, ZZ T IRIDM EHED 6 DD AT v 7 I LT
HHARFICHET RER 25T D,

(27 v 71 : WEOHFE]

PR EGD - OILR L EROUIEIZFENLENTHZE, L, HRPERETHL ZEZHTHD
CLEFEEARZ L TIEARY, HEORBRCERIZOWTIIM AR T 5 MERIEROHBRBINE L TE
EBBIRDZEND D, MEHECUBIMERE R L aa=r—2a v &1T) 2 L IINE L FEROY
N SVASN

MR OIEIL, MIRMEROBRSCEIEL OX ¥ v TEHDN, Fv v ITBRRETRELONE D gk
BETDLZELMETHDLN, OB TIIRMEEMIC AN TEL 2 &,

(27> 7 2 BINEORTE]

BEZONDBRBITT XTI & LTHET 22 8, BHASLTHINERIZR S b0, BN A TIIMEN
b0, e EEITICE BN AN TR TE T, BREEMHOIIANTREL 2, T ENRMRR %
TV, RICIEABI 726 R A i U5 & o 72 BB R 2 B R T h LU,

(27 > 73 A7 58T]

F—Z LAY MITRTEBIRT HLET20VN, BATWRNWHOOBEAFRIEHKLTEBLZE, F—=

2021 FRKRFEFNER —-3H_PLO1-
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LAY MIMAEIZHN. TIERWEERH 20T, HEOHEB ML L CEREZRAMICT 2 &, SR
IMTERWDEDORaT T A FOEIY Y TIX, £ ORIEMEICFLHERT 5 2 &,

[(RT7 w74 BRERE]

HEREFRIL, LEISCTE=F, SFMEOBRAH ZLI2LY. BAWMRAL T A%HRTE 5,
FIAOBBEROEET 2 LITEETH D, HRIESCHN 2 SICARRZE U, REE TICRM A2
HZEITRELTLEDRWEYIZ, T ITBENORETZRD D Z &,
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The activation of various safety improvement activities carried out in connection with the new
inspection system by application of standards
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The activation of various safety improvement activities carried out in connection with the new
inspection system by application of standards
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(3) TEPCO's actions to enhance safety of nuclear power plants based on the new inspection system
R R
"HIRENR—NT 4 T A (BR)
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BHEFZEO FINEBEBLTWDEDOMN [T77 0 F A Z LR T, BaxDEEZITICYSZ->T, 55FEN
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Planning Lecture | Technical division and Network | Nuclear Fuel Division

[3K_PL] Concepts and Basic Design of Diverse Nuclear Fuels
Development of Nuclear Fuels for Future Reactors

Chair: Masayoshi Uno (Univ. of Fukui)

Fri. Mar 19, 2021 1:00 PM - 2:30 PM Room K (Zoom room 11)

[3K_PLO1] Diverse fuel forms and R &D prospects
*Ken Kurosaki' (1. Kyoto Univ)
[3K_PLO2] Light water reactor fuels
*Masayoshi Uno' (1. Univ. of Fukui)
[3K_PL0O3] MOX fuels
*Seiichiro Maeda' (1. JAEA)
[3K_PLO4] Metal fuels
*Takanari Ogata' (1. CRIEPI)
[3K_PLO5] Nitride fuels
*Masahide Takano' (1. JAEA)
[3K_PLO6] High temperature gas-cooled reactor fuels
*Shohei Ueta' (1. JAEA)
[3K_PLO7] Molten salt fuels
*Yuji Arita’ (1. Univ. of Fukui)
[3K_PLO8] Discussion
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Concepts and Basic Design of Diverse Nuclear Fuels
- Development of Nuclear Fuels for Future Reactors-
RN R, AR IESE?, TRTH AR—ERC, TR FRK
B AT, R ARG, A AR
VEERRSE, 2R, 3 AORIE T A SuER s, 4 EE ) T R SE T
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AR Y v 2 ONEE, ERBEOREOE LOORFO L RS, BEE Y2 T, B
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MOX & EHT, BEIC 7 AW —~ /L& L TRAFIZBW TR SN TR Y, FIZ, 77 &R EJCmcH A
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(Fri. Mar 19, 2021 1:00 PM - 2:30 PM Room K)

[ 3K_PLO8] Discussion

We will discuss the fuel development for future nuclear reactors, as a variety of nuclear fuel concepts
and basic designs. After describing the types of nuclear fuels and the prospects for research and
development for the future, the basic design and outline the current status and issues of research and
development of six fuels of lightwater reactor fuels, MOX fuels, metal fuels, nitride fuels, high
temperature gas reactor fuels, and molten salt fuels. After outlining the characteristics of each of the
six fuel types and the current state of research and development, we will focus on research and
development, especially irradiation tests, and have a comprehensive discussion between the presenters
and attendees at the venue.
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Planning Lecture | Technical division and Network | Health Physics and Environment Science Division
[3M_PL] Frontiers in Health Physics and Environment Science

Research
Chair: Sumi Yokoyama (Fujita Health Univ.), Yuji Hatano (Univ. of Toyama)
Fri. Mar 19, 2021 1:00 PM - 2:30 PM Room M (Zoom room 13)

[3M_PLO1] Research of environmental behavior of tritium
*Hideki Kakiuchi' (1. IES)

[3M_PLO2] Research of biokinetics of tritium
*Tsuyoshi Masuda' (1. IES)

[3M_PLO3] Research of biological effects of tritium using genetically modified
mice
*Toshiyuki Umata’ (1. Univ. of Occup. and Environm. Health)

[3M_PL04] Designated comment 1
*Takahiro Anzai', *Yuhei Shirotani?, *Kenso Fujiwara® (1. Environmental Radiation
Monitoring Centre, 2. MERI, 3. JAEA)
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Frontiers in Health Physics and Environment Science Research

(1) FUFILOREBEHR

(1) Research of environmental behavior of tritium
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Frontiers in Health Physics and Environmental Science Research

(2) FUFOLOAEANEIREHHRE

(2) Research of biokinetics of tritium
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The Front Line of Health Physics Research on Tritium
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(3) Research of biological effects of tritium using genetically modified mice
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[3M_PLO4] Designated comment 1

*Takahiro Anzai', *Yuhei Shirotani?, *Kenso Fujiwara® (1. Environmental Radiation Monitoring Centre, 2.
MERI, 3. JAEA)
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