Fri. Sep 10, 2021

Room A

Planning Lecture | Board and Committee | Board of Directors
[3A_PL] Rethinking the Value of Nuclear Power
and the Roles of Atomic Energy Society

of Japan
chair: Yuichi Niibori (Tohoku Univ.)
1:00 PM - 2:30 PM Room A

[3A_PLO1] Measuring Value of Nuclear Science and
Technology
*Akira Yamaguchi' (1. UTokyo)

[3A_PLO2] Approaches by the Nuclear Energy Future
Image WG
*Kenta Murakami' (1. UTokyo)

[3A_PLO3] Discussion for the Future
*Yuichi Niibori', Jun Nishiyama?, Naoto Hagura3,
Kohta Juraku*, Takako Shiraki®, Tatsuhiro
Kamisato®, Akira Yamaguchi7, Kenta Murakami’,

(1. Tohoku Univ., 2. Tokyo Tech, 3. TCU, 4. TDU,

5. MHI, 6. Chiba Univ., 7. Utokyo)

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

[3D_PL] Current Status of Research and
Development Relating to Irradiation

Tests and Necessity of Domestic

Materials Testing Reactor -Part Il-
chair: Mitsuhiro Kodama (TEPCO HD)
1:00 PM - 2:30 PM Room D

[3D_PLO1] A center for new research reactor
development and utilization at KURNS, and
versatile use for the new research reactor
*Masahiro Hino' (1. Kyoto Univ.)

[3D_PL0O2] Current Status of New Test and Research
Reactor at the Monju Site
*Hideaki Mineo' (1. JAEA)

[3D_PLO3] Necessity of Domestic Materials Testing
Reactor
*Takeshi Toyama', Masanori Yamazaki' (1.
Tohoku Univ.)

[3D_PL04] Discussion

*Kenichi Fukumoto® (1. Univ. of Fukui)
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Planning Lecture | Board and Committee | Standards Committee
[3E_PL] Fundamental Policy and Future Strategy

of Standards Committee
chair: Naoto Sekimura (UTokyo)
1:00 PM - 2:30 PM Room E

[3E_PLO1] Fundamental Policy of Standards Committee
*Akio Yamamoto' (1. Nagoya Univ.)

[3E_PLO2] Utilities' expectations toward the standards
and future actions
*Yasunori Yamanaka' (1. FEPC)

[3E_PLO3] Case Examination
*Takashi Takata' (1. UTokyo)

[3E_PL04] Discussion
*Naoto Sekimura®, Akio Yamamoto?, Yasunori
Yamanaka®, Takashi Takata® (1. UTokyo, 2.
Nagoya Univ., 3. FEPC)

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

[3F_PL] Voluntary efforts to improve nuclear
safety in the energy industry with a view

to the 6th strategic energy plan
chair: Takaaki Sakai (Univ. of Tokai)
1:00 PM - 2:30 PM Room F

[3F_PLO1] Voluntary efforts to improve nuclear safety
in ATENA
*Takamori Suzuki' (1. ATENA)

[3F_PLO2] Voluntary efforts to improve nuclear safety
in JANSI
*Norio Atsumi’ (1. JANSI)

[3F_PLO3] Voluntary efforts for safety enhancement
at the nuclear power plants of Chubu
Electric Power Co. , Inc.

*Yoshitaka Tsutsumi' (1. Chubu Electric Power)

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

[3G_PL] Utilization of virtual space in nuclear

field
chair: Yoshio Suzuki (JAEA)
1:00 PM - 2:30 PM Room G

[3G_PLO1] Introduction of the virtual reactor

workshop



*Genichiro Wakabayashi' (1. Kindai Univ.)
[3G_PL02] Latest trends in severe accident analysis
code SAMPSON
*Masao Chaki' (1. 1AE)
[3G_PL0O3] V&V for degital twin
*Seiichi Koshizuka' (1. UTokyo)

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

[3H_PL] Activities in the field of radiation
engineering for 10 years after the 1F

accident and future prospects
chair: Yuki Sato (JAEA)
1:00 PM - 2:30 PM Room H

[3H_PLO1] Current status and future challenges for
radiation measurement and shielding at
Fukushima Daiichi NPP
*Shiro Takahira' (1. TEPCO HD)
[3H_PLO2] Radiation measurement and mapping
technology developed/applied after the
FDNPS accident
*Tatsuo Torii' (1. Fukushima Univ.)
[3H_PLO3] Radioactive source estimation based on
radiation shielding knowledge
*Hideo Hirayama' (1. KEK)
[3H_PLO4] Discussion
*Yuki Sato' (1. JAEA)

Planning Lecture | Technical division and Network | Advanced Reactor
Division

[3K_PL] Latest trends of advanced reactor
development supporting nuclear

innovation
chair: Takaya Ito (MFBR)
1:00 PM - 2:30 PM Room K

[3K_PLO1] Latest trends of advanced reactor
development in Japan and foreign countries
*Hidemasa Yamano' (1. JAEA)

[3K_PL02] Early Deployable Small Modular HTGR Plant
with Heat Storage System
*Tetsu Suzuki' (1. TOSHIBA ESS)

[3K_PLO3] High Temperature Gas Reactor Cogeneration
Plant without Core Melting
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*Kazumasa Suyama' (1. MHI)

[3K_PL0O4] Compact SFR with improved safety and
reliability
*Hiroshi Sakaba' (1. MHI)

[3K_PLO5] Innovative Metal Fuel Small Sodium-cooled
Fast Reactor with Inherent Safety
*Hirotaka Nakahara® (1. HGNE)

[3K_PLO6] Light Water Cooled Fast Reactor Enhancing
Flexibility of Fuel Cycle in Japan
*Tetsushi Hino' (1. HGNE)
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Rethinking the Value of Nuclear Power and the Roles of Atomic Energy Society of Japan

(1) RFADMBEZ RS

(1) Measuring Value of Nuclear Science and Technology
o &
RRKF

1. RFAHDOMEIZXT 528

[RFAFKEIEZITILD 48%. BADOBEHREICIIEFHIDLE 19%. RFARELILGVEEIHENHHLD
43%. RFAHKBIEZBILRFEZHIEL 36%. MBFEHYAVILET LY —TILIEEITILID 17%. BEELEITK
SHEFI A IEBE 59%, COBFIX. FFASUEEE[1]0D 2020 EFEQOTRFAICET I HBAET IO FEF - 1ist
BR-IRILF—ITDOVTORRTYRRAT. [Z5RSIETELOMNEVREZI RS IDEEDEEHTH D, RF
NEEFZBRIERFBLZHIBVILIXIFEAEDAEZHFMEEFTIEIEZEA TV FAbIE. BEFHDMELIEMRE
LTHEY TNRFHREZATLEINELNAGLD BR. tRF. BFAETIRIOEMTHY TNAEALEST
LESHENEATND, RFHOMIE LA EICTE BIZFHBESN TR,

FEFADMEEZEDLSICEELTNIERNZA5D, TRIILF—ERGTFE2]IE. [ TRILF—BEROEFHIE.
RE M (Safety) ZRTIRELT- E T, IRIILF— DR E ML (Energy Security) #FE— &L BFMEHOM L
(Economic Efficiency) ICKADEIRFTHOIRILF—##EEETL ., REFICZ, IRE~DES (Environment) & 571=
. BABORBEITIETHDIERRS, SHEEIRILEF—BEDELTIHUTHY . ChEL->TEFH
IRIILF—DMEEEFRDENEBHTHDEEZ D,

OECD/NEA [3]IZ&MIE, 100 7 kW HADREFIF | E&Hi-Y . BEREMEMED 10 £/ T 1200 A F . EERE
BED 50 FRT 600 A/ F, FILIEBERED 10 FETS00 A/ F. REICEEVEED 40 FETSO A ED
BEEERNDHD, #>T. FA7HA(VILEKE 100 £/ OEBRERIL S AAE. SLITHTSAF—2hbD
MEERMN S BAE. FRERAN 10 BAE. AFT 20 EAETH S, A 50 EARBLTORETEELE
1000 EAFIZHLTI2EAREOMIETH S, ZDEMEH. RFHERBIXERNFREREL 1+ CHEMILEE
AREE LS EZB D H D, SHIT. 18 AHDHWE 24 » AO R AV ILEEAENTIXITOA HRDEFH
REFROFHHRMBAAEIL 20 FEULIZEST 0% U LDOEETHS[4]. FHZFBLTREHRBHAHY ., it
BRICHELLD,, ChEFRBELRIZET2RFHDOMETHS.

RIFEOHBRAEICRES . MEARFADERL T ITEEOZEVDTULEL, SO%MNRGHRFIAIXLEET S
PTESBSIEFICERAIED T M 26% THS. BARANDFHHIEIRE (L. BABGHED 2. 1mSv (TR L TERE
HBILLE 3.7mSv TH D, [FEALED AN BERERCZEHOREIZELTWSIET THS. ThicEhhbhsd
Z DEEXEREL TOEZVTULVEND, TRILF—FEAE T ELUNLRF HOMIEEHS.

2. FAF-bDEFELLHYH (Well-being)

Well-being &IF HHEHI - FEHM - XM RIFEIKEBERIHZ T, 2015 £ 9 AICEERS TEHRIREN -G
ATEESBAF EIE (SDGs) IDVEDTH D, (KL ERBLERE (GDP)ZENIDIBIZLL TV A ZNEITT
FEEREICEWTEYGIBIZEL T EZ LT EMND Well-being EVVSEEEARES N, Well-being %8| HIEIEM
Wellness T#H5. §HH5E. [GDP #i#2 X T (Beyond GDP) |[5]. BLHEHEBUDIEIELL D,

ST IRILF—D Well-being | (FBLLEIRILF—IVIRETTEDTHAIN, TNEBIDILIETEDLDE
B5M? Fr 5y THtIE Well-being D 5 DDIBIZEREL TS, Fv1) 7 (LB OMOK, IR EZHBERIIZHET
528) HEMUEBELER. AHBRICEIT4AER) . BEWERMCEEDERLE . BFNLEER) . BHAHN
(BREEMARBEIREEIZHDER) . 32T« (BT G ETOER) TH5.
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RRL VY ILTAUT T IL—T[6]lF. Well-being ZRITE T 5718 . IFEpEFEFKETME (SEDA) KT 5
BIEBEEZREL, TNIETREE(FTBKE-BEOREN-BER) . [HE~NOBRE INLART T -HE 127
DT HRTFFEUTAICEER-SENWNVYITANFUR-RE)D 3 P 10 IBE TEE BRSNS, RXE
AVYINTAUT T =T IE. hEEELEL ULTORZARLTILS, HEROD 2019 F£0 SEDA X7 I(E 77.2
T 143 AEF 17 LD ETH S,

100

SZKECIME T ER RIA— SKEND _EFER
e el 5 iy
SIS N JeAA _BX| @
80 o PUD@ /
) AR P e 72 &
L [ ] 7o
60 o * o YOSTSET
@ T 0@y S0%e T
o——go-Uig 1@ gy e,
| L . AN o /Y & —wJ¢
® . J4IES *e 0 % ® o= ® I-—0OvwN
40 7@ €0 e & ":;j‘?%'m. ® . rsy » At7=T
, H2eg 8, @les locr ® * ® 77
Y of ige® " | @1k \,
- s e B, 5170 e ® b
> / e %
sl 9’/?}*”’,‘,‘0‘,g: i ® 1t7JUh-HE
- Ko - o S5 TN HUTEb
. BN DR TR {EKETEN EFER) ® HIYN\S7IUh
12 -10 -4 i 0 2 4 6 8 10 12

SEDAZ IV DIEiEAE (2008 - 2019)

X1 SEDA (¥#rlge/2#2BBARICRE 9 H5EM) a7 D LLE][6]

3. IRLF—DEELLWHY A

[RFADBTIRILF—D Well-being | ICHT=6FT Bk IEEFHDOMEEEZ D, TA[7]IE. EHEHIEDFEDH
TRESIFERFHOMEDIEIZLELTOEREL Sz, IRILT—RERBIZHNRFHOMETHZH. Th
[CHIELW RV (REER) N TETLDIHNERL BZLEESE TERTAETLBRS,

B S RIRILF—ERFER]ITLYESER SHBEIZRELTVS, CRETOIRILF—BERIEIRILT—B
BREABHEMEDDICR T =, LAL. BHELRYRIIZH T Z=OIZF) RIEHRENIHET I2BELNDH
%, [KYUBEER SHBEITIE. REDIRIILX—ERICAITTIE, KVEH TREERTKRETICEVLWTIRILEF—E
RETOTIKIELNROOND, CDF=, FREELGRREOPTOXREHEERL. UTD4REIRILT—FEIR
DETil: P S
D REREBXE. BNEHFEANTVRAREICLIREDEFICKYEIRTS
Q EBRBEMRFICNAZ. HMTEREOMLEFRLABIRY (BREOHIERDE HEEICHESTHRFAEIRY,

BH-KFIVRV ACBREROMBEIRY  HLERIVRAV(BEMDOLTAZILE) | im0 thEXREF)
RO E)DRIMEDT=ODIRILXF—EIRDZHLEHERT S
@ BEFESIZELTIE. BRFIE~OHREICRVAD
@ BERGEMFICMZ. BEEEEHRSHORIEERD
IRILF—DEFELLHYAZE. TKUBEL SHBEITRAZLICERITENERS, LML, TOHMEEEFEED
BRI ZONDED50, BELIRILF—IVIRDT=HIZIL, Well-being DFEEZFR|o1=&S5IZ, TRILF—
M Well-being HLAISEITNIEESHEN, KB EIZ—ICRAE, TRIILF—ROFHEEFTME TR DKLSITEE
SNBDTIEEND, EFELVVERZF DIRLF— X ZDMEHLIEL FrLo OIS DWW TIEBERH DL
RENDETHS,

IRILF—BEREC, ZBIERFFHREMAEOISICEECNBRILIEELH LI, LOUIU R OEIMTHE
B, REMORMEDR. SHEVRILBEDHEEICODVWTIXEHEARE TH S, LIFWZ ., O K3HTHEE
AWTI&YSER SBEIZEELT HENEEN, RFADOMELMO T RIILF—ROMELRRMIZROSN
%, TND—EBREERLTIRIILF—EREZITILE. TET VR AR—XDIRILF—BERICHASENERS,

IRLF—FIAELTEFHEMER TELA, BEBICHRARESC MEHRFIALRFALIHEICEHRKT IE
B HALOELLERICE THLDOBVEETHLINELAGL, HEP5EM L HED=—XEZITTE
BEERERY . #HRICERLTEET . HERMA/R—a  BERETIE UTOBYIZA/R—La iR
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T2, RPHEERIEHERA. HEGXEHFRBORRELTOMDOBIENEFHZEL TH-LMEZEAHHL.
NEERTHEICEY BEHEOREGERZRHTSLL CORIITA/R—aV[TFEDDERLH D,
HEREENRIH. ThEHRICER BEQAZDORELEL. THLH. MEREMALOTRELSOKRER
b, DEUAABBROCLHARAMET (VT OHRE, TR CEREANDFAREREARICIU /TN AR

2307 RERAALIRILF—ZEAHTRFARMOERICIASN TS IEETN TIFILLRL,

R 1 IRILF—OFEEFT MR

EFELLVEE FrLo ot &Y il
TR AT |8 Sk $ it L2 (Safety)
1) 29 &k )R A HH ZHR1IT RV EHE (Risk)
EEIRILE— BMAIRILE— &R B# 2 (Energy Security)
B E i A SR AT F it B #4 2 (Technology Security)
E R A 6 EX B Hiift B 24 (Technology Readiness)
REIRILF— EETrRILF— HHREHE 7 (Resilience)
FERIRILX— fRIRILFE— Z b R R (Environment)
RELZIRILF— BERBEHLIKEL #2% ™ (Economic Efficiency)

4. FLOH

IRLF—DBRICEVWT. TKYSELR SHBEIZEEILTEIILEEA L TRICHTIEFHOEHENR
FADMETH D, COEELITEHLIEEDLIICERZS, LML, TRILF—D well-being & Beyond-GDP &L
T Well-being DEAE, EELHHLNEAS5D, TRILF—0D Well-being DEEILNT 2EBHTHIHEER
%, AT TIE . TKUBED SHBEINLIRILF—REOFHERT MDD ERZRAT-. CNODFFEEICEET
. T2 BBRERBEINE. EFHOMEZRLLIEAEETHD. TNIE. TRETNDOIRILE—R
DEMERFEAFRENTIET VR R—ADIRIILEF—BRE~ADE—STHD,

5. BEXE

NBREFACHE. AERER FEFAICETHHERAR (2020 FE)
https://www.jaero.or.jp/data/01jigyou/pdf/tyousakenkyu2020/results_2020.pdf

[2]5 5 RITRILF—EAETE. https://www.enecho.meti.go.jp/category/others/basic_plan/pdf/180703.pdf
[3]OECD, Measuring Employment Generated by the Nuclear Power Sector, October 2018

[4]World Nuclear Association, World Nuclear Performance Report 2020, August 2020

[S]JOECD, Beyond GDP Measuring What Counts for Economic and Social Performance, Nov. 2018

[6] BCG, Measure Well-Being to Improve It, https://image-src.bcg.com/Images/BCG-Measure-Well-Being-to-
Improve-It-July-2019-R_tcm56-223637.pdf

(71T AL [RFADRBE T SIEE (XA . BRRFHERE, Vol.6l, No.3 (2019)

Akira Yamaguchi
The University of Tokyo
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Rethinking the Value of Nuclear Power and the Roles of Atomic Energy Society of Japan

(2) RFHNDEREBR WG ORY A

(2) Approaches by the Nuclear Energy Future Image WG
FEOEEKR
VNS

1. REBRHED—F2ITTL—TEIF

2020 4F 4 A, HEHESIE 2050 FAHE S HARICHEF I ORRMG OB LKL, TNE T R Y T LEFEITL
STHFRERRTETLZLafE Lz, 219 #ia, AFEES, FAREERRINLZNENELOEZEAN
HeE S, ERZEBSVPEEREBED L TRRGEHHY —% 77— (Lik, WG) BilfkShi-, WG
DIEE FEORFANBRIIZBIC L ENTR, BFNFREEREEABETEL LI T —vRERL, Lo
B2 B L CHEEAMY LIPS 2 &) NEREE N, WG TIE, 2021 4F 3 A 12 BICHRARE & ik
RS L WHNESIT O AR YT L& L1, 2], T O% A TS & A CRIMSSE O 2 i)
THEY., T HOME L F2ORIFTREEE) O a7 o — LB 22 h b,

AFElx, IEEZBELCTWG DU =X ThrEENE LA a KL, EEEAOBERLMA TEEL
LD THDH, WG & LTORERIZ, 2021 FEEFIZTEIN TV DRKFERICTIRMN I THEE 2,
BB, AR THRIAT2BUROIT DL 1L, REEHRT WG OB Tl O IZB W TR S & RHT
FESNTWAB,

2. [EEBMBEEZEERICRFAIRLY—2EZD

IPCC % HIKFH S E (2013-14) (X, 1870 HLIFED N AR CO, RFEHEH & & MF R E R oI
IR 7R BIRRE R D Z L 2R LT-, 2F 0, KRR EAZ —EKECIZ 512X, WTIhhoBERETAS
EJH CO, D% v MEHEZ B ic T 20 ENHD Z ERHRENT, =R =a2—rF7/L (CN) LWHE
IR L N BEIC & > TRIBEEES K ORENEE 722 0D 2 OB IEmA 2 R E 2 FFONA T B
BEN#EST2[3], L URTFH=RAX—084, BRE L TOEROME ST ORLENES, 5~10 F£TO
G ATREEOBLEN D, 27 L b REESNES AT D RPLUT 725 TV [1,4],

12050 4F CN JERR ] ITBLFEMER, L TH#LWIT— A RETHHZ LICHENLETH S, I, &
BN R R BURFALITAR I L2 LT, =X —FIAMEENE D S 72 T e B3R ERIcE £ 5,
2R TR, B, KBE~OREHSREZED DL ERH 5, BHOBKRFLT L LEHELNT—/LT
b5, BIZIEX, KAOITHSHZENE (OF 0, B LHAIHOBA%) &SI KRS TH T X
BART oy LERE L, R ERIT 6500 [ kWh BEE CHETE A LML TWD, ik, H
KOBIEERED 40~50 % BRETHD [3], L7 THZXR vs FiF7)l &) KO RER RGN E FEN
THIZTDHZENW-TE7M, CN BEROT-DIZIEH bR NEEB T OMLENRHDH EVD T L&D
KLURFH L TR &0,

WG TiE, AT RLF—KEEA L BROEWEITFRECH D BEHRFEOREN) & TRFEMA )
~OBEMREERD D70, A Fufgs L L TIMES 2l L Tnd, EHo0fMmAb, BEZD=—X%
EVWRBECHIRET 5 Z EBRRAIRTH LD, FRIEBITIFEMIRTEZDOLMZELTWD EIEFE AR
WEA D, BHMEICE L T, BIFRSTHMTALD HIB L > TR WE = 3 VX —OffifiE (] 21X, (8]
HRE OMENE D 2T 0 LT B2 EE~DOEBR) &2, 772 Ml ERMICERET 2 Z EXAMNETH D, =
O OAMEIIMOEEE & DT o ATIRE D720, BEIZRZME PRI L CEMMICRET 261X, W
WAL OER T Db LIV, KFEOGE | HMBR RN L | BIREA T 2050 FI2B 1 HFIHOE
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Rz REic TR 2 Z &3 LV, PR EOMFHE & TEOME 2R L BT, fRGEOMEBE L
EF TS BNzt T 2 EN DD, TR F—LEREOHATHF IRV X —ORE 2EZD LT
b AR VX —OWIMEAF T HEE R TR L 2 D,

3. BEDA—NMEEWSBRAMORFHNEEERS

JRF 713G % (integrated engineering) Tobh 5, TV AT LDORAT, BRT 53 X ToHAirmEE
WCBWTARBEESOFBEL +5IHT 5 2 LIk > TEBT 5, R IREOHMAD T CREEMIES LT
ST IE (T2 & A ZRICEATA2ERREICEHEEZ 20WE LTYH) SBoEE N EH T 5 @i
B L LCOMMEEZA LT\, NMBIELS FHiliad T AT 5] W) R0 %ENT, M Ic R Lk
WS NEEDOREBDO > Th b, FFNHE, 29 LTEDLDNEZZEAEREN2EBEEA L, BV E
VXA NO T THA BT 5 HEEERELT 52 LT, mWEEEEZ b oSS LT T RRIT S Z LT
HERL T& 72,

— 5T, M ENE RO EEME O BT, ALY bEY 2 — b EERT 2N H D, Tk,
HICHMZERNICnET L0 2 e TERL, HHREAOH Y Ha GO THEELNTEMET D L0 D
WMaThsd, BESHENRUANDEERBEEIND Z L2 F50&MELE LTEYa—NEEESND Z LI
LV, BEaA NEMAZTEY 2 — VN TOERIRZ SR 3 2 & I, @RISR 2 i L7 os & BRBEA
BIZ BRI xHGET 5 2 & A ATREIZ 22 B [5].

BEOL R 2 —OMBEETT TR R IIFICER L7eF 08 (SVWiz 5 LHa) b
BUE DI ERIRIZZ LIS G DR B R IEE R E DO T2 DI R 2 AT IE 78 o TRV, SRR R
(72T KT T 2 DT, Z ORMBEICH T 2 AR RERRITTFE L 2WIEA S, Ll BT 0E
BB SN2 E ML T 0 22 BARNRE S b EO TXEFM L THE 2 Lid, FERLERY R T
Jvall o Tl CTEETH D,

NIE D 2 — VIF(SMR)YDE A (X, FEE L L CHEIT TR FFEME LTHLIRFNIFEERESE LT v
ATdh5h, BEHIZES>TOSMR OFIL, 702 =7 FEED S ARKERICE DB (Z OB 2
BWeOFEEV A BREWHIITHLH D) BT, MAEL TRV AL M HUEDOH LT 7T A% KIE
WKL EDZEEENT WD, 1L, ZOREEENEDLNE D T, WY 2 BUHIHEOFEICRKE <K
179 5[6], SMR OE AR 2N BUHIHE W IS8 D 2 L ~OHIFEF RN E £ 528, T ORAGITIE, S5
ZESOa Iy ALY MIMA T, WEOHHIRRERCL SMFRIC K o T B AL NFREEA 2h 3R 72 B R E
BT HRIHEEIL STV D 2 EBNBERT 5,

SMR EALE TOED Y (Z1F, SMR AROBIFITN %, BEEMT, = x VX —FIH, BREH A 7 V%D
WFSERRE D B 5, JERA I Tl RIF O SRR B 12K AF L 72 VB (Technology Inclusive) T OHFFEBAFE A
FICEECTH D, < OMREZ, [REKSIRFT NIV AT L] O—H0EERET 5805 5L
L5255, 2F 0 HENPS —XEZFHLTHRXDOA > baF s ar2EY T 5 LW HIEEZHT,
H 5 OB DO AR B 2 BRSO IE A2 OB LG TV 5,

WEHAT DT Y 2 — VB A~OEANREEOIRBIL, G TY) & LTORFIOMEEELR 5 O T
B, BV 2= MEOREFIE SN TNHL T 2 NL—FF LT, R Fr—F ¥y EX VLD a—T
A4 F—a VBT I X —OE RTINS TR, T X2 —DOHNF U AZB N TH RE efkElz R L
EENTWDS]L, JRENTHE, A% LEMENMEBELE LT (F13ENL D) ZEE2 R Lk
SIBET DA D, Fio, ML LIS WERTAEEOMEEZ M L CT7 7 ¥ — P RMEE 52 5 - DI2[H
M—EDOEENZ Jel- Uil 5 2 L 1d, MEZboFEICELLTEETH D,

4. BREBEE LTRFHIOREHESERD

WG O E AT Tt & of@aEifk L < U+ 0) BREEHY EiF2s 28 THDH0, WG LT
HELI—ANEETHDL Z ENMSERFHIND L)1 -TE 7, #lx1E, Environment (B&5%). Social
(#t%) . Governance ({E¥HIR) LWV oI EMBHE A BB L2 ESG HE ZMFOSAL - OICEENERT
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RERTF—7FRNF L LT, EE - BUF, EREGRIEE - BBIIE . NGO, WHHEE., 6L, & LTk
WD R STV D 4], BART v VT 2Bl o b K o ic, AR RLF—DEA
THHEMZEMERRERPEL 2> TND, B, MANY R vR VA MIBETERVWEREIL, £
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Atomic Energy Society of Japan 2021 Fall Meeting

(Fri. Sep 10, 2021 1:00 PM - 2:30 PM Room A)
[3A_PLO3] Discussion for the Future

*Yuichi Niibori’, Jun Nishiyama?, Naoto Hagura®, Kohta Juraku®, Takako Shiraki®, Tatsuhiro Kamisato®,
Akira Yamaguchi’, Kenta Murakami’, (1. Tohoku Univ., 2. Tokyo Tech, 3. TCU, 4. TDU, 5. MHI, 6. Chiba
Univ., 7. Utokyo)

With the current review of the Japanese basic energy plan, this session will share the basic ideas on this
theme and the related efforts of young generation in Atomic Energy Society of Japan (AESJ). Then,
further deepen the discussion of the direction of nuclear power and the roles of the academic society
for the next era from the viewpoints inside and outside AESJ.

©Atomic Energy Society of Japan



Atomic Energy Society of Japan 2021 Fall Meeting

Planning Lecture | Technical division and Network | Materials Science and Technology Division
[3D_PL] Current Status of Research and Development Relating to
Irradiation Tests and Necessity of Domestic Materials

Testing Reactor -Part IlI-
chair: Mitsuhiro Kodama (TEPCO HD)
Fri. Sep 10, 2021 1:00 PM - 2:30 PM Room D

[3D_PLO1] A center for new research reactor development and utilization at
KURNS, and versatile use for the new research reactor
*Masahiro Hino" (1. Kyoto Univ.)

[3D_PLO2] Current Status of New Test and Research Reactor at the Monju Site
*Hideaki Mineo" (1. JAEA)

[3D_PL0O3] Necessity of Domestic Materials Testing Reactor
*Takeshi Toyama', Masanori Yamazaki' (1. Tohoku Univ.)

[3D_PL0O4] Discussion
*Kenichi Fukumoto' (1. Univ. of Fukui)

©Atomic Energy Society of Japan



3D_PLOT
2021 ED K=

Mty a3y

BRSFEF AREARRAREOER R EERNREHNFOLENE (2)
Current Status of Research and Development Relating to Irradiation Tests and Necessity of
Domestic Materials Testing Reactor -Part 1I-
(1) RXEEHHEMARFHRE - ARt 2 —¢&
HEBHRFICHS T HIELEVDRFAIZDONT
(1) A center for new research reactor development and utilization at KURNS,
and versatile use for the new research reactor
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Kyoto Univ.
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Current Status of Research and Development Relating to Irradiation Tests and Necessity of
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Japan Atomic Energy Agency
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(1) Fundamental Policy of Standards Committee
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(2) Utilities' expectations toward the standards and future actions
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(3) Case Study: Standards for Nuclear Safety against External Events
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'The University of Tokyo, 2Japan Nuclear Safety Institute, *J-POWER, “Tohoku Electric Power Co., Inc.

2021 FRKRFEFNER -3E_PLO3-



3E_PLO3

2021 FRD K=

SR soataricmE ok

i K////L&U%%Wﬁuxbﬁﬁ

#| \<[ yRomEEDE -

= AT LEE (AMED)

s s - s

E s EROBH

FEE ASoz0omhHE
(RENDE )

* Accident Management

1 AN A — R 2 LR DO 72D DEEARN 25 2 )5

3. AN — FRERICEIT5RBELRE

KERCKINE A2 5 60 EWNSOINTAY — R38R (SIS T) OBLR EFREIC OV T, MY — R
DYARNT v 7 &t EBESN TN — N REFOHPELE X 248V — K, AT — RD
P, BERFOT T r—F W/ T I v 7 ~OFED 6 DOBLRNHHE L, BEROTZD OIS
BT TS, KM TIIRICFHESHRICBEET 2E L RS I2 OV TRT,

FREF ORI A 2 DAY — RICB L Cid, B4 EEEREBRE ORI H T - T, RitofiEs 20
BRI —RIZL D7V 72y VHRERGETE D L9110, WEREOBRFHIREZ LT oM, B
DORBEMP B DHGEITIE, TNEBE L CHREZBRIRT L2 ENEEL R D, £, FrEEKRFBERL
MEER 63 2 AR FH R E L — ERR A 2 D HUER B ST O AR E IOV TR, £ OREITKT 5 R BRI 2R
Bt (accountability) 2WEE L 702, EilA MR 2 FIEZBERITO, &Gt U X757 22 FHhe
B THET 5 Z LI X0 2k - SELDAHIRFFTE 5, 1990 FRUTHE H L7 AM (727 7 hwxU A
VR RN ERICHT DL O T RIELED 5 WDILBRICMA CTRIEELHBEL2RERA L LD TH 72,
ST — Rz LCh, TR EOMWILETH D08, L0 2R FER LT U AIHHETED Z
&L R FRDOMIRA~DOEE L Z > TW D AREERHH Z & AN EHLT 52 &, 72805 IRIDM HZ
HE[S) &0 L7 MR EN & B 2 D,

F R OHIPH A 2 DIMB A — R~ BRI 225 L e U T, SRR RIE SN D 2 E RN EBEICR D,
Mz T, RERZACIZRHGT 2 72012 b MR T AT RE 7R £ 5 IZILAMED & 2 i fi-CHEED ¥ L A9 Th
Bo VT UAOBHEED LT RTORMICHRBERA LIoRHLEZITS Z &%, ZHEPHEEENDZEHE
ZBNDDOTHEYTIERV, ZOFEBIZEWTIE, Wbhwd (71 7y V) 1220 ZEENPBIRIZIET L
B2 RIS R B VWK S Il i L T Z L ICEELIRIRT NE TH D, 7T MNEEEN B
BERIAR 9 2858121, ZOEBONE AT — FORBELZFE L TEXDZ L LHETHD, VT U 4D
SARME E MDD L EMER - BE D A7 A B LIS T A A R R & 3RS REE T S 2 &
2D, BEMESLORE LBE~OFEL AL LIIANTHD, 2L REZHOEHIL, &
PREF OB N TRHL A Z 2 DBEOHRM & LT, BREHHISEORSTHE 2 Sl W T EERN 2Bk 2 HET
LB ETH D,

BEREOT 7'a—F OB Tl BNIREEOMEE S K #E 72 he 2 B & 2 7 B R E F2 0 0 FIEE 2R 5 M
P A EREETHL I ENHEE LTHET O, T HRETOWRE#ESE 5 LT, BuER
DWEEES 2 Z LA, AN DT T v F~ORERERECWE - ABEOWA L H D720, S AR Z G
& LT PAGRAARIC L D A0 FEHE & & H 1T, R ITI TIIsBEEESE O &R O FHITS 5200 2 Hiks o
BEIHEETH D,

F AN AT — FRER ISR 2 @i & LT, LFORDEY EiF s,

2021 FRKRFEFNER -3E_PLO3-



3E_PLO3
021 FRDOKRE

SN — RO PRA FERZIERT 52 L OMBEE L THREESN D HO—2R, FEXIOKRXITHD,
SN ANY — R — T ORFER S AT 25T O ER S DH, TDOTDIZ, REEFESOWNEBE LT
PN EL D, Ll PRA IREEIS L EENICHERET 220D HIETH LD T, MMEFEIOKRKEWN
PRA fEH 1T, PRA FEORER T Cidel, BRI LET—XICHLERLD D, M — FORHEFESD H
LR R E XL, = RORESCEEBIZD N DREZ o2 TV, BEMZHIE OTE I SCfEdT - 325k
LETHERT 5 Z LIC KV IRIATRE CTH D, FIoRM-OMEM O 7 72U 7 4 fHliC BT, BRI RET
OB ROBRELRITHZ LIE 2 ZETRERINENAY — FIZH DM 5D EWIHEEETL
W, IO ELND ) A7 FERITLZ MR EIZiZoe A 02 Vv, PRA FEOKEZITV, BERE
WIEHCE M2 A L7z PRA FIEEK OO NTHZ L b ETHDH, RHEFEIOFNIE, R
MRS EITH) ZLICE EELT, PHEEESHPRIWERZEH, L ECTERME R L MEAV., TD
K EFZEZ DT ENEETH D,

4. BFHEHABICDONT

BAEICENTY, U A ZERIEH OO OB OGN FEHS TGS TV 23, BXAIZ PRA R
THET DT OIER L 725 A[REMER B 2 bLD, 7o, PRA U A7 IEHIE T DRI BE G HOIR ST
e ETOEMBIZR LI TR, U AZIEROIERAPFAEICET L IZR 520, £ 2T, BRSO
FROFFEOHIE LR NFED) A7 BEROEREZR Y A7 ERIEH OB 2 5 OBEHREORE & td
LHIENMETHD,

5. BhYIC

ARG (FRICANRAYT— R) 2002 BEICB T 5 —ARAZT ¢ L LT, BRI IZERHEICBNT
EWNAAOTEICES FE R, iEORML, RN FHESBEICET 23RS IC oW Tllf L7z, 4%, B
ZES, Bty v a VEEZBULRTIFEENTOER, 2 A MEx s L L bic, BET 2% Ha
b L, BRR R EESCEERETRENCE T A T ETHH, b, AEMLA— N (M EGICHT S
A T2 EOIEARNE 2 J71) 12021 FEFDOHRITEZTEL TN D,

B35 3k

[1] BARFDFRAFEEZBSEM LA — F (FAME TSRS VA=), R IR EFTOMEZ 2O R~
WERL RO AR I2E 207 & T DRI X DHkGi % 2Eh b ~, AESJ-SC-TR016:2019, 2019.

2] AR AR, BT3RO ezt Lo o 0 U 2 7 §R A TEN Lokt apE BREIC
B9~ % SEh e © 2019, AESJ-SC-S012:2019, 2020.

[3] Technical report ASAMPSA_E, List of external hazards to be considered in ASAMPSA_E, 2017.

[4] /IARMD, B TIZ R0 H T 2y 7 OENAOBR LS, BARFJ52EE, 63, 1, 50-54, 2021,

[5] HARRF %2 i1 T3 BT OMkGER R 2Rk m Eo72d 0 V) 2 7 M AZTEH Lot & i E Bk E B
9% LI 1E: 2019, AESI-SC-S012:2019, 2020.

2021 FRKRFEFNER -3E_PLO3-



Atomic Energy Society of Japan 2021 Fall Meeting

(Fri. Sep 10, 2021 1:00 PM - 2:30 PM Room E)
[3E_PLO4] Discussion

*Naoto Sekimura’, Akio Yamamoto?, Yasunori Yamanaka®, Takashi Takata' (1.UTokyo, 2. Nagoya Univ.,
3. FEPC)
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Atomic Energy Society of Japan 2021 Fall Meeting

Planning Lecture | Technical division and Network | Operation and Power Division
[3F_PL] Voluntary efforts to improve nuclear safety in the energy

industry with a view to the 6th strategic energy plan
chair: Takaaki Sakai (Univ. of Tokai)
Fri. Sep 10, 2021 1:00 PM - 2:30 PM Room F

[3F_PLO1] Voluntary efforts to improve nuclear safety in ATENA
*Takamori Suzuki' (1. ATENA)
[3F_PL0O2] Voluntary efforts to improve nuclear safety in JANSI
*Norio Atsumi’ (1. JANSI)
[3F_PLO3] Voluntary efforts for safety enhancement at the nuclear power
plants of Chubu Electric Power Co., Inc.
*Yoshitaka Tsutsumi' (1. Chubu Electric Power)
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Voluntary efforts to improve nuclear safety in the energy industry with a view to the 6th strategic
energy plan

(1) RLEMEDT-6HD ATENA OH Y #1 &

(1) Voluntary efforts to improve nuclear safety in ATENA
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(2) Re2Mm D=0 JANSI OE Y B4

(2) Voluntary efforts to improve nuclear safety in JANSI
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(3) FBBAICHEITHEEMNEZLER EDORY BH

(3) Voluntary efforts for safety enhancement at the nuclear power plants of Chubu Electric Power Co., Inc.
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Planning Lecture | Technical division and Network | Computational Science and Engineering Division

[3G_PL] Utilization of virtual space in nuclear field
chair: Yoshio Suzuki (JAEA)
Fri. Sep 10, 2021 1:00 PM - 2:30 PM Room G

[3G_PLO1] Introduction of the virtual reactor workshop
*Genichiro Wakabayashi' (1. Kindai Univ.)

[3G_PLO2] Latest trends in severe accident analysis code SAMPSON
*Masao Chaki' (1. 1AE)

[3G_PLO3] V&V for degital twin
*Seiichi Koshizuka' (1. UTokyo)
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Utilization of the virtual space in a nuclear field
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(1) Introduction of the Virtual Reactor Workshop
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Utilization of the virtual space in a nuclear field

(2) BEEEHMBHT I — F SAMPSON D&M

(2) Latest trends in severe accident analysis code, SAMPSON
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N
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[1] OECD/NEA, Benchmark Study of the Accident at the Fukushima Daiichi Nuclear Power Plant Phasel Summary
Report, NEA/CSNI/R (2015)18, (2016).

2] F&F f#t—, ToOfh2 4, BARFT R 2021 FROFER, 1A04, (2021).

[3] S. Yamashita, et al., “A numerical simulation method for molten material behavior in nuclear reactors”, Nucl. Eng.
and Design, vol. 322, pp. 301-312, (2017).

[4] Jacquemain D., Burdon S., Bramaeker A., et al., FPT1 Final Report (Final Version), IRSN/DRS/SEA/PEPF report
SEA1/100, IP/00/479, (2000).
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Utilization of the virtual space in a nuclear field
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*Seiichi Koshizuka
The Univ. of Tokyo
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Activities in the field of radiation engineering for 10 years after the 1F accident and future prospects
(1) BERE—ICH T LHHHREA - ERICETIHERESEROERE

(1) Current status and future challenges for radiation measurement and shielding at Fukushima Daiichi NPP
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VHORE N AR—NT 1 o 7 AR St
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'Tokyo Electric Power Company Holdings, Inc.
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Activities in the field of radiation engineering for 10 years after the 1F accident and future prospects
(2) 1F BHRRICHRE - BRAShE=RHROEA - v v EVTHR

(2) Radiation measurement and mapping technology developed/applied after the FDNPS accident
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TSR 0D 22 [ 53 AT % LS HEHR C & 2 R BRIE O v b ~ D BR A @ £ 0 . BREEHIZ 31T D B A
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Activities in the field of radiation engineering for 10 years after the 1F accident and future prospects

(3) MSHEHRERDIMEC X HRIFHETE

(3) Radioactive source estimation based on radiation shielding knowledge
R
Ui RV — IR TEREE, 2 IR BT

1. [FC®HIZ

fEEE 1R AREF (LLT, T1IF] W9 ,) OFHEORIS TERELRBRED —OIZ, FHFEREN O
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* Hideo Hirayama'-

! High Energy Accelerator Research Organization., > Nuclear Regulation Authority.
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Figure 1. Ambient dose equivalent rates in mSv/h above the shield plugs
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Figure 2. Structure around the shield plug
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Figure 3 Schematic drawing of the collimator system Figure 4 Measurement points above the shield plug

= 10°
% L H
No.1

? r \ | : ; No.2 ]
w 10° Lo N S I No.3f 1
® : ‘ 1 i : No.4 E
c
3 b i ‘ i § 3 ]
LA S EE S—— N A S— §
o £ : ; : : : 1
3 t | : \ : ; ]
S0l A T o T S T ]
@ b i : : : E
© i : ‘ Mo o : ]
_‘é 4’.{"
3 10% L ;Wwwwwwﬂmb ,,,,,,,,,,, i
b | WWLJ
=] ; ;
E o' LL . i

0 0.2 0.4 0.8 1.2

Energy (MeV)

(a) Above the shield plugs (1)

Figure 5 Measured pulse height distributions above the shield plug

Table 1 Estimated Cs-137 concentration at the gap under 60 cm of the shield plug

. Concentration

Pomt Peak count rates (cps) ”
(Bg/cm’)

No. 1 328 +13.4 5.7E+10
No. 2 719 £8.13 1.2E+10
No. 3 234 £ 10.7 4.0E+10
No.4 472 £ 746 8.1E+09
No. 5 8.67 £ 7.46 1.5E+10
Average concentration 2.7E+10
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2 BRETIE, AT r DR, BERORHDEERD T, ZNEIUT Cs-137 HEDOFLEMTFEL TN D, 5F2
FIORT LI, KOBYRBEEIL, AITHE, EVhR— BT~ ATIZEDHE, 2BDT0~A 70
A— MU ES EHIERAOBREHE AW E£m pRICEDMET, 777 X2 BEONAITH DN, v—
NV RTZ T EORKE EMOKE TIRERBEOBEREE CTH D, TNTNOREFIEIIZTRENE R >R
RERIDHEET DD, FREEZOLOBIEL- L5 2L o TWD, O aHEX, 772V
OB GR T2 F 0 LT WEFTZ BRI v —L R 7T 7 DA OGT COZERIME Y &R d 5V LK ¢ FRHR
BYUBEERN, OV R T T7RETORMIGRICLD2ZNENOHREYERLE LT —/V FT T 7 EOZEH
TOWEMMN SRS Z &2 E 0, =NV KT T 7 LB EHREORBICERL T 5 Cs-137 HI X 2% 5 % HE
ETDHZENTED,

Table 2 Comparison of surface contamination density measured at the operation floor of the Unit-2

NRF54 ST Her=H A5
(NRA2021.04114#I7E) | (7E2019.5.209%) | (NRA2020.1.30#I7E)
—_— Cs 137773%.%2%!5
Bg/cm
No. 1 3.3E+01 3.3E+05 {if&(8)
No. 3 . 1.2B+01
No. 1 PRER 3.7E+01
No. 6 6.2E+01 6.5E+05 & (1) 7.00E+04
No. 7 8.3E+01 6.7E+05 {iriE (11) 1.70E+05
No. 8 1.9B+01 6.4E+05 {if& (12) 8.00E+04
No.9 |v—nk75s 9.7E+05 (i & (12) 1.70E+05
No. 10 5.1E+05 {v.j& (15) 1.00E+05
No. 11 1.6E+05 8.2E+05 {iLf& (13) 1.70E+05
No. 12 1.0E+05 L.OE+06 {ir & (16)
No. 13 ERIIPS 2.0E+05 (V& (17) 1.70E+01
No. 11 3.6E+01 2.9E+06 {i{& (18) 1.70E+05

05 EEHNIE &S PG CEVE 7 AN
OB
(IR}

(1) AXT7vENS 1.5m TORIBEYLERNSOHEE

A7 v KD 150 cm CTOELME Y &R, K, RIHFLMAEEOHIIZL 5 HF 5065 TH 5, H
SHOPERERTIE, 7 7 > FAE B L O —v R 7T 7L OB ETESEATIC LV 17 235 40 mSv/h
Lo TWD, UFTIE, = R T 7 B oEYS EET 30mSv/h 23E0 (R, KILORIEE) (2%
B2, =V RTT 7 EEOREMEIL. 79-148mSvh TH 5, D 114mSvh 22—V K7 F 7k
MCTOMBYERRLTDHE, = R T7 7 EEEHREORMICIESE L TWD & Bbihvd Cs-137, Cs-134 &
NSb-125 12 L DM &L 84 mSv/h £ 725, FE6m O—HEREEDEMIEN 60cm D227 J— K F
EBIZ® D HAT, B O L E TR D 150em (B TOMBEYEREL, BRH A r— T T HLadt
o — R oegsSNT TS MR & BATERER AR IR & U R & R AR IS 2 Fik9) 2 L, Cs-
134, Cs-137 K UK Sb-125 DIBEYLEEFE S 1Bg/em? DA O JEDFRE Y BERZFHE Lz, IKED A I 7THIE TH D
LTS Cs-134 & Sb-125 DIFEYEE L, Cs-137 DIHFYEEED 10 % ThHh5H Z L5, Cs-137 1Bg/em? %472
D—)V RZZ ZHILTO 150 cm 5 & COEIBRE Y B3 IX, 1.26E-06 uSv/h &7eh . o — /v K77 JRH
DIGYLEEEIE, 6.6E+10 Bg/em? (BRI TILA) 70 PBq) & HEE i1 5,
(2) K y MRARE Y B D OHEE

56 NIRRT R y AR EY BRI, MERUC LV EMRN 2 Y A —X OB NFIKICRE S LD Z & D
O, IKEOHEXMNRE LIZFHMERFRETH D EEX HND, —/v KT T ZLUANOGEFTORIERFIL, 0.1~
B mSvh LIXH0ZRHHHOD, 1 mSvh BETHLHZ b, =V KT 7 EOZERIT S IR DG
WCEDHEENFEL 1 mSvh THDHETDH, =V RTT 7 ETIE, 777 EBUANOEFTCTIE, 7.1~12
mSvh THHDT, =)V KT Z 7D LB & HEEOREDOGYIC X 2 %515 6.1~11 mSv/h & 725, THZ%E)
FRUR & BT ERBR H SRR 2 05 5 IR & TR HER IS B9~ 5 F4E) 2R LT, 2 U A —Z | Zxbii L CF
BRSO AR AEOHIREZ DI HZ LIk, 2 ) A—XNE COMELO F 5 2 B4 L7254 T, 61 cm (3
IEONEHR) O 7 ) — b TTEOERR O ORE ¢ SR ERLFHE L, (1) & FEIZ, Cs-134 & Sb-
1251, Cs-137 D 10% Th 5 & LIzHH, Cs-137 DIFYE D 1Bg/em? DRFOZR [ vy #RFR &Y &3 0.352E-
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Latest trends of advanced reactor development supporting nuclear innovation

1) RFOERANDFEIFHFEDIKR

(1) Latest trends of advanced reactor development in Japan and foreign countries
L FEE L RREE Ran!
' AR 0T FE B FE A

1. [FC®HIZ
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BT 2E (74— VT4 AXT 1) BEDLN TS, FHEUFBRIIFE T IR - BIZ Ok % BRE
THEMDBE THY  BE R TFHERICRODOENTNEAS /) _R—=2a VOEREZAEL L TWDHZ b,
HOHRZJEA L - AR~ EBEEZ DT D62 L bMNBROBEOVESTH D, AEH TIL, EZRH
FE[EH A2 G EA ORI Z RN T 5H L &b, ERNIZBW T 2050 F U —AR =2 — h Z /U T 727
FIA 7 R_X—= 3 VR D R OB W & FITRAT D,

2. EStOBIREIM
2-1. *kHE

KExT R LF—4 (DOE) 132020 425 A, DHAFSEGET = 7 F & (ARDP) | Z B4 L7z, ARDP (Zi3,
5~7 AELINIC FZRE AT HE 2R S eI 47, F R D 32RE U A 7 K82 H g & U 7= Bl « s - BUHIRR AR 2030
EATITEA DR S0 2 e ER R RSO 3 SOB 7 TV =R 0 | AFIT L EITN %
R IR 7 e Y= 7 MIX L TEeE 2 E M+ 5, 2020 4F 10 AIIEFEFEF LT TV —& LT
TerraPower -0 kU o7 A AIE I (Natrium %7) & X-Energy LD IR AT A AR (Xe-100) M3EE S 41,
ATEIL 2021 4 6 HIZUAF I 70, %EIL 2021 4F 4 AlcU v > bR L hmE RSN, £
720 2020 12 AIZIEMo 2 2O 7 Y =2 oW T H RSN BE S v,

T AU B fZET R (NASA) 13 DOE & Jb[m] TERF I ERA R BMEEEAR O BRI 20 TR 0 | 2021 4 7
A LRI BN OFEM 725 LS S AR I B 2 BRI U D 25 . BWX Technologies
(BWXT) #t:, General Atomics Electromagnetic Systems (GA-EMS) £t O Ultra Safe Nuclear Technologies (USNC-
Tech) ® 3 A3 E L &K Lic, 4RO 3 H2HIEICED D SMR 1, T HIRA AL EHEE O E 2
TdH Y, HALEU BREL (U235 OIEMEEN 5~20% DKM Y 7 >) AT TETH D,

EPhiaA LR CENZ S L HMBER E LT a7 b Pele 325 _EIF, 2020 4 3 A IZ Westinghouse
ft, BWXT #1: K% OY X-Energy #EIZ % U T/ /S A VR 2 38 59 5 B OFfifl 2 53 Lz,

Z O, FeAT U CRREHERGE D T2 DR & 1 T /- NuScale Power fH13 7 A # R ENLAFFEAT (INL)
2/ PWR OEERR Z 5 LT 0 | 2021 454 HIZHE HD, 2021 425 AIC HI SHEZ KRB L7 Z & IiTEd
fEIZHT LV, INL (21X Oklo #h#8/ N =i Aurora & &% 5+ 238 %, £ 72, GE Hitachi Nuclear Energy f1:
I BWRX-300 O FH AR DO 7= D JeATHA % 2020 45 1 A HRMG L TR Y, 2021 4 7 A3 EHik G o 7=
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22. h+4

BRI, 2018 EIC SMR 2 — R~ v 72K E L, 20204E 12 HIZIZSMR 77 v a v T EREL, AT
— 7 RN — %R 2T SMR AT B 48R Lz, W77 2Tl 100 UL EOHEIASM L T, &4
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2020 FEATL D 2030 AEARHFEIC T TEAT D Z ERRESN TN D,

T3 B CITBAERTD D EERRIF X 0 ik B AL < ZaMENM LT 27210 T dbEioE @ik o= 3L
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W3 (A Z VAN, =a— T T RX0 4 ZINKOYATF 2T ) OMBUFD F7F Z [EN T SMR
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e S RN AR SN, Fo. R T =2 G . SMR BB o7-, o & U AT
I, EEMA~OBREA FTHE/ T 30 77 kW FEE D SMR #1548 % 2028 4E £ CICAR L, Ziki< 7= —X
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Latest trends of advanced reactor development supporting nuclear innovation
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(3) High-temperature gas reactor co-generation without core melting
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