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Planning Lecture | Technical division and Network | Nuclear Fuel Division

[1A_PL] Development Status of Accident Tolerant

Fuel
Chair:Masayoshi Uno(Univ. of Fukui)
1:00 PM - 2:30 PM Room A (Lecture Bildg. L 1F L-4)

[1A_PLO1] Development of Accident Tolerant Fuel for
BWR (1)
*Kan Sakamoto’ (1. NFD)

[1A_PLO2] Development of Accident Tolerant Fuel for
BWR (2)
*Masao Owaki' (1. Toshiba ESS)

[1A_PLO3] Development of Accident Tolerant Fuel for
PWR
*Seiichi Watanabe' (1. MNF)

[1A_PLO4] General discussion

Planning Lecture | Special Lecture | Local Commition

[1B_PL] Activities for Reconstruction in Tohoku
Chair:Makoto Takahashi(Tohoku Univ.)
1:00 PM - 2:30 PM Room B (Lecture Bildg. L 1F L-3)

[1B_PLO1] Revitalization of Fukushima and Promotion
for Research, Technology Development and
Industrial Creation by Innovation
*Yoshihito Ozawa' (1. Fukushima Univ.)

[1B_PLO2] JAEA Activities for 1F Decommissioning and
Environment Remediation
*Tokio Fukahori' (1. JAEA)

[1B_PLO3] Activities of CFReND (Center for
Fundamental Research on Nuclear
Decommissioning), Tohoku University

*Yutaka Watanabe' (1. Tohoku Univ.)

Planning Lecture | Joint Session | Joint Session 2 - Research Committee
on Fuel Reprocessing Technologies for the Future Generation, The
Reprocessing and Recycle Technology Division

[1E_PL] Fuel Reprocessing Technologies for the

Future Generation
Takashi Matsuda(JNFL)
1:00 PM - 2:30 PM Room E (Lecture Bildg. M 1F M-1)

[1E_PLO1] Introduction od Research Committee
*Tatusya Suzuki' (1. NUT)
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[1E_PLO2] Requirement for New Reprocessing 1
*Masatoshi lizuka' (1. CRIEP)

[1E_PLO3] Requirement for New Reprocessing 2
*Takashi Shimada' (1. MHI)

[1E_PLO4] Panel Discussion

Planning Lecture | Board and Committee | Board of Directors[Fukushima
support project]

[1G_PL] Current situation and future perspective
of agriculture in Fukushima after nuclear

disaster
Chair:Shinichi Nakayama(JAEA)
1:00 PM - 2:30 PM Room G (Lecture Bildg. M 2F M-21)

[1G_PL0O1] Measures against radioactive contamination
and its achievements in agricultural land in
Fukushima
*Moono Shin' (1. Fukushima Univ.)

[1G_PL02] Resumption process of farming damaged by
nuclear disaster - Ensuring food safety -
*Ryota Koyama®' (1. Fukushima Univ.)

[1G_PLO3] Future perspective of restoration policy in
Fukushima after 10 years from the Great
East Japan Earthquake and nuclear disaster
*Kiyoshi Tachibana' (1. Fukushima pref. gov.)

[1G_PLO4] Discussion
*All Presenters’. *Shigeaki Okajima®. *Michitaka
Sasoh® (2. President of AESJ, JAEA, 2. Toshiba
ESS)

Planning Lecture | Technical division and Network | Advanced Reactor
Division

[1H_PL] Status of technology development
recommended for safety standard

demonstration reactor of SFR
Chair:Takaya Ito(MFBR)
1:00 PM - 2:30 PM Room H (Lecture Bildg. M 2F M-22)

[1H_PLO1] Overview of safety enhancement
technologies
*Shoji Kotake' (1. JAPC)

[1H_PLO2] Recriticality-elimination technology
*Kenji Kamiyama' (1. JAEA)

[1H_PLO3] Nanoparticle suspension sodium technology
*Kuniaki Ara' (1. JAEA)
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[1H_PLO4] Three-dimensional seismic isolation
technology
*Tsuyoshi Fukasawa' (1. MFBR)

Room |

Planning Lecture | Technical division and Network | Reactor Physics

Division

[11_PL] R&D status for Fuel Removal on Fukushima
Daiichi Nuclear Power Plants

Chair:Jun Nishiyama(Tokyo Tech)
1:00 PM - 2:30 PM Room | (Lecture Bildg. M 2F M-23)

[11_PLO1] Current Understanding of Fukushima Daiichi
Accident and Fuel Debris Information
Obtained from Decommissioning Activities
*Shinya Mizokami' (1. TEPCO HD)

[11_PLO2] Overview of R&D status on Criticality
Control Technique for Fukushima Daiichi Fuel
Debris
*Makoto Nakano' (1. IRID, MHI)

[11_PLO3] Important Issues in terms of Criticality
Safety
*Kotaro Tonoike' (1. JAEA)

Planning Lecture | Technical division and Network | Nuclear Safety
Division

[1K_PL] Safety of Advanced and Innovative
Nuclear Reactors and the Preparation of

Regulatory Infrastructure
Chair:Naoto Sekimura(Univ. of Tokyo)
1:00 PM - 2:30 PM Room K (Lecture Bildg. S 2F S-21)

[1K_PLO1] Pursuing Nuclear Innovation
*Kentaro Funaki' (1. METI)
[1K_PLO2] Safety design features of innovative
reactors - Case study: NuScale
*Hideji Yoshida' (1. JGC)
[1K_PLO3] The Concept of BWRX-300 and the Feature
of its Safety Design
*Masayoshi Matsuura’ (1. Hitachi-GE)
[1K_PLO4] Regulatory Trends on SMRs in other
countries

*Kiyoteru Suzuki' (1. MRI)

Planning Lecture | Technical division and Network | Fusion Engineering
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[1L_PL] Status and prospects of R&D for fusion

DEMO
Chair:NAKAJIMA Noriyoshi(NIFS)
1:00 PM - 2:30 PM Room L (Lecture Bildg. S 2F S-22)

[1L_PLO1] Overview of fusion DEMO development and
issues in DEMO design
*Yoshiteru Sakamoto' (1. QST)

[1L_PLO2] R&D and issues for in-vessel components
design
*Hiroyasu Tanigawa' (1.QST)

[1L_PLO3] Concept of remote maintenance and R&D
issues
*Kouichi Kikuchi' (1. MHI)

[1L_PLO4] Concept of fuel cycle system and R&D issues
*Yasunori Iwai' (1. QST)

[1L_PLO5] General discussion

Planning Lecture | Over view Report | The University of Tokyo, Yayoi
Research Conference -Techniques and application of atomic and
molecular spectroscopic analysis-

[1N_PL] Research developments using excellent

properties of Lasers V
Chair:Shuichi Hasegawa(Univ. of Tokyo)
1:00 PM - 2:30 PM Room N (Lecture Bildg. S 3F S-32)

[1N_PLO1] Diagnostics and characterization of
concrete structures using laser driven
ultrasonic techniques
*Tomonori Yamada' (1. JAEA)

[1N_PLO2] Development of ultra-compact pulse lasers
and application to preventive maintenance
of infrastructure

*Yuji Sano’ (1. NINS)

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

[10O_PL] Thermal-Hydraulics to Risk Assessment
Chair:Yoshiyuki Narumiya(JANSI)

1:00 PM - 2:30 PM Room O (Lecture Bildg. S 3F S-34)

[10_PLO1] Contribution of Thermal-Hydraulics
Simulation to Risk Assessment
*Yu Maruyama®' (1. JAEA)

[10_PLO2] Application of nuclear reactor thermal-

hydraulics to risk assessments
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*Atsushi Ui (1. CRIEPI)

[10_PLO3] Detailed Risk Assessment with Thermal-
Hydraulics for Nuclear Fuel Facilities
*Kazuo Yoshida' (J1. AEA)

[10_PL0O4] Panel Discussion

*All Presenters’
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Planning Lecture | Technical division and Network | Nuclear Fuel Division

[1A_PL] Development Status of Accident Tolerant Fuel
Challenges and Prospects

Chair:Masayoshi Uno(Univ. of Fukui)

Mon. Mar 16, 2020 1:00 PM - 2:30 PM Room A (Lecture Bildg. L 1F L-4)

[1A_PLO1] Development of Accident Tolerant Fuel for BWR (1)
*Kan Sakamoto' (1. NFD)

[1A_PLO2] Development of Accident Tolerant Fuel for BWR (2)
*Masao Owaki' (1. Toshiba ESS)

[1A_PLO3] Development of Accident Tolerant Fuel for PWR
*Seiichi Watanabe' (1. MNF)

[1A_PLO4] General discussion
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Development Status of Accident Tolerant Fuel: Challenges and Prospects

(1) BWR ARHBERZ®D 1

(1) Development of Accident Tolerant Fuel for BWR (1)
TN
L H AKZIVEL B SR U £

1. [FC®HIZ

e BB — R R E T A BRI, R 0% < O E 2 12 d W THEELIME A 5 o 708 LR EHAccident
Tolerant Fuel: ATF) DAFZEBR R 3D B D, FANEICB W T, 2015 DD 2018 A £ T 4 R, &
BREEBGIRT— RN X — T O A Z T - HABIR R (ZarEm BICE T 2 BrRR O BEAFRR K IF ~ i
AT IANT 7= $ i Bl S ) AN S 4, ERMBICIANT 72 ZeBR R AT oLz, AREETIE, FETHD
NI ERED 5 5, BWR RBREHES & U TR LB AT v L A B S B% (FeCrAI-ODS 7 = J A
A4 0 LIBE, FeCrAl-ODS &i&3) ICBAT 25 A £ &, FEALICRIT A% ORE L BEL R D,
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PEZFREEEIICIA LS, DOl E BB O RN - iR Em ESEL 2L Th D, FRFL MR EAR
BCTHDZ e DB ~EPICEAT S Z L2 BT 2 & & L BEFHG - A R 2 e RBRIGH Lo,
PEESFN I U S DB 2 IE 4 2 (861 & U7, BRRIZIE, BAED FBR BR%E CEfE S C & 7= FeCr-
ODS #il o> FAERFZEA AR (FRATRIEZ B Tr) | SIS - AT 2 R KRNI 2 & & bio, U PE R
AT NFFETHEE I FeCrAI-ODS AFE DR WA FIH L, FEERNS IR A —H—TH b7 m— 3L -
Za—2 U7« T7ax)b Tx 3 (GNFD), R Ch 5 B ARBIREIRT (NFD), 77> b A—H—T
HDHANGE =a—27 V7 « = U— AR & LT H AR OB JAEA), K¥E LTl
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THALH Y, KFBREROIHENTIEE EFOMEIE & LICEETH D, FeCrAl-ODS % & e FeCrAl &4:1%
ERAKRZELKFEARICENT, BOEERO T VI THERER SN D 2 & CTriRKER IR 2 BT E
BEE e U CRIEICIRICE 2 2 RN TN D Z 0D, 20 FeCrAl &4 D& FI A L TRIEARR
FRALER 2 P95 2 & T, B LD BUSER & BRI E 9 K FEFAE 2 KIBIARI T 2 A S & L,
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(BUSERTF VT 1) RRE VISR 2 BUHRGE R 7 VI & BEAFIR B & [ 2 ICHERF D 72 01
T 523D FIET ERROSUGESRF VT 4 R T 20BN S D, D78, BIFEAM S & LTI, FeCrAl-
ODS T & 2B hME IR 2 B A kI K VAR T 570 & L CRURER T VT ¢ Z g LoD, FeCrAl-
ODS A va=v hga L i L TEN T DR (B 21, AKERIUZ & 672 5 KFEMLE Z & 72200,
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WEEIToT2, 2B, WET — 2 WEIZITKEA—2 U v PENIHFZEFT (ORNL) @ High Flux Isotope Reactor
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ZRWT,JRF IV AT LFHEIZE T 26 R OB E 2 T, BAKIFRM Chol & % 2 7= Fe-12Cr-6Al-
0.5Ti-0.4Zr-0.5Y,03 & L 7=,

FeCrAI-ODS OFAfETId FeCr-ODS & [FFEIC, @M RKORUE, A W=7 a7 B X0
HHEZERL L, 2 0%, MFHEM DM BT & B 24 0 K9 2 & THRM-CIBEE M 2457, #EEoR
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2020 FRKREFNER -1A_PLO1-



TA_PLO1
20200 FDFER
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Development Status of Accident Tolerant Fuel : Challenges and Prospects
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Development of Accident Tolerant Fuel for BWR (2)
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Activities for Reconstruction in Tohoku - The 10th South Tohoku Nuclear Symposium -

(1) EEA/R—L 3y - a—X MEBLBOFMHIEIZDLNT
~H-HMEDREZBIEL T~

(1) Reuvitalization of Fukushima and Promotion for Research, Technology Development
and Industrial Creation by Innovation - Aiming to create new value -
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Fuel Reprocessing Technologies for the Future Generation
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2020 Annual Meeting

(Mon. Mar 16, 2020 1:00 PM - 2:30 PM Room E)

[1E_PLO4] Panel Discussion

TSROBFHYRFT L. BICSETORMOERG ECHBEITHL, T IRILE—AOFARITE
L, BRRIEDBICILN D TUK AIEEMR S Do RDEFNI XFLICSVWTEBENIEL. BRI DILD
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FHYRTLEBME, BKRY 1 O LIC DV TIEREE RN CERETSENTH Do
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Planning Lecture | Board and Committee | Board of Directors[Fukushima support project]
[1G_PL] Current situation and future perspective of agriculture in

Fukushima after nuclear disaster
Chair:Shinichi Nakayama(JAEA)
Mon. Mar 16, 2020 1:00 PM - 2:30 PM Room G (Lecture Bildg. M 2F M-21)

[1G_PLO1] Measures against radioactive contamination and its achievements in
agricultural land in Fukushima
*Moono Shin' (1. Fukushima Univ.)

[1G_PLO2] Resumption process of farming damaged by nuclear disaster -
Ensuring food safety -
*Ryota Koyama' (1. Fukushima Univ.)

[1G_PLO3] Future perspective of restoration policy in Fukushima after 10 years
from the Great East Japan Earthquake and nuclear disaster
*Kiyoshi Tachibana' (1. Fukushima pref. gov.)

[1G_PLO4] Discussion
*All Presenters’. *Shigeaki Okajima®. *Michitaka Sasoh® (2. President of AESJ, JAEA, 2.
Toshiba ESS)
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Current situation and future perspective of agriculture in Fukushima after nuclear disaster

(1) RAMICEFEIBHABRBTRAREEDHR
(1) Measures against radioactive contamination and its achievements in agricultural land in Fukushima
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(IS PNES
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SEXH

[1] faE R, TR ERYL I A2 (36 THETAT) OFRYL IR HEEU - 2 BRI ORI L (CFp% 30 4 3 H KKEAD)
[2] 5< LEDERZENRIHE#RL, B EREN®R, https//fukumegu.org/ok/contentsu2/kome.summary_2.html

[3] H3CH, BROEERTFRETFHORBMNAE L A% OMBE (2020) FE¥ERA L7256 88(2), pp.19-22

*Moono Shin

Fukushima Univ.
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Current situation and future perspective of agriculture in Fukushima after nuclear disaster

(2) RFAKFBICLABBENCERBATEF T ROREZHRT H=OHIC
(2) Resumption process of farming damaged by nuclear disaster - Ensuring food safety
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BEXH
[1] BEEXE - DNMUBK - BRIEZ, BEICEHKGRELS LV ET (2015), HTFEE,
[2] /DR AHE B O BEEARE O BLR & 3REE « Wl O A PEFRGERI B~ (2018), 7 FE A 60 (9), pp.533-536.

*Ryota Koyama

Fukushima Univ.
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Current situation and future perspective of agriculture in Fukushima after nuclear disaster

(3) BX10FLIRZREA T-ERBIRDRE

(3) Future perspective of restoration policy in Fukushima after 10 years
from the Great East Japan Earthquake and nuclear disaster
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*Kiyoshi Tachibana

'Fukushima pref. gov.
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2020 Annual Meeting

(Mon. Mar 16, 2020 1:00 PM - 2:30 PM Room G)
[1G_PLO4] Discussion

*All Presenters’. *Shigeaki Okajima®. *Michitaka Sasoh® (2. President of AESJ, JAEA, 2. Toshiba ESS)
BEEStvIYavid. BEE—RFAREBHRAERT A (WDRPB. ATV ) (CSHEHERDIEE. KICE
ERNEREXTCHIBFEOMEZ L ZEENEREABIRCEETNI Lz, EERZERERTHSS
91 ~DBRGE LK HSBEEEE HBET L T, BHEEERDIEMS LUBENNG X TRE L D 9 FRICH
SN TITENEEAM - BEREHIOREZERNO TIRDIED EEEIC. BME1 0 FEZ RIBX EHEBERDRE
ZEAMLE T, BEICBRIDIAZEDHEPLERER. TOIVI T ~OSEDFERCHMRERRLTESL. &
BT - EBECHEEECESIZT ONTERONDICEEHAFALET I,
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Planning Lecture | Technical division and Network | Advanced Reactor Division
[1H_PL] Status of technology development recommended for safety

standard demonstration reactor of SFR
Chair:Takaya Ito(MFBR)
Mon. Mar 16, 2020 1:00 PM - 2:30 PM Room H (Lecture Bildg. M 2F M-22)

[1H_PLO1] Overview of safety enhancement technologies
*Shoji Kotake' (1. JAPC)

[1H_PLO2] Recriticality-elimination technology
*Kenji Kamiyama®' (1. JAEA)

[1H_PLO3] Nanoparticle suspension sodium technology
*Kuniaki Ara' (1. JAEA)

[1H_PLO4] Three-dimensional seismic isolation technology
*Tsuyoshi Fukasawa' (1. MFBR)
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Status of technology development recommended for safety standard demonstration reactor of SFR

(1) ZEtERLEHTOME

(1) Overview of safety enhancement technologies
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Status of technology development recommended for safety standard demonstration reactor of SFR

(2) FEERSEIEE

(2) Recriticality-elimination technology
LR L AR LR
Y H AT AT E B R A

1. [FLCHIZ

ORI, P ORI A B L 2R W ER AR T D MRS, SO MR BRI W TR BUG EE IR SR I 78
W, F U T ABEEESE (SFR: Sodium-cooled Fast Reactor) (238N Tk, 4700V O EIRIC 81T 2 Bk
[, HBEREOEFENIERSERANZORNVELREEZHRA LTS, ZOZ LICER LT, SFR BAD
WA B PS> S 4P D AR EE . (CDA: Core Disruptive Accident) Z48E L7222zt Tbh CE CTnb, 20D
BEFAZ DN T, BIfRUWICBW TR TS L 91T, REFZREEIC L 0 RAET DHN = 1L ¥
— X U TR OBEEEDNHEFF SN D Z L 2R T 2 NE TOFEICRDY . BN 2L X —DRAEICEDLH
B E O b O & HERT 5 BEE A FERESRFT SN TV D, AFR I, TR EGEREE T2 BE 9~ 5 WF SRR 38 Ok i
EABDEREEFNT 5,
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Y, CDA HEERMNT 28 U T OFEMEZGT 25 2. DD, ZOHEMBRIL, FRHEBT
M BB RE 2 9 D T 2 — ROBSS, FRHERB N Lo FEBR G ORBRE I fEH & % O R R Ot =
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BEANA TV =2 — FOWE - mE L, REFE LORGHIXM T 5 L WO KA 7 v e b,

CDA DJF I enN O HSHERS ORHT 1T e, Fis —7 v A2 K2 0L ShOBRICHE L TITH, =
UL, FROERL &I SER R ERBIS | RN 2 — FICESR SN AMEE. K OSBRI A A ZEl T 572
W THDH, RENRERFEGTH L IF00 EIERRFE LHRETES: (ULOF : Unprotected Loss Of Flow) 73/E
U OERHER X 1187,

Initiation of CDA b\/ ULOF | Core expansion phase I—\ | Containment response H
P * | Mechanical energy |
S gy o ) Energy release ,&. 7
iz f.r_ﬂ?ﬂ # Fuel-pin disruption | gueto B Z R
) | p L and fuel dispersion | prompt criticality t ‘ t
= il g\ 'aH inside sub-assembly T Sl >
I # SAS4A evaluation f[W
T ubassembly i
— Energy release . — ~ N ~
due tg: 1 ‘ No significant mechanical energy
— I PAMR/PAHR phase |-
ey re-criticality 7 . N
= i | # Relocation of
e st I/ discharged fuel
[ ) 4 Molten-core pool o ] 1T i ged fu
l,_ i} formation \\‘; toward lower plenum
iesszl) @ SIMMER evaluation MH” # Decay-heat removal
i 1
QL% ) e = Achievement of IVR
S

X1 CDA DEHHERE (HB : STER[1])
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2.2. EBRBE
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g . i
Sote el Present approach
Early fuel discharge
Molten fuel=_~
No fuel discharge )
—
9] ==
Compacting motion Avoid large scale
fuel compaction
v SA-can-wally oL SA-can-wall
. g -
Possibility of Elimination of
power excursion power excursion
due to recriticality L
Downward-discharge option Upward-discharge option
(modified FAIDUS)
FAIDUS
N (Fuel Assembly with Inner-Duct Structure) if

B2 WEF 7 MESRBEARE (FAIDUS) I K 2HRUREHEH OMRE (HSR : STER[5]
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(3) Nanoparticle suspension sodium technology
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EBEFE—RFHAREMOBEETRY B LICHRIF-HERFIKR
R&D status for Fuel Removal on Fukushima Daiichi Nuclear Power Plants

(1) BEF—RFHAREMELROFEHEBFERISTONLRET T OIFHR

(1) Features of Fukushima Daiichi Nuclear Power Plants Accident and Information on Fuel Debris Obtained
from Decommissioning Works
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2. REHOBHER
2-1. 1 58

1 SHEITHE A 7 T MK L, BAETIHESNZ IC 2O THHIL T\ e 24, #IEN SR 50 5%
IS B Lo RIS R0 B - RERZEL L2772, —RICRZMA L TEIESE Tz
ICIZE DB HZHBETHZENTEP, AT ZENTERI BTz, ZDD, FFHEHNOKNHEIEIC
I kb, BENTEHL GRET S L LI, K—Iha =0 ARUSIC L AERRGEE & BV E - TR
BIR@ERE L, 3 A 11 HOKITITFLRE « PO 21 o 7o, BRI A 20 UGS b HaE ek
LTWelesd, JRFIFZEBEI A D T2 DET) « KALEDERB 531285 5 TW RN R E I T EE
OF FHOLBRE - FLERICEY . FANEIRICR - 72 2 SRR T 5 R FIEE AR S ORI 2V
BAEL, FAFENMETT DL L BITHRMASRIEN DML bO LHEL WD,

2-2.2 5%

2 S LB R 7 T LT L, AT D EEE A RCIC Z W THHE L TV 22, Hiic L 5 EFEEL D
ELATO 15 I 39 4712 RCIC # FEB) ST oo, BIREREZ S W7 HREK 70 ReffERF S 7z,
L L7235, 3 A 14 HOFETHFIZIE RCIC ITFEFIFIZHEAKR TERVIRIIC A2 D | A IFNOKRBEFIC X
DIRbh T Z e bholz, 27EL, 2 BHOGAICIFRENEBHT AR R E2ET A2 N TX
7ot SR IFE S MRV VIRBE TRRBIA R L SR - FOAERICE s T b O L HEE STV D, 7253,
2 SRR W TR DAL - P DA EA TS 3 A 14 BANS 3 A 15 BARBICHIT T, KRR
DIRWEAE TIEH 2 DR FFEEN S 1km OFEBECH 5 IEMICTHREIE L TWeE=F U 7 —iZBWn
T, ARSI T 5,

2-3.3 514

3EMELHER Y T MR L, AT HAEEEE RCIC 2 W THE L TV, BRI & 5 EIRIEL I
MDOHTHY | EIRERITEKE O ELZ T Rh o7, EDT2dZ D%IL RCIC 38 LU HPCI Z il L7225 &
BH T D5 Z LN TE 2, L LARRD 3 H 12 HORICITERERSAEE L, HPCl Ofl#I2 TE v

2020 FRKREFNER -11_PLO1-



11_PLO1
20200 FDFER

W& 2 oT2Z LD D JRTPIFICKEEATE RUVRBUC R0 | THT) BiEA 8k LT, EIREROME
% LIE S <IN A JE T X 22V RIS 72 o TV e A3 AKNEEHIN A BB C© & 72 3 A 13 A RBNZIIAKNMIET T
WIRFLTEHY ., ZOREFHFICREINEE L, RS - FOERICE 72 b D LHEEL TWD, 2B, 35
BB W TR DR - LIRS EE AU 72 3 A 13 B BE S EIC T T, B BR AR E O Rl Tl
HDNF AR D 1km ORFEECH 5 EFIC TREMNE L CWet =2 Y 7 =B\ T, T2 %
HEhTnbd,

3. BEEWOBRHE T T ICET B1ER

3-1.15H%

15113 2020 42 2 A BIEIZIW T, BB 7 U BMFE L TV D EHEE STV DA ST 2 Z LN D
WHFHEZFZRT 52 LN TE TR, Fio, XTFTAZWNOPFEMFEICBNTIE, M 1IRT@y,
KOYE DK 20cm~1m FREEFE S > TWDH Z ERFER SN TV D0, EOMEEIZ OV TOREHRIFE L TW
720N,

3-2.2 5

2 SRR ABI AT ZZIVNOFENZKBEAT T T b THY . BHERST 2 Z LN OEIIZHOUN
THHRIERA TG SN TE Y | T A X VREIIXERD D FEL Uiz £ 5 e HEREY-OBREHE AR B A
FL— MR A RS T-EFEZE T L TODLDR RO TS, F72. 2019 4F 2 A ITHEREY o vl Eh iR
AR A £ L, HEREYREVEED THD 2L, K2 O X5/ aiR, SRROHERMITES A LTS 2
EMTEDLZENERIN TN D, HEREIT 40~70em FREE D & TRT A X VIR ERIZIER > T Y | i
FIAICIER SRR D L DIV ENTW DRI TH 525, HEREY B IRITEK LT,

3-3.3 514

3 SHEIIRINE RN O KRN BT Z > b L L TRV, K a Ry hEST AZ VN TIERSE S
ZEICE VR AEHRE L TV D, 3 S5HEIE 2 B & i U CHERIA K E < RPV WHEIEY Td 5 il
BNEPEEANRT AZVRNICE T L TOD Z EBRHERENTWD, o, #fEEm S b 2m Ll EL 725 THED |
HEERIRF AT OISR S AL D49 100t DT TV &H DHEE SN A BRFEICHE LT, L0 2 < OZMBHREYIC X
DEDLNTND, HREMITZRITHEAL TEBY, 2015 FEOFHE TITEEEOEE I THHE L Y bRV &
DO TNDZ END, BAJIERT A X2 VINHEREY) Td 2 rTREMED VY,

TR
Tii4~T264
ss6a~7114 IR

NN /06 16:18:45

PCV floor LV.
T.P. 4044

1 1 SHAR AN S IR O HER) 2 2 BT R H VNHEREY) ATE R A 3 3T A Z LINHERY

*Shinya Mizokamit!

! Tokyo Electric Power Company, Incorporated.

2020 FRKREFNER -11_PLO1-



11_PLO2
20200 FDFER

FEREty 3y

BEE—RFHREFMOMLHEY B LICHIT-HERARIKR
R&D status for Fuel Removal on Fukushima Daiichi Nuclear Power Plants

(2) BBETIVBRREEICET SHRMRBKER

(2) Overview of R&D status on Criticality Control Technique for Fukushima Daiichi Fuel Debris
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R&D status for Fuel Removal on Fukushima Daiichi Nuclear Power Plants

(3) BMAREDBRAN L RI-RE

(3) Important Issues in terms of Criticality Safety
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Safety of Advanced and Innovative Nuclear Reactors and
the Preparation of Regulatory Infrastructure — Future Initiatives —
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(1) Pursuing Nuclear Innovation
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1. NuScale power plant
1-1. NuScale power plant current status

Drawing on 60 years’ experience with commercial application of PWR technology, the NuScale SMR is an

evolutionary simple and innovative advancement. NuScale SMR design incorporates unique features that reduce

complexity, improve safety and resilience, enhance operability, and reduce costs.

To date, licensing of the NuScale design within the U.S. has progressed to completion of Phase 4 of NRC review in

Dec. 2019. NuScale is on track to meet the significant milestone of NRC design certification in January 2021.
1-2. NuScale general description

The NPM (NuScale Power Module) is the fundamental building block of NuScale SMR plant. It consists of a
reactor core housed with other primary system components in an integral reactor pressure vessel (RPV) surrounded

by a steel containment vessel, all of which is partially immersed in a large pool of water that also serves as the

ultimate heat sink. As many as 12 NPMs can be co-located in the same pool for scalability. The major NuScale SMR

design features and nominal parameters are provided in Figure 1.
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Plant Parameter or Feature Value
T NuScale gross electrical output (MWe) 720
NPM gross electrical output (MWe) 60
= NPM core thermal output (MW1) 200
Number of fuel assemblies in NPM 37
Fuel assembly lattice 17x17
_ Effective fuel length (m) 2.00
e Average linear heat rate (KW/m) 10.25
Number of control rod assemblies in NPM 16
Design life (years) 60

Figure 1 : Major NuScale power plant design features
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2. Safety features
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The NuScale design is the safest advanced light-water reactor. No other design has demonstrated the fully passive

and fail-safe core cooling, assured ultimate
heat sink cooling, and unlimited cool-down
without operator action, electrical power, or
water re-supply. The reactor building is a
seismically robust (Seismic Category 1)
structure capable of withstanding natural and
man-made events.
2-1. NuScale Defense-in-Depth approach
NuScale’s Defense-in-Depth approach is
compared to a conventional LWR in Table 1,
organized by International Atomic Energy

Agency (IAEA) defense-in-depth levels.

Table 1 : NuScale Defense-in-Depth approach

Defense-in-Depth Level

and failures

2 - Control of abnormal
operation and detection of
failures

3 - Control of accidents within
the design basis

4 - Control of severe accident
conditions

5 - Mitigation of consequences ¢

of significant radiological
releases

~20 safety-related systems
Historical set of design basis
events

«  Active safety systems that
require electrical power

Core damage frequency (CDF)
~1x105

Multiple active systems required +

to protect critical assets

Several design basis events
lead to core damage

Numerous active systems and
operalor actions requiring
power.

Large early releases

m

Emergency planning zone = 10«

1 - Prevent abnormal operation =

Only 8 safety-related systems
required for safe operation
Reduction in design basis events
due to simplified design

Passive safety systems*

CDF < 1x107"

Simple, passive systems 1o protect
assels”

No design basis events lead to core
damage®

Passive systems requiring no power
or operator action

Small delayed releases®
Emergency planning zone << 10 mi*

*JAEA DiD improvement recommendation (INSAG-12, Basic Safety Principles for Nuclear Power Plants)

2-2. Maximizing Simplicity

The use of innovative and simplifying features in NuScale design has a positive cascading effect on plant safety.
Fundamental to NuScale's focus on simplicity is the incorporation of all major reactor coolant systems inside the
reactor pressure vessel.

The innovative design of the NuScale ECCS requires no AC or DC electrical power to cope with design basis
events. All valves are automatically aligned in their safe positions upon loss of power. By simplifying the reactor
design and associated engineered safety features, it is easier to build in safety system diversity, redundancy, and
independence. As a result, the plant's response to design basis and beyond design basis accidents (BDBA) is also
simpler. The simplified response enables levels of automation not achievable in more complex designs.

Individual NPMs are designed to be independent from each other to the greatest extent possible to simplify and
standardize NPM safety and auxiliary systems. NPM independence, from a safety perspective, ensures that upsets in
one NPM do not propagate to others.

Table 2 provides a comparison of safety systems and components required to protect the reactor core for the
NuScale Power Plant versus a typical PWR plant.

Table 2 : Safety systems and components required to protect the NuScale core in the US

Safety System or Component | Typical | NuScale | Safety System or Component | Typical | NuScale
PWR PWR

Reactor Pressure Vessel v v Condensate Storage Tank v

Containment Vessel v v Auxiliary Feedwater System v

Reactor Coolant System v v Emergency Service Water System v

Decay Heat Removal System v v Hydrogen Recombiner or Ignition v
System

Emergency Core Cooling System v v Containment Spray System v

Control Rod Drive System v v Reactor Coolant Pumps v

Containment Isolation System v v Safety-Related Electrical Distribution v
System

Ultimate Heat Sink v v Alternative Off-Site Power v

Residual Heat Removal System v Safety-Related Emergency Diesel v
Generators

Safety Injection System v Safety-Related Class 1E Battery v
System

Refueling Water Storage Tank v ATWS Mitigation System v
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2-3. Design basis accident

The NuScale SMR has its origins in the principle that advanced reactors can be made safer — safer to operate, safer
for the public, and safer during and after accidents. From the elimination of primary coolant pumps to NuScale
innovative passive emergency cooling system, NuScale design maximizes simplicity while providing
defense-in-depth through redundancy, diversity, and independence of safety systems. NuScale risk-informed
performance-based (RIPB) design leverages risk information in early design stages, simultaneously improving safety
and reducing cost.

NuScale SMR design enhances plant safety through its deliberate design choices that eliminate or reduce the
likelihood of potential accident initiators. As summarized in Table 3, six of eight traditional design basis accidents
applicable to existing PWRs are eliminated or have reduced risks for NuScale NPMs.

Table 3 : Design basis accidents for NuScale

Design Basis Accident NuScale Response
Steam system pipe break Reduced consequences from lower fuel failure fraction
Feedwater system pipe break No change
Reactor coolant pump shaft failure Eliminated with natural circulation of primary coolant
Spectrum of control rod ejections No change
Steam generator tube rupture Reduced likelihood from tubes in compression (shell-side primary flow)
Large break LOCA Eliminated by use of integral primary system configuration
Small break LOCA Reduced consequences from no fuel heatup
Design basis fuel handling accidents Reduced source term from half-height fuel assemblies and 15.2 m of
water above spent fuel assemblies

2-4. DHRS and ECCS

The NPM are submerged in the reactor pool, which is part of the UHS. Passive heat removal to the UHS using
DHRS and ECCS maintains core cooling without pool inventory makeup or operator action (Figure 2).

The decay heat removal system (DHRS) is used when the main steam isolation valves (MSIVs) and feedwater
isolation valves (FWIVs) are closed. Once a DHRS passive condenser is in service, a closed natural circulation loop
is established transferring core decay heat and sensible heat to the UHS. Emergency core cooling system (ECCS)
valves open to establish natural circulation flow of reactor coolant between the reactor pressure vessel and the CNV.
The CNV is immersed in the UHS, and transfers heat passively to the UHS.
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- MSIV: Main Steam Isolation Valves- FIV: Feedwater Isolation Valves
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- RRV: Reactor Recirculation Valves P : Close B : open

Figure 2 : DHRS and ECCS for NuScale
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2-5. EPZ reduction

The NuScale-specific severe accident and source term analyses provide the technical basis for simplifying
emergency planning and reducing the size of the NuScale plant emergency planning zone (EPZ) compared to
traditional PWRs. Emergency planning is a fundamental part of NuScale defense-in-depth strategy with levels of
defense that include accident prevention, accident mitigation, and protective actions. Based on this methodology and
criteria as well as source term and radiological dose calculations, NuScale calculates that the EPZ can be reduced
from the current 10-mile radius of most U.S. nuclear plants to the site boundary as shown in Figure 3. Reducing the
EPZ size to the site boundary is only possible due to the incredible safety offered by NuScale design, which results in
substantial reduction of societal risks to the public.

y '
Containment /

Reactor Vessel B \
Fuel Cladding — |
| y

>

Reactor Building

Reactor Pool
Containment
Reactor Vessel

Fuel Cladding

Reduced EPZ

—

* Passive Safety

* Additional Fission Product Barriers

* Significant Delay in Release of
Fission Products

NuScale Plant

Figure 3 : NuScale EPZ

3. Regulatory Perspective

The NRC regulations include a process by which applicants can propose an alternative to existing requirements,
known as exemptions. This process ensures that the alternative approach protects public health and safety. NuScale
includes some exemption requests in its design certification application. These exemption requests are necessary to
properly address the passive safety approach inherent in NuScale design. The design certification application
provides the justification for the safety of each alternative sought by NuScale. The following seventeen (17)

exemptions in Table 4 has been applied and approved by NRC.

Table 4 : List of exemptions in the US

No. Regulation or Regulatory Guide Description
1 10 CFR 50, Appendix A, GDC 17 & 18 Electric Power Systems
2 10 CFR 50, Appendix A, GDC 19 Control Systems
3 10 CFR 50, Appendix A, GDC 27 Combined Reactivity Control Systems
4 10 CFR 50, Appendix A, GDC 33 Reactor Coolant Makeup
5 10 CFR 50, Appendix A, GDC 40 Testing of Containment Heat Removal System
6 10 CFR 50, Appendix A, GDC 52 Containment Leakage Rate Testing
7 10 CFR 50, Appendix A, GDC 55, 56, &57 | Containment Isolation
8 10 CFR 50.34(f)(2)(viii) Post-Accident Sampling
9 10 CFR 50.34(f)(2)(xx) Power Supplies for Pressurizer Relief Valves, Block
10 | 10 CFR 50.34(f)(2)(xiii) Pressurizer Heater Power Supplies
11 10 CFR 50.34(f)(2)(xiv)(E) Containment Evacuation System Isolation
12 10 CFR 50.46a and 10 CFR 50.34(f)(2)(vi) | Reactor Coolant System Venting
13 | 10 CFR 50.44 Combustible Gas Control
14 | 10 CFR 50.46 Fuel Rod Cladding Material
15 | 10 CFR 50, Appendix K Emergency Core Cooling System Evaluation Model
16 | 10 CFR 50.54(m) Control Room Staffing
17 10 CFR 50.62(c)(1) Reduction of Risk from Anticipated Transients Without Scram
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4. Summary

This paper introduced the features and passive safety of NuScale SMR, and the initiatives of regulatory and
applicant in safety review for design certification of NuScale SMR in the United States.

The current Japanese new safety regulations are intended for restarting existing NPPs and are not intended for
application to innovative reactors such as NuScale SMR. In addition, it is hardly reasonable to mechanically apply
various SA measures newly introduced in the new safety regulations to innovative reactors such as SMR. If they do it,
it is expected that the inherent benefits for the innovative reactors will be significantly impaired. In other words, new
safety requirements and safety standards different from existing light water reactors should be considered and
established for innovative reactors such as SMR. It should be understood that the US approach, that the applicant
proposes alternatives to existing regulatory requirements that do not match the SMR and discusses with regulatory
body, also illustrates one approach to such an attempt.

In other words, when considering safety requirements and safety standards suitable for an innovative reactor, the
US approach is helpful, but need not be limited to it, and should be approached from a broader perspective and
viewpoint. It is necessary to aim for the establishment of safety requirements and safety standards that higher safety
can be achieved more rationally. Toward such a large goal, we would like to propose that gathering wisdom from
industry, government and academia, a serious discussion on “What should be the safety requirements and safety
standards for innovative reactors such as SMR?” should be started aggressively and quickly, first of all. We would
also like to request sincerely that a new regulatory framework be applied to innovative reactors such as SMR are
created based on the results of such discussions, and conclude this presentation.
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IR DEIRFEE L DaI o= —2a BRIV BB L, FEAEEHEEDTWD,

HFFIZONTHRRTH D, RN X —FRGE (VDR) & BRI 2 HLD fA % F0T, Terrestrial Energy
HEOBHORBEENIBGEIY R L OXFEEZED TR Y, EXRTRAES ORI FORX 72 27
DHBEHEZOWTRHE G ORI 2T, MEBED LN TND,

4, INED 21— )LFORERFIZONT
PLFCIE, RFIKENZEBIT S SMR OZEHHNCE LT, B OREE 7 0t 2 259 5, SMR
GEFFENCB T D Ny 7 &2 30|y EiF, HET 5,

4-1. SMR IZ8B1J 2 Bl DR~ 1 & R

KENZIBNTIE, 2008 4R, PEFESR ) SRR IZ BT 2 FFR v IGETR OB I /R S/ 2 & 25217, 2010
FEEZ, NRCIZL Y, BN X BIHEREN I S N7z, I, B2 1X, SMRIZEIT 5 BRARFHE X
1% (EPZ : Emergency Planning Zone) OF%EIZEI L Cid, 2013 A IFEER % 3 L T NEI 28 White Paper %
TERC L, B R & O 0 B 28T, 2017 4121E NRC A BLHI MR 2 W/E LTk v | 2020 I ‘iiﬁﬁuﬂ:
WHEITSNDIRELTHD, 20X, EEROBEBOB)E LEEIT 5T, HHIFHLA O F w23
NTEY, EEROBEINHKEL J%h%) Z e HHRSHAOREENMTOIL TN D Z LN bnD,
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4-2. SMR DR 2 EH
4-2-1. EPZ D&/

TVA (2 X D HRHE &2 ESP IR W T, ¥ 10 ~ A /LD EPZ % M5 &4 581470 NRC LRI f bk %
HEELTRBY., 2o ET, @VA MERAN, O)FER2~A L, O275—ADEPZ #MEL T 5DH, ZhiL,
BI{TO EPZ O EICHET 2 E 2 T2 L o>, PRA Zif L7ZFIEIC L D, SMR Oz H-S5< EPZ @
K/ hOZLEEFHALERETHY, NRCELTH, 27 7ua—F a8 LTnd, BRiX, o7
2 —F 2 HANCEY ATe 7= O O 2k L TV 5,

4-2-2. REFRDBIROEY HF

NuScale Power 123, DC H&& & 13AINC, 2017 1242 H L 7= Topical Report (23T, REFEABIFE LT\ 23
SMRIZIBW TR, ZaRITHY T 5 EN (Class 1E ) AL LTHY, ZAMN NRCITKR I Lz, =
x, BIRICIEGTET 2L/ 2 A L TR0 O THIUZL, Class 1E &R & A% & @ NuScale Power #0 3=
ENRDOLNTZHEDTHY, SMR DLEM, REFDTV TNV IZRT—D20FH L NZ D,

4-2-3. Y —RH — L DOFHlFIE

SMR D Y — A X — NMIBT 2 iEmic DWW Tk, §7ClZ DC & M55 LTV % NuScale Power #1:4% & B 24 &
EOXEEEZ W U CREmAERE STV D, AL, Y —A X —2OFMEICE LT, BITORKIELEDE
BIIAEEOFAMETHERSNTIEY, BUTOHBEEDOE X FEAETs 2L &2 5, 2L, BTOH
FIRUE A BRI D &R IR & 72 5720, SMR OAT 28 TH 5. K0, B UiADMERE,
FRAE B 70 il PR 18 25 & 2 64 %5 Mechanistic Source Term # 3 H-% 2 & T, K 0 @Y G A1T 5 J7 1 Tk
FAED LTV D,

5. F&H

AFETIX, SMR OFHFEN R THED G TWORWA RIS 2 & & bI2, FRICHERF & I3 B2 5/ 8% H
9% SMR IZBHT 2R AT XGRS, £ O F Tilam STV D Z BN B3 2 R 22 611 o T
BLL7-, HrRlZ. KENCBIT D SMR ORAHENCT SN TIEL, FEERN S OFRATRFE OB MBI 22 L L,
HE YR EEERTaIa=r—2a 210 RN L—/LOREICE Y A, BEFEOBRBIEROE T IIR
T LD I Cagim Akt L T\ D, ZOX S RETRO T T, SMR OO E S FOREAEE 2 &
BOMRRLY —/VBIEH LTeHi e R FIEERR LoD, EEREBGINRR KLY WFHIZE > THE
W7 A E BfR L Q0D Z & &R LTz,

*Kiyoteru Suzukit

IMitsubishi Research Institute, Inc.

2020 FRKREFNER -1K_PLO4-



2020 Annual Meeting

Planning Lecture | Technical division and Network | Fusion Engineering Division

[1L_PL] Status and prospects of R&D for fusion DEMO
Chair:NAKAJIMA Noriyoshi(NIFS)
Mon. Mar 16, 2020 1:00 PM - 2:30 PM Room L (Lecture Bildg. S 2F S-22)

[1L_PLO1] Overview of fusion DEMO development and issues in DEMO design
*Yoshiteru Sakamoto' (1. QST)
[1L_PLO2] R&D and issues for in-vessel components design
*Hiroyasu Tanigawa' (1.QST)
[1L_PLO3] Concept of remote maintenance and R&D issues
*Kouichi Kikuchi' (1. MHI)
[1L_PLO4] Concept of fuel cycle system and R&D issues
*Yasunori lwai' (1. QST)
[1L_PLO5] General discussion

©Atomic Energy Society of Japan



1L_PLO1
20205FDER
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BREREFICAT-HRERAEOBRRKEEE
Status and prospects of R&D for fusion DEMO

(1) REFRAROME L IFRETORE

(1) Overview of fusion DEMO development and issues in DEMO design
*ﬁ$ HHRCL RURRER G A RR T — A
PR BAR T ZEBR FE T TERE

1. [FC®HIZ
JFARYFRFFEBRSE 7 — R~ TSGR FA BN - IR RS AR A IR E BRI K D IRE S L,
ZOTRNX—JRTh DA RARE O FZBUZ T T ERm E > TV D, ARG ST 7 X~ 58
BZ BT ITER OBGFENERICHERET H L & bIT, REPREE U CREEIEA B 153 RAFE OB R
VAT 72 BE SR ORHI B S v, ARG CIL. B AROJFEAUABR OME & Kl SR HEIRE B 2 025
IR BRE ST A= ¥ S AR O JFRUF R F G [RRE B - — 2 03 S it R O JEAF OBESER FF O Bk & i
FEIZ DWW TR S,
2. REFHARRBARA—Fey
A AR D JFRUE OBFIERRS T B 7 7' 0 —F Tl D S L BUEIT ITER & 3 E L 955 — BRI H 5,
JFARYFRFFER R v — R~ » 7 Cld, ITER TOTZR/VF—Hif%3E 10 BRELL LD 7T X~ ERFRIPRBE D 2k 23
ARE 415 2035 FEEICJRAF 2 PRz 2L E & 3 5 BB~ DOBATHIN 217 9, Z4LE TS, BATEEIO—
T 5 IJT-60SA 1T K DAFFEB%E. BEALA e T IREERRIC K 2 PRERRER, AP HE SR G - T8kt SEa
AR, 77 vy FEFEEEZ AT L CHED, 2020 AFREICE 1 AR C&R K& T 2025 4REE ) B LIS
%2 [ C&R 2% HE L, Ak B ORI 2 R 5,
3. REFHMSHEHORK
2015 4 6 HIZHE L2 FURFEREHE RIFRER F— 2 (2020 4F 2 H
BUE, #5102 4) XV Bst2ED TV FANFIX, Zila )
1.5GW, T2 8.5m O b~ 7 A LiADEE TH S (K1),
21 AL ZAICEMA T RV X —IC L D REFEiFL HETZD
nER&%%%%wrmy\7?%7%@%ﬁm%6wtm#@ﬁ%
@wfwéo:hif@@%ﬂi@ﬁxw\%ﬁ%\ﬁyb@w\
WBAHFORIF 77 o b kg zmic L (K2), BRary
&méé DfER LT JFAE D AR Bt %
0 vy NERMD, ERICHE LS BEE, K
Bto B 2 Ziie 3 2 A S o AR
REFESTET LT,
4. FFERETICGRDH SR
JRARUFRE S D ARG O EBMEZ m o H Tz
O, MIE AR FHERE & U C i IR
HBRFE, DTIRG L v MUEHIN, MeV #iE
W NBI @R, NYF LA _ MY —FF
fili, SE—RECRFE Y I ¥ —3XEF. RS DR
FHEAT, P T T A~ RGN S T,

“Yoshiteru Sakamoto and the Joint Special Design Team for fusion DEMO

National Institutes for Quantum and Radiological Science and Technology
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BRMELFEMEtyay

ERERBEFEICHT-HRAXORIKEEE
Status and prospects of R&D for fusion DEMO

(2) WFABRBHREHCE T -HREAR LRE

(2) R&D of in-vessel component design and its technical issues
IR
B R AT IE B A

1. B=E

REOBREMAEIFAKSRE LTI 707 b, ZANRN—% BXOU I X -—REFonbd, BEAT
A DT RS FICBEWTIWTh oMb, MBS TICBWTT 7 A0 b OBIEN | ki HRA, B X
O A T IR 22 1 DGRBS F A SND 2 L2 b, Lo T, TOMEER X O+ 18
TERSERFF M O MIRGET D 72 DIZITAR & R EINREZ R T D BERN H D, RREE T, FICHEMT 7 07y
RBHFE DOBUR LRI OV TS T 5,

2. WRETSVry FOREMSR
2-1. HFEEBER OBIR

W7 Z o MR b okReIE, eI, BB (RUF UL T) 85, BB F—Iy
HLOSKRETH D, AARDEIET 77y I, KGH - v T 2 v 7 B 5% L L L TR ED
Hiv, U TF T AHEGEE (TBR) % 1.05 UL EfRFET 2 Z &3 DT A FICB W UINADERTH D Z &
B, Bk s TBR Z NS5 2 & 2 —RICHFRFAD T TOONTEL, S HITHE - Bt AmIC
it 2. A OHEMEFOMEEEZ AT 28E & L CHARB LU= A 7TERBO 2 RAKRFTEN TN D,
T ORF O E LT, HEM R REEHME 7 =T A M) . BEREATEL (BewV. LiTiOs /Li2ZrOs-<
T) ORRFE - TR T T AT D,

2-2. JRBUFIZTel) 7o B AT RRRE

JFRUEZ a0 T I8 7 7 oy MBI BT D ROFEIL, RIAEBROMIREREE TIZB 1T 5 E 1RO
Wt & TBR MR Z N SR TR 620 RICh 5, T7hbh, AEEERN L OGE IR
REZ TR T DICIIEAMEIZT 2 2 & TREEREZ KEDICE D 2 E RIS/ D 2 508, TBRFEMRIZIZT T
Yy MEBITAEREETRY 2 BAMIEICT 2 2 ENERanNd, —FH. 7T XAwxfmmil (G
BEMD) 1 3ZRA TP IEFOBRERBKNZZT 5 2 L b HIEM OBEREL LR RATEECH 5, MZ T, HEH
ORFLEEIL, 1T U EH UBEIC X 2EESIT 2 TRA B IE TR A O R (A #ER He, H
DRE) BWHEZEIZRDFEMNDH D L TRINTWDIN, ZOFEEMFHEIIAZRLA P E 7 IRIC X 2 B SRR %
FrRTE R SR, 20X RFIRO T, HK 10T OES F CHREBMERTH D7 = 74 iz #EEM
ELTHEIRPRICHAET DY VAT VT, TA AT a VIR ET 2 —L Y I EE LR L
T—EOFHFmOMMEREMEA R TE 25 2 &4 JFNIZ 1000 EALE SND 7 7 7 v MEY 2 —/WTxt
LCHRIETHZ ERHKT, PO THEBERORBLEHGLZLNTED,

ZONET T v b OFERETRER & LT ITER Test Blanket Module (TBM) RER 23 T 5 #HE T & 5 73,
JFRUFEREE & lh_ D LR RS/ S < B B AN IIVIE TRER S D 720, JFRE G CofEiE
fEEMEICHERE A 15 D IR R & L TRIREMED R D

INODOEL ORMEEMEZBET 5121, IRERIIRFHEIC L 2T e —F TERARH D Z &b, fiE
Fm T T —FRRAIRTHDHEEZHND,

"Hiroyasu Tanigawa

National Institutes for Quantum and Radiological Science and Technology
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BERMEIZHEsty 3y

BRERBEFEICHIT-HREAEORRKEEE
Status and prospects of R&D for fusion DEMO

(3) EfmRFOMZ L FARRE

(3) Concept of remote maintenance and R&D issues
LR
I=F®E T

1. B=E
EERA RAUR I 351 2 @B IR SFOBESIX P OB@IR ORI 69 7T vy b7 A N OXFEIL,
B, RS = U EOFREEICRE BT L2, Zb EESZEY DOM%E L T
BN DH, AT, BERAIFRUR ORI OREE & BIRIREIC O W TOBUR 25T 5,
2. ERATFOME
2-1. T4y MERRTFOME

Ty MIERA— IOl AT 2 2 LA EEL, A— MHHOZHPN AR EX 1 82 %
=70 N2 EL SMAL 3 pEIE LT D, REFIRFICIE, B — N EFICI T — A AR
Ty RET =7 BEOREBRSTRERZ3E L CRBIEEL T 5, ZHBFIRZ., mHEE OO - it
F~R— MBI OMlE > 2 —E~SMU A RE~WNIONE) ~AR— MR A~BLE FHA R - TRHE
AT 2 48ET 5, ERRTE R OBESZ B 11T~
2-2. ¥4 N—2EZRBETOHE

B A N=FIIFEHAR— b BIRHAT S Z E2HE L, A— MHOEOZEMNHENEE 2 1 87 72—
720 3 3EIE LTWD, RSFRHCIE, FESR— MOEERIEL R DT, T VTV A—oN G| H%
ExiE LT, REEEZINET 5, RKRBEFIRITHAERE OG- ik~ — MEHkH (B & —~H o1
RDIA) ~AR— A~
BRHAS.  REEEUH T 218 ET
%, miERTHERE OS2 X 2

SRR
(= PRALE) At RT 1

T =

12T, T I H
2-3. ERHRTICE T HRH & N EBTSY
WoL—L
REE b
ERoERRSTEEEIC S i F3|%
" i fﬁgﬁfﬁ) (L A= EH AR TR

& EMRRSTICE SR 2 5
fliL7z, ZDRER, 777>

MZDOWTIHAKI 60 H AR — |,
B A IR— | ZONWTIIK 30 H

JSR— Lo e, SR A

T Ty ME3E F A N—

AT 1H, Frv A7 2 HB5TOI
ITEXEZHET D & BRIX o

520l RE S, 1 752y MRS O K2 ZA8—5 (Lo d—) EhRRTH

SUT I L—ri—
(BRI Y OTFIZFE)

2-4. BAZEE ORI

FRORE D GIERR ST A RBT DI Y D LB EE 2 SN D BRRE A LT,
*Kouichi Kikuchit
!Mitsubishi Heavy Industries, LTD.
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ERERBEFEICHT-HRAXORIKEEE
Status and prospects of R&D for fusion DEMO

(4) FUFVOLBREIA VIR TLBEEHERE

(4) Concept of fuel cycle system and R&D issues
e R
B R AT IE B A

1. BRSREFOBRHYAIILIRAT LA

BEARR-MIFOLBETHET 2HBMEREF BEREENH1.56W) TIEX, BBEIEARNRT, XLy bE
A FHRFE—LAFMENBD ICKYFATEIILEZRELTLS, FRICEITO2BHEOBRBREEETS LT
LI%EFHESATEY . RBBEARDO)F AV ILFAZEMICHEENTHALEKRZ- ) FOLOBRES A
JIVERBFHEERNICETSIIENDELL S, BE. A7 7 VATERMNED ITER ICE WL THREZRO B
YA IOUDETLNED, REFOBES A VILEREFOEG EOHFHEERFEA TR TLOFREREN
ITER DB AT LERLGDZEICBELZET S, REFOELGIEEMMNMET ZLA/BEESIh, ERER
DEW ITRR [T&E TIXTEBROERICEDICHBBHRBICEATIE VNI LFLE) T4 ERFIREFTIE
BHENE, LT, TS5y b M) FILBREORKILICHT EZRENREEFICENCTEIRELELD
EMITERBBES A VI EHR-KELGEBVEL D RERHTNBEREBFATEERERZEHDTHY 5"”7.&
EHEERANICHALADIZENRELDEEREL LD, REFHEHRANT M) FOLIZDNTIEESR
FAL-RBIREZBETILENEL D, REFICETS NI FOLREHEEEEL. l’*#—l'&f(@)l«d)nxnﬁxﬂé
CEWTRYFILLAURY M) —FEBEREIDLENH D, BBV AIIVICETEIR)FILLA R L
)—IFZDREN MY FIOLOREKIEEET ZRLY MNEARLFARBEZERT 5 KFRELES BRI
BHETEIENRAEFND, HICEBO R FIOLA R M) —DERICIIKRRCASBEERDOEME
BT 5, FPOAHZEZMYBRE, KERCUEIHERTD LT 208 T5E45<. D-TEAKHEBEEIA
THITEALY UYL O] EREN DA ETKRRCLASBEEROBEMICHENTHAHH, D-TIEEHHNA
[SRATIBKRENTSAVDHFEREZEBT IEEETELE FA4LY FUHA UL [FREET. 8
KEDKREZBNICKZRUADBERICKIBRNANHEEZET D, FTI07 Yy FTEESNIZNITFY
LORRGEUREBMICTS U7y b b)FOLERS A VRICBKRZRMT I ENREINATLS,
BKETHEREINEZ M) FIOLIE M) FOLOEREZ BHICKRRIASBERICEIRMANHMEET 5,
FEFOHFEETHLTI07y b M) FOLBREORELICK L TIIKRRMEADBERIC & 2 HT- G RGE
PHERNIMHE LT, BERATLEERDO FUFILA RN M) —DERBICIEBRANFEEINDS, F
RN THIBKREZREICHET HHEICETHREE M FULKREOMG N EEEGLRHFO M FIL
DEEREOERELZIEERHFEZ. BELRTLELT R FOLOBRERE ZIHT 2 TR RE
BLALIEDOETRELL D,

2. BEYAIILCRATLOKRE
BBV A O ILDETEGERBFTLTORY THS,

- BEEDTHEIEKER - U FILOEE,

FOFOLDRREIZCEVELSEANY DL IDRE,

s EBKF. FUFULBLTESKE ORI,

FUFOLA AR ) —DBIES & UEHT,

F)FOLRIBO R TFLAAD TS ATHHADHE,
TS ATHARADORE, (TS5 AIHRAERNSD Y FHOLBRIRBPIZELS MY FHOLARFONE, T
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MYPRE EKRRMADBEIC K YRHRS ERHE L THIRT S-H00HE,)

- TEENTHRET D N FILKOWREE ) F 7 LDOEYR,

=TSy FTERENT M) F O LDER & RBEADES,

- BER, AUTFURAEER., BEREROJTEIF M) FULOBRELREANMET 5HRADFE,
PRES A VIVDBRFE MY FIOLLRTLOMERSG. BHEY AV ILDEHES. BLV I FILRENR
ELNEEEZEERT S, REFORIABSIVERICBTEIETELIRID 1 D2(zHhHlFond, ITERIZEIT
5 bUFILEEDHFEATDEERE, ITERDERRF L L TORKMELAH S L DDREIFLURDOZMEHERD
BELEDLDTHAEDEZICEDIE, BAN MY FHULEEDHRA L FRICEET D ) FILRKRE
ROFEZ ITEREBLEHERTES CETRERERZZEELTW S,

3. BEEREFOBBY A VIR T LOERK
[RENFDERFIY A VL OBBERER 1 I127T . BEIL—TE. A4 BEIIL—T . HITBREIL—T (F#Y
IR - RGLASDBE - BTER - KREBR)ETS Uy b MYFOLRBL—TIZKEIEN S,
1) 7S5 ATHHRIER (TEP: Tokamak Exhaust Processing System) : ¥ 5S4 ARy FIZTEHRESh=F 7
HR, HABBHSELCDIHR, F—BOOAVTA A= VJICKVELBEIHRGEK. /85 D) LS
ERIGEHREHAEHE T TEP ICTUET S, TEP [TEWVWWTIX., T KRRLADERMEBEEET 5/85
OOLWRBEEZRWT., KRRMLAKEKREUAZEETLEVTFMMIZH TS5, FHHOIELEEBEIZELTIE
RIEKFBARDE S IZHFRICKRZET IO H D0, TNLHIFEFEREIC K YKRRMAAR EKFR
FREAZEELRMEFBEDARICRIGFLRAVWTHBR L., KRRAMAKARIFKRRMASBERIZEY . K
FRGAZESETHVHRIEERD ADS #RH S B TRBICHHT S,
2) KFERMziA5 B (ISS: Isotope Separation System) : FMH R THIBEKFZBREL. EKFE LY
FOLEZRBMEICETERT 5. KRENAKRZERHICHELIS DT ILEMI LFENRBZOERE%
BELTWS, FRARBETIEIKRRMAZRILT 5180, KFERLAKA AR ) — HIZTR)FoLA
IRV M) —HRELLGIRANH D, £-NBl ADH# D DREICFREHLGREEENH S LICBENLE
THd,
3) BTREL - %% (SDS: Tritium Storage and Delivery System) : EKZH LU M) FOLZEEAY FN
DKERBEREEMEIE, EBRAFIEVOBRICTERT %, BHBEBEYAVIILTREESABVARIZE
RARERICE T, KERBERELTEVI UAFLTHAIVEBHMETHS-OBFERNICRET
REFICEWTITERICHEN N E L SAEEENR L. VI VIO KERBEEREORAE L EHTILVS,
4) FYFHLEREZR (ADS : Atmosphere Detritiation System) : U FHLAEZFZESARNORYKRCEM
THRET D, N FILEHMBERIET IRICFHREERLIZ M) FOLKEKEZRIRT H2EEZHAEHLE S,
FALAOHEREIC, EXEBFHROA VT FUAFICEEMCEREINS M) FIOLOREGEITEERN) F
™ LfrES R T L (Normal Detritiation System; N-DS). #pihs5 O—THRY I A MY FHOLBREVRT LA
(Glove Box Detritiation System;GB-DS) SR &ERF k') F LJRZE L X T L (Standby Detritiation System;
SB-DS) #mEMERITENDB,
5 ~UFILKMIEZR (WDS : Water Detritiation System) : fEERTHEL A M FVLKDSI LERED b
DFOLKESEERMBLEZER., FIFIOLARICERL ISS NEDH®RENZIES, WS ICIEEMBILFEZHRIE &
BRELHEAGIELVATLOBERANMNEEEINS, REFEIZEITS M) FOLKOLEBEERFRENS S
BRERBVRATLOLERICKEABEEZHASHE DL EDHENBLELL D,

BTV LEOEBOT ORI VvR—F > FTHEE S, REFBARNSHLELZE—FEATH
O AV =T 1 —ADEHERLFIHOERS KRNI A I VBELOREE LD, BERTADIRE
BHIZE T HREARE L L TIE, ADS ZREALGVAMY A VLo DEKFEREICRAFET S ) FILD
MHENHD, PATLRGLE, THYELTOBRKEOEPHNERLTHLTEY. COLHDHMREDER
ARDLND, BKBRREICEHET S M) FH LD 5 —FIFISS & WDS D—KERTHY . ISS

2020 FRKREFNER -1L_PLO4-



1L_PLO4
20200 FDFER

NATHROLRELETHS H REEORFZERBL DD, WDS THHY 28BKFHD b Fo LZEHERICH
flT B ENEFTES,

—JHERD DR FO LORED FITE

-t AT RS G T UL & 7e B O s RIEM
BT 5[ 3 7 | MIFYL Sk
. T o BER (%)
A 5 _
R
HZHE 5 ]
=T=FXL >
1 ] 1 BT
TESEEEE
) K55 I FREER T
Y A g B2 |
é RUFH L
q--—. b v JK&&IE% BSkED
g — K HRID i3
Bk 1R ] (EME

1
1 '\EIJDI'JK%T -
: ' e SELIN
bEEL . ) ekl L
4B TR . o— e — iy
HRizE | : 1INV L . | k&R

| : i e | 5 BT "_‘l
ELAIL ' ¢ -
BEY . Y
D% @i RSO | irar Hob el
RS Ryh L e
(Fabh) «#w% D R G )

I BBMEREFOMBY A VLR TLOERE Y FLOREANDREZR

4. BRERBFOBBY A VIR T LEBEICH T -FE
BRERVEFOBMHEY A VIR T LBEICAT-EELGREL LTUTAHIFO NS,

41 ) FOLKLEL R T4
ARICEVWTIEEMERTTIE M) FIOLEEFEL A TLORTH—RIESA TGRSR THY ., £
EEBEDO M) FIOLOREANDBEDAA VNRELEZTORRTHD, READ L FHLBEOINH B
BOXRBRAEMZRLI-OICLEIMIIDBETH D, P FIOLZRBLE L TERT AEMEOURINZEN
DHERICF)FILKOBEUGUENTELLERMT I LFIRELEREEFDEEDN S, BEDEE
BTIETS oy bHASAEKIZERT 2 U FOLLH 39/BICEY ., AE/KDEEBEZEREE% 1.0TBg/L
& LT WDS TUEAEY 5 —RAFKLIEE(F 93.8kg/h EHESN TS, ITERWDS DMLIEE (L ADS HE
KNIBLEHEEHTEART60kgh THY . REFTIX ADS BEKNE & AHNKALIE CREUF WDS DB LT
E(XITERWDS D3 EHHEL LD, BEUEDORANSDMHY A VIO AT LOERAEESEHERT 5120
[CIXREFIZHE T 5 AFMKLEBERDERZIERATILENSH D, REKAD M) Fo LOFE BN IZRET
SEMARBIEIREZEZPDICERELANLTIIEATEY., 75307y FAEIRAD M) FILBEBEDREN
BiTOERLEREICHARETEDILENH D, F£f-. BRE M FILKORLIEBZEMOMILICHEITIE
AT LOTBIHREDRIE® ) FOLKIZKDZBRIFMOZLHEDRIIL HHOETET S,

42 BHEHDFE~ADAFE L VFEISDHEHROHR

DIT BARLY FEHHEERMIZOVTERL Y MIEEMICA L HERTORIEEZET 5, DIT BER
Ly FOREICEALTIEERMNZEVWTHRIIEBSATE Y. RELBMARNSENTLWEIRNHETHD, DA
MICKEM)FOLEZRV-RRABDETH SO, REFICAITIZ ) FUL R&D OEMMESRE L TR
HARYFIOLRERRWVERZEETIRCENT, BEORLENIFILEZROIARTEL LD, F
DHS TZRXAIHAREHKRT HRY TIT OV TIEMRMEICH T S EREFRRIFICH TSRy THEREM
BOWIBEOBRBAR THARERBIRTIEERLEZ D,

43 REFEZRFAVHERT NV FIOLOBAL— FOERE M) FOLEERROEE
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Fr. REFZRF\EALZMIFOLBAL-FOBREZEYT S, HRNICKRBERBEFNHE SN SH.
HRAC KU FOLOFARREIRLOND, MHAKE N FULOERDEOHIZHL, FIFILEBAL—
FOBERBEL. ETIEREA M) FOLRKERKRWERICAIFL-KE M FOLRERREEBE L THEI L
IBHOTEETHHEEZ D,

BRESREFOBRMY A VIO AT LBECATERERZ M) FIOLZRAVGVWEEETERVEENFE
AWETHD, LML, FEFICEIIT M) FI LR OERBRIRIIERNIZIEFEEL TGN, FERO MY
FOLOBREAOKMBEEFFMREFICENTEH, BRICEVWT M) FOLEREBRUTICEIZHET 201
ERATARETHD. O THMEFREFORHY A VLA TLOILZIZMIRET & ELITRBEZEOLER
TE. AR BKEFAOZETEAROERULGRREEZMRT A, REFOREMN - HEWIREHR
DREFHELEG D, FUFOLORYFEWVICET I2REN - HEHNZRMZER V- CICE ITER DORER
DFMADHTIEFR+ATHY .. REFICHITT- R&D OEEHERE L TRE ~ ) FoLRKEMKERZE
BL. RKEFIFIVLORZEWICHT ELERMICEDVEBEB L/ O ZEAFARTH D,

*Yasunori lwai

National Institutes for Quantum and Radiological Science and Technology
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(Mon. Mar 16, 2020 1:00 PM - 2:30 PM Room L)

[1L_PLO5] General discussion

EEE ORBFREEFEO— RV v IHR2018F 78 (C R ZAKMERIZRMZERICSVTEREI N, ZEt
SREOERICATEEENS T > TUD, Aty I3 vTld, EPEEORIFLASABIF—L (B
#~100%) HMRIPORAGESHAOEREBMEEC DOV TERITZEEEIC. 3DNEBER/MELT, |
REBEYOEREREBIRT 3 RHINER. SHEE T CRRESEYE THIRT 3 H0RRIRT. ~UF
DLBBIT 1 DIV X7 LR, [CDVWTHRETDIRIR ERMERE(C DUV TN T B,
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Planning Lecture | Over view Report | The University of Tokyo, Yayoi Research Conference -Techniques and
application of atomic and molecular spectroscopic analysis-

[1N_PL] Research developments using excellent properties of Lasers

V

Chair:Shuichi Hasegawa(Univ. of Tokyo)
Mon. Mar 16, 2020 1:00 PM - 2:30 PM Room N (Lecture Bildg. S 3F S-32)

[1N_PLO1] Diagnostics and characterization of concrete structures using laser
driven ultrasonic techniques
*Tomonori Yamada®' (1. JAEA)

[1N_PLO2] Development of ultra-compact pulse lasers and application to
preventive maintenance of infrastructure
*Yuji Sano' (1. NINS)
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MRERE - BE4 [RRRXFEMERRR] —RF - DFOTASTERMETDLA—

L—Y—DREZFAL-HAEREEV
Research developments using excellent properties of Lasers V

L—Y—BEBFERICLSa V) — MEEH OB LM

Diagnostics and characterization of concrete structures using laser driven ultrasonic techniques
FIUE R, ORJE AT 2, SR BN
DUAEA, 2L —% —iaif

1. FL®HIZ

i B 5 — - IR BT O BESFEE Tl (EET O ORESHINEME O CIADFEOB AN | 1
WFIE N, R TIPEIA RSO EY O RSN EEH SN TRB Y, FHOPEORESLEZEE 2
TN R OB EGF AR OB, BRFEOHBGEOHIENLLENTVD[L], TNHORFHETIE, &K
HHFROBERIZE Y ADPESWTHEEZITO ONREEREI R H D720, vRy NMEOEFBERIE#R &/
BOETERZEEM AR FIR TH D, L—F—HiNL I Lo2M A 1L Uik c B CTERINL TV D,
L—F =W e LT, P xVEORES VT T a5t URSHREFIINRISBEBE S L TE Y, E
EFNZRINEEEITZAD L L BIC, PRI EL L T2 EBHINTH L, AFETIE, =27V —
MEE Z xR E LT, FRCBSILOREZ =R ORI 572012, @SiIRRE LRk sz Ay,
L — =W OB 217> T\ 5,
2. L—H—IZ & B ERRZETEAT

L—H =2 TiE, H5Ld25ar 27— FOREEHFITSVA L —F—RFIC LD BEHFEREREIE,
ZON LRI Lo EER AT 2 2 & THEORBAEET 2, £9. 2027 ) — MUEEFEEZRESE
LDz, MEAL—Y—&2 AT L —Y¥—HE2iTo7, a7 V- MIL—F—%2MHAT 5L, £l T
TIRIBRETH L BT T L—a BRI EOREATEWENRAE UBTEAE SN D,
ARHFGETIIRI BN AT 2 BB HEE)ICE B Uiz, BEEOFHENIE, MEA L —F— L FH L
oz, WEOEZ D FMAHEFEHBIRIEL —F —%2 AW CHE SIS L —F =R 2170, BEEOEHIC
HEOMERDEEZ Ky 7T —ZRICK VBT 2, ZAORE SITHELRFREDT 52 LICEVKRD D,
L—H—ZWrOZ B ERGET 5720, BEREE THW DR & kA2 1T o 72, M5WIEAE 100 mm,
S 200 mm OFERO =7 ) — R ThY, IRHA LV —Y—2 B4 U CORA S 0BERZFHIHE L —F
—, Bt cEREREI L, MEFRO 3 SRTENENFRILZE 2 A, HIH L —— I3V 24.7
ps. BRfh1-133F85 244 us Th o7, FRRICEBOEHT CRHIL72E 2 A, BALE THEN G L, =R D
FERSAIETED Z PR TEL, 6T, BHLoRHBcmT T, miRBRELZa 27 ) — M AW
TL—H =W &7, BERREIDL D CTHEEOEMRHARELS 25 2 L 2R Lz, ZhiX, Kooz
FEATE D B AL EME TR EE . FFMAR N E DL b Z R L T Y | ERTEDOERAFH R TH 5,
3. BhYIC

L—HF—Z R L2 WEdinic L v EmEH» S 27 ) — M oBEEOEHERFMZFHIIL, Zofse
HEFMCTE 2 RELE257-, BETALIICER L TFEREZED TBY . BEARRAEEZHWNTT—
A R—2AERERES 52 LT, B TOFMICEM TE D X MR E2ED D,
BEXH
[1] HewfE - BB O 2k~ » (2019 4FhR), https://fukushima.jaea.go.jp/hairo/platform/map_2019.html
[2] &H FAU, L7 aFy=7 A EE, £E ESE \F 5. sl BA B3 FEFE LTI

LD ar 7V — MHBERAEBINEY”, B AR mGE C. Vol.139, No.2, 2019, P.131-136

*Tomonori Yamada?!, Hiroyuki Daido? and Takuya Shibata®

LJAEA, 2Institute for Laser Technology
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MRERE - BE4 [RRRXFEMERRR] —RF - DFOTASTERMETDLA—

L—H—0ORREFAL-HAEHFEV
Research developments using excellent properties of Lasers V

BINISIWAL——DRRELA VI STFHREE~ADER

Development of ultra-compact pulse lasers and application to preventive maintenance of infrastructure
eEE EY
LA RPN e TR AT

1. FL®HIZ

BV a— 2 — (/UL LRI LD . BEAEOMA ETE L L, S0V AL —H—
VAL LOGHIE . BT, R IiE e & B Aeim OMFZER S ICIE FH STV A 23, IR IERBEICHUR e 729D
BANTOMAIEEE L, NI IMPACT 71 7' Z AN CRR L= FO A XOEH 7OV A L—HF —(%
FLEONES CEMEEEN G /RER 72D, A VT TDA T U A~OBEANREEIL TS, 22 Tl
V=P === 72l LT, BARM. M, Bk EOFPHRE~DRERICOWTHEMT 5.

2. BINELSIWVA L—H—DBA%

IMPACT TR L= FO Wt A XDV A L—W—% K 1IZRT[2], 7V AZRLF—3K 20m) TH Y |
L—H—t—= U IS S s Q A4 »F Nd:YAG L—H—L g LT/ A R ¥ — 3
1710 L/ &V, LA LZRA 679V A5 Ins LU TREROK) 1/10 L <, B — 7 HARFRRE L 25729,
INETERRZRDREMGT L2 LN TE D3],

X1 NSV == L RE~OBHA A —

3. A VI FPHRE~DREA

M1 EFEED L —Y—2EH L. 2T LI =0 A88CBRMMGEREREIC L —Y - —=0 7%
i UTeo RIS G5 iBR 24TV SRR D FMIER AR 2 a8 L7c, 20 b—%—I3 3ITZIREHAI (LIDAR)
MOXPRE LTOMM b AEETH Y L —F—BEREEGICZR T 5 BERBE R E L TOFH S ATRETH
5[4, WING VAT AOKIEZR/INULB RIAD D720, A T TDRA T F o A~OEAR RIS,
4. BHYIC

SEIOBFEICEY, BENONSNAL—F =R ENICEEDL LA VT TDRA T T AR EIC
IRKTEREND Z L 2 MFFL T D, s TIX, IMPACT CTRR LI L—V—2A L —Y—t—=>
T ORERRITIA, M2, BRe R A T TDA LTI ASOHEABERIZ OV THE T 5,
B35 3k
[1] http://www.jst.go.jp/impact/program/03.html,  http://www.jst.go.jp/impact/sano/index.html.
[2] https:/iwww.youtube.com/watch?v=nMsOKKEPKA5I.
[3] MFEF RLEE &, fi: ST L — Y == VORI MIC BT DR, WA RS, 36-3 (2018), 153-159.
[4] B, fh: WOV T NAE A LRERIEE FTREICT D A~ — MNEHE L AT A, WEHEIN, 2019 4F 9 A5, FEMRMR.
*Yuji Sano*

Linstitute for Molecular Science, National Institutes of Natural Sciences
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Planning Lecture | Technical division and Network | Risk Science and Technology Division

[1O_PL] Thermal-Hydraulics to Risk Assessment
Chair:Yoshiyuki Narumiya(JANSI)
Mon. Mar 16, 2020 1:00 PM - 2:30 PM Room O (Lecture Bildg. S 3F S-34)

[10_PLO1] Contribution of Thermal-Hydraulics Simulation to Risk Assessment
*Yu Maruyama' (1. JAEA)

[10_PLO2] Application of nuclear reactor thermal-hydraulics to risk
assessments
*Atsushi Ui' (1. CRIEPI)

[10_PLO3] Detailed Risk Assessment with Thermal-Hydraulics for Nuclear Fuel
Facilities
*Kazuo Yoshida' (J1. AEA)

[10_PLO4] Panel Discussion

*All Presenters’
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iR & ) R Fh
Thermal-Hydraulics to Risk Assessment

(D VRIFHMIZH T 5RFRDEITOFS

(1) Contribution of Thermal-Hydraulics Simulation to Risk Assessment
FLHT
YA ARSI SRR A

1. #&

TEDIEIEL LTI A7 ZIERAT 2B, N2 EROICEHET 2 2 EBNRARTH D, MR Y A7 G
(PRA) IZEEMNZY A7 3T 258 N2 FIETHH OO, ZNEIEHT 5 ETIE, 208 tRb 5 H
W72 i WL 95, BRENL, ST T 7T FOERES Y — 2 F— L0l EFED LUV 2PRA, K
PRA, FHULEEfiFR% D PRA S 2R WT, FLMREEZ Rl-9 080 1 D ThHhoH, ARTIE, ZoFns, b
JV2PRAIZHET D Y — A K — LFHli a2 HuNT, U A T8 2 BRENRAT O % 512DV Tk 5,

2. VEPZT7UOTY FRIZEIT DY —R A —LEHT

U AZFHMZIT D Y —AZ — LFHlOBLE B IE, BREITH S 2 B E O &b F DR 72 53,
TEHEME N E DX A 2 2 7 TEREFISHRE S, ED X 9 73 hen E ORLE DR T U 5 0 A&l 2 BB
bbb, —H. VETTIIT Y MEIBIT A Y — A X —AURDABSR L Z O, BN 2527 )
ThHD (RIVFRT—IL e v VF T4V 4 v T R), ZD=D, HEOHMP A+ THD Z EEERLT, —
AN R E RARFED S DFAET D RN ENRENZ & 2 BB L CREITRSFRIZR M 21T 5 & FEBIEAZ R
REEL RN DEORREH D, U A7 IR 255 2 @\ MERENEZ > TRZ LT 2012, &
B OHEATAIEN L2 T - 98T T2 & & BT, AHED S FRATCHER L B ARAT 208 U CHEE o @ S A 8 E
L. ZhRH « SR AN SO AR D Z ENEETHDH LB 2D,

() BMAHEMEDOZES)

PREFHIZEA UiASD BV TOTZ S EWE L, S0 OIS - TERIC K0 BB & i S 4L, JRFIRE AR NSORE AN
BN ERAT LoD, HAWEREDEZRIC - CEREHPICHI S D, Z ORFRIZIB W TG EWE D8R 5
BRa RBIRNE T D, ZRDOBIGOIZE AL, K20 /N BUREN DR EEA 51T %, KED MELCOR =2— K
BHOVET T I UT Yy MREINT 2 — RIZB W T, 2 b OBENET UL S, Skk7e TV Aixtd 2 ki
PEVE D28 % AP AR SRS O IR DR RIE TS % 5 Te BB 24 8 & B3I C I A EZ2 A L T b, %
DERTIE, BT 77T MRAIRIT2— RO U A7 FHIICRT 2 F 513D TREW, —FH, BB IES
B R SIBEEITNCRBT DEH A E 2 7258 RIEET MU AR TD7RBENH5 2 b /O, FO/E L
T AERDOE LITRE S BARDRMTICBT 57 —IVA 7 T80 71 X D E ORECELIR R Y — 2 X
— WS 2 A B O B (Remobilization) 23281 B, TS DAL, KK RO TEWE
DAL 2B & L LA D KR DIRESCHR AR OBEE R T v v v L & OBSEMED D TR,

B E OZFENZOWT, £ CEVET 77 U7 v MREfITa— RNIZHED Z L IZITREER TIN5, {5
B 2 SR AT I DRI T o — R2HH L S BT 7 7 o7 o MBI o — R aAlised 2T TRl
(U A7 MRS 5 2 &0, BRI 2 — RORE RIS W THREHET VEORBET VEREL, v
TT Ty M 2 — RICHAAND Z EICL 0 L0 EDMICY A7 FHMICHSG T2 800G EEX
bihvd,

RBFET NVOIEAIE, T, IR - BIRPED LN TS, v ab—r g b H U A ORES %
L VEIHEOF T 724 4T v 27 PRAICBWCHHEHATHD LB HD, B PRA IX, —AIIZ, @V EHA
SR NENELTDH ST L UL IPRA & UL 2PRA B3 — AL AT Z E N TE DRI Z2H L
Tnbd, #4737 PRA OIS - BAFSIL, BIEHE. [ENAOMTEBIRC R FEIZIBWTHED HAL, U Y
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B OZEE) 2 S EGREET ORENT R E <78 b & TRIN S,

(b) HEHEREDREE

FEANA AR OMARSERE | FARREH-CHHR OB L, VY — A X — AOFHliO A7 5T, B2 T 2R AR
EDHEZ LN JTIZBWTHHETH D, HHNAIROHRIZIL, EH o0& W) LFRNZREIS CTh DN
IR, BRI VA NDOFRELZED) T —T 2T v 7 FRIT L DR, AR & I XEREIRNE L 72
H DD, KGINBIRD/SA RAZ B ERITHR (LT T 7 U7 v MEAERIZBIT DR K IE A Hn G DB 72
) Nd 5, WO X, SCFE D AHE SR OJE IO D BLE T 248 Th 572, EAiEhfiET O
BEENTIRZV,

WEMAR 25| ZE 2 REMED & 5 BiGe & LT MA RN T4 U D 8A.L =27 U — MAAEA (MCCI)
2%, MCCl DFAR IS 5\ T EERZ RO & LT, IWRE DOSKNAZRNICIE T 5 BICENA SR
KL, ZOKIZEDIERFLEZBEIT AR (V= Fyr 7 4 HRK) B"EZONTEY ., BEZ, RFHEES
J& L2 E w72 FEZ W T ZORROAIMERFHI S TWD, ZOFEF—2DELXFTHY T ELE
THHEDOTIIR, LU, WREOOKFIZE T LTSS, WRE L ORI E0R M CTOPEN D 5,
%< OBIGH»KFCTHITT D, 2O X DS EBET 572513, EE LOZEE) 2 S RI0IC5 B C & 2 2iEhfi
Hra— REIGH LTz, REE D OMENZEET 5 &R0 DS R HEBT DiEROFHEi 28 U T, L9 @ik
b o CYURRIR OB R DI ALE AT 2 E BN WIFFCE 5, Fio, BRI 72 2WEBIfiiT = — RI2 L0 |
VERMF D AVKHICIE T LTBRIOKRAR IR DI A LT G £ OB SR ORI )T L TS & 72 2 KR
R Rk A IRARIRITKR LRIl T & D FTREMED 0 D, IKRIBIRSIBI 1B IRER S, toOBISIZHONTH | fERIDE
TRENIENT 22— RICHA W R A U XA 7 FHMMICER T2 Z L 2 H@FIC AN TR 2 ENREE L E Bbihs,

3. FLEH

UL 2PRAICEIT D Y —A X — NGl ZBNZER D | U A 27 B 381T 2 BARENEAT O 75 512D TR RLIZ R~
7oo LoUL2PRA OGTEHIZER ST, BUmREN L, U R 7RIV CIRFICE B R EEI 2 K2 LT D, B OHAif
7250 2 OB LoD | BARENRNTIC AR D AT Aot C i+ 5 2 LI 2 T, ZOHEdN & Y A 7t A5 H
U7z ZIGENC IS LN Z 23 AR A HIROFREL U R 7 FHIIZ D 2 MM OB &V D BLE S S EE
ThbHEEZD,

Yu Maruyamat
LJapan Atomic Energy Agency
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JROEBEEYa Y

BREN &) R EHE
Thermal-Hydraulics to Risk Assessment

() RFFERFEBF NS U XY FHE~DRE

(2) Application of Nuclear Reactor Thermal-Hydraulics to Risk Assessments

CEIE i
) 2 T

1. #%8
AFETlE, PR 0L 2HE<e PRA (231 2 BVREIRIT ONLE S, U A 7§ & oA I+ 5
FRE, HUEAR B OBIRENEAT OBE], SEAICIIT EBRE AR L, SRORBEERD,

2. BREBHOBENEBERAEH
21, REFFMICHITLRTREENT

JEARRERE OBRENRATIX, JR AR E T Al E O R 2B T, BREFHO AT EHOZ G M O
HEMOMEOMRE B L TEMINTE 72, REXFTOZYMEMGRICIE, HEEEREO SR 72 E A1)
(ACO)X° TZlt] IZHOWTHRHT Litfli 245, THil (2o T, B St S s Bt E i
X DHME D ~DEENRKEL RDAIREMEOSH H VT U A2 REML2FRE L TGREL, TOERNBHEAEL
72356 O TR R i 5 ORISR OGO R4 %, fEx OREN S 2 AET 5 X ) RIS 05
EE TV ERE LTI 24T\, HIBrEEEICEA T2 2 SIC X » CTHlRT 5, EFAFLGHREORHO
R HL(basis) & 72 B 7=, RFHEEFRE(DBA) &IV D, ZLD OMENTIE, JRF-HF O SOGEER ) 28 O fig bt
L BT AT AOBGRBIENT O & 72 D,

TRATRN 22 56 & 3l & 7 L Offtr 20— NI K D FHIIC R LT, flix O S 2 R/ IIERPET MITH 2T
BRI = — R &AWL, ZORERO R S 2B E 2 CHIF R ME~OBEATE 2 MR DL 4
R UARRELCWD, EATIIATEA SR TERY, FICEEGHIRICEb 2 FRICEHA ST\ 5,
22, FEERWRMY R EME(PRA)ICE 1T 2 BT EARAT

PRAIZEBWTIE, LL 1IPRA TIEAEIIMERENT, L UL 2PRA CILFHOERMENT T D, IhEHEE
ZRAIE LT, MRETLIHR T VA EER I TE D Z L PRAES VT2 — RE2 W5, Fig
HERAEHT O B BE, RShEHEORE, 77 > FERBI D28, 1F OEESCIR P A PSR O FHR O I AR,
FROEM T D 2 EHE B OBIERI I, @EF 5 (SA)BIRIC L D MARRAR Z T+ 2 & & b,
AR g A X MY U —(CET)D~T o ¥ 7 OISR ORI E I ERERODL L TH D,

LoUL 2PRA D Y — A X — MENTCIX, BB O OFGTHEME O i B ORFHZ b % SA it 2 — RN Cfig
W42, RHENSHITE ZOFMBASITEND, BRICEELZ 5 DBIGP0ET NVOEREZERLTHE W
S TR IR TN TE D DT, Z D% OIS OESINEN OHIWHI LD, PRABL UL, 152 LU A7
BENEDHZLICLY, FETHIHELY TV AOEREEILEDLVES, UL 2PRA ICLHHESIT T
IR B EKEZ T U ATSRNE, KHEE c SEEOLF IS ERZDIENTE S L LB, MR
NHEBEAZ#EL B A LRI S, et kim0 B BIREDOEERFE L 1D,

23, REMEEEMOMEICEET SF

2000 4£4%121%, OECDINEA R IAEA S DEEE 71y =7 b, X A7 5%ICBWT, IiE#H & ERHmoOmAIc
B 2ikmmnd /e S C& 72, OECD/INEA TliX, RiENSRA Y — 1 v 7 2B B L Chaiali=z— REHW5
WAL ARl T (BEPU)IC B % BEMUSE 71 ¥ = 7 b+ @) 2o E B F1E SMAP OBI%E B, %
@ SMAP FEDERMEDO#HEGRT 5 % A7 SM2AB: ENEi STz, ZOX A7 T, KELIRER & i
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KimDHEMZNOEODF —AICHHE L Cilimma B, PRA OFH Y — 7 ADSH-CMEOHE R4 % %58
L T 10%D 5 F-4R¥E H ) 2 ARGE L 72356 ORREHE B & SR E (PCT) D b ZRRB 2 E (L LTz, 24
L, FHOEROFREKGFEOBHREZIIAATEY, #AYPRAZIE L D N2 METTH - 1=,

IAEA (25T, RIER & K5 D harmonization % £ & L 7=~ ¢ Topical meeting 23BH{# S 41, PSA
WIS X, BIEMDPORENS B E XA T — % EhaiaHili 2 — R&2 02 FIEER RSN, £0
it —#I%, 1AEA SSG-2017p LIz e S T 5,

24, RERBE—RFAREMOAF)BHLURORRHETORKE

1IF FHE OFHHIEECIE, BELZBZ 2 FHCHRKEORAEICB TS, FLBEEDO L, HNALR
AR OB 1L, HSPEE OYLE ORI Oxt R (ERFHERIR) NEEL o7, REETFFAICIE, FEMh
S LTEBMTREFR —r  AOFEAZEZRET DB PRAZHWD Z L 2720, BORE T (SRt
fRAT) OFERNG, B, FIEROCHROGMELTI T2 2L &ioTe, £, FEEOHFENRELEME
M EOBGHAEHET 2 2 &2 B E LT, ZafEm EFHMliOSIEAE A S i, PRA LR OFEAM % i H
Ll Enol, RTIHHIEESOERTA R CIHHESCHEE O/ FES PRA ONERBIRENTND
[6]

KETIE, BB S R OFlE RN OBFSE (SOARCA FHE 1) 23R W HIFEAB CTRET &
ATE2D, IF B ICHERARGERBICL ) —RICmons Lo illkeote, ZO7rY =7 ME, PRAE
TIEER L TR0 ES 00, 1F Fh o R ICHEE L 72 B SR iEIRIE L O ) ) 4 CEGREMRIT 2 BRI T
STWEZELHY, HEHEHED, RCICEHDE LR OME R S1E IF Fi L3R 50, FoORBRO
HIND O X9 A ERGERMEN 2 F5E L T 2 ik, SEIERRE(nsigh)y ™M bnd EE 2D,
NRC 2% v 7128 % L~ 3PRA DO 7 DRI fiit L7230 (SECY-11-00898)) (Zxfd 5 Z B DI
TIE, TOWEE O SOARCA X LA THD L L, 44EMTY /LA a—7 PRA OFElfi % SOARCA # [ D
FITHEEET 2 K 9 NRC A% v 7ITRD Tz, ZORER, @By T U A OO & ZBERPIERR TG L LT
T VA LVEEEDO TV AETRY, VAT RXT AL MOBBICHBITHN 7 52 &N T
SN, FEERITIZE D% D SOARCA O BHLIZH#ZE L T\ 5,

3. NRRC Iz BT B &5t
31 LARJL2PRA DEMBRARNY Y1) —(CET)DHIBEHEEDEEIL

W ONEI L UL IPRA O A X2 "NV U =D~y XL, RECHIRD T > X LS 24 D5 O3t LT
LU 2PRA O CET O~ #1121, MCCI, KFEREE, KAEKUBRFEOBGREI OB, K SGTR F D v
FUAREEND, BREBIOBIG A HeEimm 2 M 5] T2, 2D OBIGOFABE RO 04 &
W Z Lz s, fEk, BUREBIS OISR O E&IbIZiX, Theofanous & D BH%E L 7= ROAAM i4 B3
BTV 5, YT CIE, ROAAM IEIZEER, X0 EfEN 2T 7 0 —F 248107 % PRD IEOITH 2 /MG L C&
72, PRD &L, E&LT D 0IEROBRZTE LG L L, ZHICBEY 5 REFSR L OBRZ %7 — b
ELTRL, HEBLOEY 155 RN I 540 & BT — FoB&RN G, TH EHELOMREEREEZ ST
XD, ZOHEIZEY, BT 7V O RT A7 0 MRS MCCI 2 0 4yl fife 5 4 i bk L7z B,
32. REFEEZRSEEB[AESHEE(TI-SGTR)OEFABAEHR,N S Y XY FEHE~DER

—WERNEIE, SCNRT A, “WFZIMEIE (High/Dry/lLow) L7225 %8O F Y A4 TiX, %K SGTR
DFRENBEEND, ZOTT VAT, —RREEEWRT D7 0 24— =L 7IZWHEHKBTHE DR EE
=T =) BDELDNEI ML — RO E (SG M, Ay L7, EsS—VE R Y)
DEDLVGDT0, BULEMNTIC X 2 FEOERO ST EZE L 725, NRRC TiE, NRC IZ X 575K SGTR @
BHT ORI T (NUREG-2195) Z#2#%12, [ENO PWR IS FEOBAML M Lz, BAME, FHr
WY 2T L OBFENRNT & BEERTIC L Y, L—T7 L — VOB OFE, KEAIZIT 5 BT & &7 mh G
NEZE L7V —7OEEOREEZIMET S LIk, F U AT UM s il 5 & & b,
CET O¥LIESEZ R L, PRAICER L=, £72, L~UL2PRA OFE[EH A FITK D AT _RENELHH - &
HL, ENFEETRVR IR F—ICZOFIRRLFELZ LA L TNWD, 207 7r—Fi%, BB,
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