Wed. Mar 20, 2019 Planning Lecture

Wed. Mar 20, 2019

Room A

Planning Lecture | Board and Committee | Decommissioning of Nuclear
Power Stations Committee

[1A_PLO2] Progress of R&D for the
decommissioning of The Fukushima
Daiichi NPS

Chair:Naoto Sekimura(Univ. of Tokyo)

1:00 PM - 2:30 PM Room A (College of Humanities and Social
Sciences Bildg. 1F No.10)

[1A_PL0O201] Symposium(2019) report
*Noriko Asanuma® (1. Tokai Univ.)

[1A_PL0202] Development of 3D radiation imaging
technology in the Fukushima Dai-ichi NPS
building
*Yuki Sato' (1. JAEA)

[1A_PL0O203] Current status of elucidation of BWR
control blade degradation behavior
affecting debris formation
*Saishun Yamazaki' (1. JAEA)

[1A_PL0204]

*Kenro Takamori' (1. IRID)

[1A_PLO205] Efforts of Review Committee on
Decommissioning of the Fukushima Daiichi
NPS

*Hiroshi Miyano' (1. Hosei Univ.)

Planning Lecture | Over view Report | Over View Report 1 - The
University of Tokyo, Yayoi Research Conference -Techniques and
application of atomic and molecular spectroscopic analysis-

[1G_PL] Research developments using excellent

properties of Lasers Il
Chair:Shuichi Hasegawa(Univ. of Tokyo)
1:00 PM - 2:30 PM Room G (Common Education Bildg. 2 2F
No.26)

[1G_PL0O1] Diagnostic technology for electric power
equipment using laser-induced breakdown
spectroscopy
*Takashi Fujii' (1. Univ. of Tokyo)

[1G_PL02] Theoretical study on aerosol caused by laser
processing
*Hiroyuki Furukawa' (1. Inst. Laser Tech.)

[1G_PLO3] Development of trace radioactive isotope
analysis by resonance ionization and laser

absorption spectroscopy
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*Hideo Tomita' (1. Nagoya Univ.)

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

[1H_PL] Student and Young researcher's view of
research on health physics and

environment science
Chair:Takumi Saito(Univ. of Tokyo)
1:00 PM - 2:30 PM Room H (Common Education Bildg. 2 2F
No.27)

[1H_PLO1] Study of radiation distribution measurement
for the decommissioning of the Fukushima
Daiichi Nuclear Power Station
*Yuta Terasaka'® (1. JAEA, 2. Nagoya Univ.)
[1H_PLO2] Monitoring techniques for investigating the
distribution of radiocesium in bottom
sediment
*Kotaro Ochi' (1. JAEA)
[1H_PLO3] Radiation Monitoring using Manned
Helicopter
*Akira Futemma' (1. JAEA)
[1H_PLO4] Advancement of Airborne radiation
monitoring
*Miyuki Sasaki'? (1. JAEA, 2. Nagoya Univ.)
[1H_PLO5] Challenges in evaluating social impacts in
the early phase of an accident
*Jun Hirouchi' (1. JAEA)
[1H_PLO6] Challenges of radiation protection in
existing exposure situation

*Kazuji Miwa'? (1. JAEA, 2. Univ. of Tokyo)

Room |

Planning Lecture | Board and Committee | Standard comitee

[11_PL] Safety Fundamentals on Decommissioning

of Nuclear Fasilities
Chair:Kouji Okamoto(Univ. of Tokyo)
1:00 PM - 2:30 PM Room | (Common Education Bildg. 2 3F
No.30)

[11_PLO1] Necesaty of optimized safety basis on
decommissioning
*Kouji Okamoto' (1. Univ. of Tokyo)
[11_PLO2] Developing the safety fundamentals on
decommissioning in Japan
*Ken-ichi Tanaka' (1.1AE)
[11_PLO3] Panel Discussion
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*Kouji Okamoto', *Ken-ichi Tanaka® (1. Univ. of

Tokyo, 2. IAE)

Planning Lecture | Technical division and Network | Advanced reactor
division

[1J_PL] Current status of international
cooperation in advanced reactor
development and future R&D issues

(Innovation creation)
Chair:Akira Yamaguchi(Univ. of Tokyo)
1:00 PM - 2:30 PM Room J (Common Education Bildg. 2 3F
No.32)
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*Takashi Takata', *Yukihiro Kirimoto?, *Kenji
Mashio®, *Hiroshi Ujita* (1. Univ. of Tokyo, 2.
CRIEPI, 3. MHI, 4. AdvanceSoft)

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

[1M_PL] For succession and development of test
techniques on materials irradiation

research
Chair:Eiichi Wakai(JAEA)
1:00 PM - 2:30 PM Room M (Common Education Bildg. 2 3F
No.37)

[1J_PLO1] Current status of international cooperation
in fast reactor development
*Hiroyuki Ohshima' (1. JAEA)

[1J_PLO2] Future R&D issues in fast reactor
development
*Koji Morita' (1. Kyushu Univ.)

[1J_PLO3] Current status of international cooperation
in high-temperature gas reactor
development
*Kazuhito Asano’ (1. Toshiba ESS)

[1J_PLO4] Future R&D issues in high-temperature gas
reactor development
*Hirofumi Ohashi’ (1. JAEA)

[1J_PLO5] Discussion

Planning Lecture | Technical division and Network | Risk
Subcommittee[Co-organized by Human Machine System Subcommittee]

[1L_PL] Importance of Human Reliability Analysis

in Probabilistic Risk Assessment
Chair:Makoto Takahashi (Tohoku Univ.)
1:00 PM - 2:30 PM Room L (Common Education Bildg. 2 3F
No.36)

[1L_PLO1] Role and Challenges of HRA in Probabilistic
Risk Assessment
*Takashi Takata' (1. Univ. of Tokyo)

[1L_PLO2] Challenges and approaches on HRA Methods
for Japan
*Yukihiro Kirimoto' (1. CRIEPI)

[1L_PLO3] Applications &Challenges of HRA results to
plant design via Human Factors Engineering
*Kenji Mashio' (1. MHI)

[1L_PLO4] Panel Discussion
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[1M_PLO1] Any idea for successful inheritance of our
"technologies" and "wisdom"?

*Hiroaki Abe' (1. Univ. of Tokyo)

[1M_PL02] Activities for succession of irradiation test
and post irradiation examination techniques
at JAEA
*Kunihiko Tsuchiya1 (1. JAEA)

[1M_PLO3] Activities for succession of post irradiation
examination techniques at a hot laboratory
in a private company
*Yuji Kitsunai' (1. NFD)
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Thu. Mar 21, 2019

Room B

Planning Lecture | Technical division and Network | International
Nuclear Information Network

[2B_PL] Nuclear Energy in Canada

Chair:Yukio Tachibana(JAEA)

1:00 PM - 2:30 PM Room B (Common Education Bildg. 2 1F
No.10)

[2B_PLO1] Nuclear Energy in Canada
* Jean-Philippe Davignon’ (1. Embassy of
Canada)

[2B_PLO2] Nuclear Energy in Canada
*Roman Bilak" (1. Terralog Tech.)

Planning Lecture | Joint Session | Joint Session 1 - Research Committee
on Fission Product Behavior under Severe Accident, Nuclear Fuel
Division, Division of Water Chemistry

[2D_PL] Comparison of fission products and fuel
debris - From the viewpoints of their

effects on decommissioning work
Chair:Junichi Takagi(Toshiba ESS)
1:00 PM - 2:30 PM Room D (Common Education Bildg. 2 1F
No.12)

[2D_PL0O1] Basic properties of fuel debris and their
behavior under severe accident
*Kinya Nakamura T (1. CRIEPI)

[2D_PL02] Basic properties of fission products and
their behavior under severe accident
*Naoya Miyahara' (1. JAEA)

[2D_PL0O3] Comparison of fuel debris and fission
products assumed under decommissioning
work
*Masahiko Osaka' (1. JAEA)

[2D_PL04] Remarks on radioactive material control
under decommissioning work

*Junichi Takagi' (1. Toshiba ESS)

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

[2F_PL] Current status and future trends in

electron microscopy
Chair:Hiroyuki Takahashi(Univ. of Tokyo)
1:00 PM - 2:30 PM Room F (Common Education Bildg. 2 2F
No.23)
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[2F_PLO1] Direct electromagnetic field imaging in
materials by advanced atomic-resolution
electron microscopy
*Naoya Shibata’ (1. Univ. of Tokyo)

[2F_PL0O2] Material characterization using scanning
transmission electron microscopy and
electron energy-loss spectroscopy
*Koji Kimoto ' (1. NIMS)

[2F_PLO3] Material Analyses by Electron Holography
*Toshiaki Tanigaki' (1. Hitachi)

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

[2G_PL] THINK THE FUTURE, in commemoration of
the 20th anniversary of the

Subcommittee on Particle Accelerator

and Beam Science
Chair:Noriyosu Hayashzaki(Tokyo Tech)
1:00 PM - 2:30 PM Room G (Common Education Bildg. 2 2F
No.26)

[2G_PLO1] Future of Particle Accelerators
*Seiya Yamaguchi' (1. KEK)

[2G_PL02] Possible inter-academic-society cooperation
for a bright future of the Particle
Accelerator and Beams Science
Subcommittee
*Ryoichi Hajima' (1. QST, President of PASJ)

[2G_PL03] Application of accelerators in the industry
*Hiroaki Sakurabata' (1. JEMA)

[2G_PL0O4] Discussion

Planning Lecture | Board and Committee | Public Information Committee

[2H_PL] How to disseminate information to

society from AESJ
Chair:Reiko Nunome(RWNC)
1:00 PM - 2:30 PM Room H (Common Education Bildg. 2 2F
No.27)

[2H_PLO1] Reorganization on position statement and
its direction
*Ryuichi Yamamoto' (1. JAEA)

[2H_PLO2] Roles and Guidlines of Press Release
*Mito Sagai' (1. CRIEPI)

[2H_PLO3] Activities of "Nuclear Accident Exposition
Team (Team 110)"



Thu. Mar 21, 2019 Planning Lecture

*Reiko Nunome! (1. RWNC)

Room |

Planning Lecture | Board and Committee | Board of Directors[Co-
organized by Social and Environmental Division]

[2]1_PL] Present Status and Issues on Nuclear

Emergency Preparedness and Response
Chair:Shoji Tsuchida(Kansai Univ.)
1:00 PM - 3:00 PM Room | (Common Education Bildg. 2 3F
No.30)

[21_PLO1] Opening Adress
*Yasuo Komano' (1. President of AESJ)

[21_PLO2] Framework of Nuclear Emergency
Preparedness and Response in Japan
*Shin-ichi Araki’ (1. CAO)

[2I_PLO3] Issues on Regional Evacuation Planning
*Norio Doshida' (1. Ibaraki Prefecture)

[21_PLO4] Issues on Nuclear Disaster Preparedness and
Response: Lesson from Support of Victims
*Yayoi Haraguchi' (1. Ibaraki Univ.)

[2]_PLO5] Discussion

Planning Lecture | Technical division and Network | Reactor Physics
Division

[2J_PL] Trend of Nuclear Transmutation Reactor

Research
Chair:Naoyuki Takaki(Tokyo City Univ.)
1:00 PM - 2:30 PM Room J (Common Education Bildg. 2 3F
No.32)

[2J_PLO1] Fast Reactors

*Shigeo Ohki' (1. JAEA)
[2J_PLO2] Accelerator-Driven System (ADS)

*Cheol Ho Pyeon (1. Kyoto Univ.)
[2J_PLO3] Light Water Reactors

*Tetsushi Hino' (1. Hitachi)

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

[2K_PL] Frontiers of computational science and

engineering to face natural phenomena
Chair:Kei Ito(Kyoto Univ.)
1:00 PM - 2:30 PM Room K (Common Education Bildg. 2 3F
No.33)

2019 Annual Meeting

assessment
*Akemi Nishida' (1. JAEA)

[2K_PL02] Methodology to evaluate tornado-generated
missile protection for structures of Nuclear
Power Plants
*Koji Shirai' (1. CRIEPI)

[2K_PLO3] Predicting atmospheric dispersion of
radionuclides

*Haruyasu Nagai' (1. JAEA)

Planning Lecture | Technical division and Network | Atomic Power
Division

[2L_PL] Safety Review by Regulatory Body with
New Regulatory Requirements

(Installation Change Permission,
Construction Plan Approval) and
Evaluation on Operating Period Extension

of Tokai-Il Power Plant
Chair:Takaaki Sakai(Tokai Univ.)
1:00 PM - 2:30 PM Room L (Common Education Bildg. 2 3F
No.36)

[2L_PLO1] Great Efforts to Pass Safety Review
(Permission for Change in Reactor
Installation and Approval of Plan for
Construction Works) in Order to Comply
with the New Regulatory Requirements for
Tokai-1Il Power Plant
*Tadashi Oumi' (1. JAPC)

[2L_PLO2] Evaluation on Operating Period Extension of
Tokai-1Il Power Plant
*Nobuo Ito" (1. JAPC)

[2L_PLO3] Great Efforts to Pass Safety Review in
Order to Comply with the New Regulatory
Requirements for BWR Plants by the
Supplyer
*Takahiro Konno' (1. Hitachi-GE)

Planning Lecture | Board and Committee | Fellows Planning Committee
(FPC)

[2M_PL] 11th Fellows Gathering
Chair:Hideaki Yokomizo(Chair of FPC)

1:00 PM - 2:30 PM Room M (Common Education Bildg. 2 3F
No.37)

[2K_PLO1] Utilizing HPC for natural hazard risk
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[2M_PL0O1] Target Establishment and Practice in
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Nuclear Research and Development
*Shinzo Saito' (1. Former JAEA)

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

[2N_PL] Challenges and Proposal for
Implementation of Nuclear Safety and

Security (2S) Interface
Chair:Hiroshi Miyano(Hosei Univ.)
1:00 PM - 2:30 PM Room N (Common Education Bildg. 2 4F
No.42)

[2N_PLO1] Overview of SS Subcommittee Meeting
*Kazuyuki Demachi' (1. Univ. of Tokyo)

[2N_PLO2] Qualitative Evaluation of Nuclear Security
Risk
*Mitsutoshi Suzuki' (1. JAEA)

[2N_PLO3] Defence in Depth and Nuclear Security
*Takashi Takata' (1. JAEA)

[2N_PLO4] Table Top Exercise of 2S Interface
*Kazuyuki Demachi’ (1. Univ. of Tokyo)

Planning Lecture | Technical division and Network | Fusion Engineering
Division

[20_PL] Plan of A-FNS

Chair:Takehiko Yokomine(Kyoto Univ.)

1:00 PM - 2:30 PM Room O (Common Education Bildg. 2 4F
No.46)

[20_PLO1] Outline of the A-FNS Project
*Atsushi Kasugai' (1. QST)
[20_PL0O2] Overview of A-FNS test modules
*Satoshi Sato' (1.QST)
[20_PLO0O3] Positioning in the research and development
of nuclear fusion reactors
*Takeo Muroga' (1. NIFS)
[20_PL0O4] Requests from the field of application
*Yoshiaki Kiyanagi' (1. Nagoya Univ.)
[20_PLO5] Discussion
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Fri. Mar 22, 2019 Planning Lecture

Fri. Mar 22, 2019

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

[3B_PL] Introduction of performance code of
technical criteria for waste form and

acceptance criteria
Chair:Satoshi Yanagihara(Univ. of Fukui)
1:00 PM - 2:30 PM Room B (Common Education Bildg. 2 1F
No.10)

[3B_PLO1] Performance-based requirements of
radioactive waste form for disposal
*Hiroomi Aoki" (1. NRA)

[3B_PLO2] Development of waste acceptance criteria
for near surface diposal project by JAEA
*Hisakazu Nakata' (1. JAEA)

[3B_PL0O3] Approach to the manufacturing method of
waste package comply with performance
code of technical criteria
*Masato Tanaka' (1.FEPC)

[3B_PLO4] Introduction of situations and issues on
development of waste solidification
technology
*Takeshi Osugi’ (1. JAEA)

Planning Lecture | Technical division and Network | Reprocessing and
Recycle Technology Division

[3D_PL] Current Status of R&D on Pyroprocessing
Chair:Yasuji Morita(JAEA)

1:00 PM - 2:30 PM Room D (Common Education Bildg. 2 1F
No.12)

[3D_PLO1] Overview of Pyroprocessing and Trend in
Each Country
*Tadafumi Koyama' (1. CRIEPI)

[3D_PLO2] Reprocessing of Nitride Fuel
*Hirokazu Hayashi' (1. JAEA)

[3D_PLO3] Reprocessing of Metal Fuel and Oxide Fuels
*Masatoshi lizuka' (1. CRIEPI)

[3D_PLO4] Processing of Oxide Fuel Using Fluoride
Volatility Method
*Kuniyoshi Hoshino' (1. Hitachi-GE )

[3D_PLO5] Reprocessing of Molten Salt Reactor Fuel
*Haruaki Matsuura’ (1. Tokyo City Univ.)
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Planning Lecture | Technical division and Network | Nuclear data
division[Co-organized by Special Committee on Nuclear Data]

[3E_PL] Frontier of nuclear data researches on

fission product nucides
Chair:Satoshi Kunieda(JAEA)
1:00 PM - 2:30 PM Room E (Common Education Bildg. 2 2F
No.22)

[3E_PLO1] Progress in nuclear data evaluation
*Nobuyuki Iwamoto’ (1. JAEA)

[3E_PLO2] Current status of fission yield research
*Satoshi Chiba' (1. Tokyo Tech)

[3E_PLO3] Progress and perspective of nuclear data
measurement
*Tatsuya Katabuchi' (1. Tokyo Tech)

[3E_PLO4] Comments from users' side

*Go Chiba' (1. Hokkaido Univ.)

Room |

Planning Lecture | Over view Report | Over View Report 2 - Special
Committee on Advanced Hydrogen Safety

[3I_PL] Report of the Special Committee on

Advanced Hydrogen Safety
Chair:Ken Muramatsu(Tokyo City Univ.)
1:00 PM - 2:30 PM Room | (Common Education Bildg. 2 3F
No.30)

[31_PLO1] Activity report of the special committee on
advanced hydrogen safety
*Ken Muramatsu® (1. Tokyo City Univ.)

[31_PLO2] Goal and present status of CFD utilization on
hydrogen behavior in NPP in Japan
*Ryo Fukuda' (1. MHI)

[31_PLO3] Present status of hydrogen behavior
simulation code system develoipment
*Masaaki Matsumoto® (1. MRI)

[31_PLO4] Present status of hydrogen behavior
simulation code system develoipment
*Atsuhiko Terda' (1. JAEA)

Planning Lecture | Technical division and Network | Nuclear Safety
Division

[3L_PL] New Inspection Program and Safety of

Nuclear Power Plants
Chair:Naoto Sekimura(Univ. of Tokyo)
1:00 PM - 2:30 PM Room L (Common Education Bildg. 2 3F
No.36)
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[3L_PLO1] Challenges to Implement New Nuclear
Oversight Program
*Shuichi Kaneko' (1. NRA)

[3L_PLO2] To Ensure that the Japanese Reactor
Oversight Process Will Increase Nuclear
Safety
*Hiroko Kondo' (1. LLC Matrix K, Univ. of
Tokyo)

[3L_PLO3] Efforts to introduce new inspection program
and increase the safety of nuclear power
plants
*Norio Atsumi', *Tomoyuki Yokoo' (1. FEPC)

[3L_PLO4] Discussion

Planning Lecture | Board and Committee | The AESJ Ethics Committee
[3M_PL] Continuing Qualitity Injustice Problem

and Ethics
Chair:Kyoko O h ba(JAEA)
1:00 PM - 2:30 PM Room M (Common Education Bildg. 2 3F
No.37)

[3M_PL0O1] Consideration and Ethics on Recent Quality
[llegal Problems
*Masanobu Kamiya' (1. JAPC)

[3M_PL02] Culture and Ideal Response of Organizations
*Toshihiro Okuyama' (1. ASC)
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Planning Lecture | Board and Committee | Decommissioning of Nuclear Power Stations Committee

[1A_PLO2] Progress of R&D for the decommissioning of The
Fukushima Daiichi NPS

Chair:Naoto Sekimura(Univ. of Tokyo)
Wed. Mar 20, 2019 1:00 PM - 2:30 PM Room A (College of Humanities and Social Sciences Bildg. 1F
No.10)

[1A_PL0O201] Symposium(2019) report
*Noriko Asanuma' (1. Tokai Univ.)

[1A_PL0O202] Development of 3D radiation imaging technology in the Fukushima
Dai-ichi NPS building
*Yuki Sato’ (1. JAEA)

[1A_PL0O203] Current status of elucidation of BWR control blade degradation
behavior affecting debris formation
*Saishun Yamazaki' (1. JAEA)

[1A_PL0204]
*Kenro Takamori' (1. IRID)

[1A_PL0O205] Efforts of Review Committee on Decommissioning of the
Fukushima Daiichi NPS

*Hiroshi Miyano' (1. Hosei Univ.)

©Atomic Energy Society of Japan
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(2) Development of 3D radiation imaging technology in the Fukushima Dai-ichi NPS building
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BEXM

(1] Ehaas b =27 ARRASAE, RARHKRY:, FHABIMRERE (JST) 7 LR U —R, “H M E OBRYEE A2 2R
ToH o~ a7 o AT RGBT 2013429 A 10 H.

[2] Y. Sato, S. Ozawa, Y. Terasaka, et al. “Remote radiation imaging system using a compact gamma-ray imager
mounted on a multicopter drone”. J. Nucl. Sci. Technol., 55: 90-96 (2017).

[3] Y. Sato, Y. Tanifuji, Y. Terasaka, et al. “Radiation imaging using a compact Compton camera inside the Fukushima
Daiichi Nuclear Power Station building”. J. Nucl. Sci. Technol., 55: 965—-970 (2018).

(4] Js7 IR FE BRI R AR BE AR EBRIL A 70k o % —, HURE ) HD, “1F3 ¥ — v v @EEANICB T 2/ Mla s 7 b
T A TN & D BB AT E SRBRRE R s, BEAR - VAR T — A6/ FHRadE (43 E) , 201749 A
28 H.

[6] ENZAFZEBRISIE N A AR e R g, 7 LAY U —R, “RBEE R R B OEEBLSE O 15 8T % =R
TH U AR 22 B ATk 5 80 2 BA%” , 2018 42 8 H 28 H.

[6] Y. Sato, S. Ozawa, Y. Tanifuji, et al. “A three-dimensional radiation image display on a real space image created

via photogrammetry”. JINST, 13: P03001 (2018).
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MEEE—RFHOREEFTRFRFAZTER] BIFICA T =RMTRAEDEK
Progress of R&D for the decommissioning of The Fukushima Daiichi NPS

(3) TIVHRICERZE5 X HHEEHELEBRHAICRLIRK

(3) Current status of elucidation of BWR control blade degradation behavior affecting debris formation
Ly sEAR
AL i

1. [FC®HIC

VBT T 7T MREOSERERIT PWR TOMHAM ERAFH(LOCA)D L 5 /e SE 72 6k Tl + % &
Wik S C& I, BEE R T A EATAFR)FH TSI ACE RIS T 728 M 72 55 712 X 0 FESRLY
REEARF2 BHETA LT LB 2 DL D KAKHVESME) CHE LIcAlgetEr H 5, £7-. BWR FHOERICE
T 2 AR K OYF D R DI ST D FEYIM 7 = — XTI, %OT 7V BREMICEEL 2
LT L — ROEITRHRE ET-IMET 5 F vy o 2R v 7 A L OBIEENE 2 bivd, AFEFE TIHEE
FE O KN SO FEE OBBRFE R S, FHAI 7 = — X COMBEFE 2L, TOBOFHERICKIZT
BN SOWTHET S,

2. BIR MBI R S H DB

BWR JAEHE G K 2 1% L 72 R TOREBEAIZRMAHARFGR & L T, 24 E TIKE SNL TO DF-4 F25i <> XR2-
1 %5, B X OME KK To CORA EER1NZET Hivd, DF-4 EHR TIE LOCA ZE L 72 & TOFEBREAT
VN, IR R & T v VR v 7 ADO R A IRE L T\ D, XR2-1 FEERTIE Ar SRS TN L BB
TR DREATIRFE 2 A L7 R 21T\, RIS X D/ N2 PAEE DO R A2 S LT\ 5, CORA BT
I%, il Z1E LOCA ZH87E L 7o FHRGEFE S TRBR 21TV, PIHIER (LIRS B\ V5 &5 (CORA-16) C I il fHI e A it
W& F v RVIR 7 AOIEEHARNE U, PIIER(LIE A 10 L 72355 (CORA-28) Tl fil I EIAmY & T v
YRNVR 7 AQEBIH SN Z L EHREL TS,

BA C 32 U 7= Hil IR 7 L — FRGREBR[1]TlE, KR SIERSEM: CIEfilEE 7 L — FOJITR% . £7oK
AT BEEGTCEF vy o3V ARy 7 AL ORI L D2WIEERE LTBY . JHUIEEZEEICTF v > xR
v 7 AREDOACIENE B L 5.2 5 Z L AHHL TS, AR REETORER E LT, REBRIKICYHIRR
BRI Z AN U 7o b AR SRS S TR 21T o 7o B[], PIMIER LIRS FET 5 2 & T, HiliHEEm Y
ET X URNR Y 7 ADKINFIFFE LW ERHA LN E R 5T, 077 A~ TIL, 1F2 51
THUE S5 8l 5 18 OIRFE AR Z AN U CRHRIREY OBATHEE 2384 L2 & 2 A[3]. &R b L7 Lkt
AR 7R BAZE A TR T B 08, WHEKB L OWREIS 25T A @t ifE- =2 E 2Bl e MmNz LT,

INHOHENS, W7 = — X TOBBEEHT, v > FR v 7 AREOBRCIEDOFTER I O 7 7
OIBEAERICEE I, BLESEONGAITHEE T L — RS & F v > R VR v 7 A0 IR 354
L. Ol ) O L7 —ANERSND 2 &, £z, BRUIEAE R AR mWIGE Rl 7 v
— ROEATHREN A L, BHT AR OBZENL Z 5720720, RIERBEIS T~ v R~B1T1 5 ke
PER & D = & SER S Tz,

2 3CHR [1] H. Shibata, et al., in proceedings of Top Fuel 2016, (2016)1033.
[2] A. Pshenicnikov, et al., in proceedings of 24™ International QUENCH Workshop, (2018)201.
[3] T. Yamashita, et al., in proceedings of the 12" International Conference of the Croatian Nuclear Society,
(2018)109-1.

*Saishun Yamazaki!
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Progress of R&D for the decommissioning of The Fukushima Daiichi NPS

(4) IRID QMR BEAFEDELR

(4) Overview of IRID R&D
“ESF BER !
HE| BRBE I AT SE B SE A
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B - AWy ) AR DA 2 HEHE L TN D,
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SADRIEDOFA LTe & S ORELT 7 ) MR E IR T 2 72D ImMEIT K 2 A2 g N A Bl oo BA
5 L BIHEGERBR 21T > T& 72, 20184F 1 AIZIT 2 B A k5 & Lol dEE O BIt EFEERR 217V, R
TIFENRIRAEIERE (RPV T 2 V) OWNMOEBEROBIFIZHKRI) Lz, ZOf5%, RPV X5 2%
SV OB EIR LB HERE D DS IR S > TV DER TS L N L 7r o7z, AREFERB L B2 E
TORMIBEIRNIRE L, BEBRIEROBEN ETH -2, 5% I 0L DIEREED Z & &2 BIICHT-
IRTRAELEE OBFFICE D A TS, WEORIRT — &% BAF0 72 0 OFHIZRCRENT 7' ) O 434 & iR 4
B DHEREHIES 2 . < DIEREBLT-O0 U — AT 5720, FHALEE O KA % ik
WTND, £io, KEOFEREE 2K RNICLRICRATE, [IRFC, X0 JLEPH - R OGN
WREE R D K DR T VAV — N EREET HHEM R ONE WIS 2 G T 5 &t o — OB b ED
Tn5,
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BRELT 7 VTR IR E N BN O I T2 BT MMARE (&0 DTJEE) 12504 LTV 5 alREMED 3
BREHT D DRI S AL TE 7oAy, S DIC TV E TOMERNTIFAEIZ LY | _T 2 X VOB ORES
SRR E IR OREFEM O FAER IR SN TE TR Y, ET 7 U B0 H LIEZE ISR AR ZR N S IZ JA LS
JEBR S D ATEEMEDS E O,

3-1. BEFRE L BREHBE OB

BREFT 7 U OB H L TIEORRBICH > TiE, HICT 7V OEl, B, BEEORE OO AT
72 REMRSWEGEDOHEM e CIRF 722 IR b0 L L, T=F Y VI NARBREEY AT A
ORPBPBETH D,

JRIFRs iR Es (PCV)

PREFT 7 U B H LIEZEIZEB T 5 PCV WD KNLIZ X » TiX PCV JEESE o 0 D1k /K Tk o A M0/

HEDEREIRIN D, FIITEIIHESCR Y METOIRKITZOBE#HTH D, NEFITKMEEIEH
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Wh, Flo, PEEROEAKITBAKEZERT 272D T OREER 5, BEHT 7V OB\ T,
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W5,

BIEEER Y AT A

BRELT 7 U & LD bR TUIHIT 28581, A A NORENEBEZ BND =D, IR~ PEME O
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DEALT AT KOG « AR ZHED TV 5,

IKFHAERIR

FESTFRERBE T COKD BRI X D AKFERRAET D22 LML TWD, BURIIHEMAIRNOE

FEW LRI VA7 IHEF STV D, AEARIZ L DT & U BRI IT R RIS K o TRl

D D, B HINTBET 7 VTN E ZE ORI — BEM I T RRERM~BEIND, B

KT 0 ARRE R T OKFRAENZ OV TIBRERFHF SR E R E TOR Y b R OHLRIE T X % kT
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TR A, (AU, AT U AFER O EREORE - EAERBNEIIZICDZ5, £, HEe
LTCOANL—Ty MAEEMREZEORBMEIC» D AFM LN bh, FEHEOFEmT L= =TV
T~DFIeA T b eI DR AR EHEL T D,

BRELT 7 ) ~DT 72 AOW R HITEMARE BE 1L Hhoofn - 72782, KO
WESES (BRSHLUL) O0E - 77820 2 BENEFEMLEEZ LN TWDS, ITHEOIE
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B - 7 7R L L THMASROZRAIC L 287272800, RUBEFOME > F O (L7213 0) o2
=A%, O TIERPHEAT 2R, EEFEEORBEHEL T\ D,

*Kenro Takamori!

YInternational Research Institute for Nuclear Decommissioning
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Progress of R&D for the decommissioning of The Fukushima Daiichi NPS
(5) #4E - RIFRFNERSOMY #EHH

(5) Efforts of Review Committee on Decommissioning of the Fukushima Daiichi NPS
* HETE% % 1,2
IR EER R, HEBIRY

1. [FC®HIC

BB EE R IR BN E CREREFE) 2 X8R0 o72 2 L 2 HBITZIT IR T, Pk
26 fEEE (2014 4F) 12 TR EH R IR EREFRFZES] (TFEIFZ] ) Z2RE L. HFH2ED TV 5,
WmEE R ERT CTED LN TW AL HEYIFOFEFIL, EATHLHOTOF ¥ LU THY, i
LOTREA RO BILD, ZAUTK LTI, BARFEFIFRIE, FIRRZRSER LIREEFE LT O 72O DOIGHE)
L LT MREH R IRETEFRHNZERES BFZR) ] 202, BEREEEHHR L, BErHse b
BHE U TR R OMBY IS E BT N RV MHA TV D, S 51T, FEAEEI & LT, 36 ZHanBn
T2 MEEEM - FEFHEEICHEIRT 2 P haidigs) CHiL., BEE - ORFOEHRARI L, FiFR
BIRE L THAEHIZRHEE L, B 5IEEOIERE K > T\ b,

2.2018 EEEDEF
WHRENEEFR R HREFOBEFIL. FHIF O & L THo TRERO 72 W e PRk 2 £ 0o
O, BOTEMIZOEZ VMR INDIFETHD, ZOMBICEYICERY A, FEIFOBEIFENZ2)H>OH
Ve 1 O HAlTHY - BB kAT O ISE 2 D T b,
FEFZe Cld, EBIRRGTRRBEICI Y Mt 7o DT B 22 &kiE LIEE 2 D T 5, R IZE 3 2 KA
FHOT7 v —WG X°, EEROMIEMEERGI RS, v Ry FMrBla, BEYRFSBSITNA, SFEE
X T R 73R PR E £ L OEB A&, Bl 7 VIRV LT Y 275 HEICE R L
c B U R 7Rl 2REL, BEH —OFRFZ U A 7K SZED 27200 Y A 7 7 0L
ERELT NS KEZED TN D, RIT, JRFNHFEROHP (FRD) I LD TN D,
(http://www.aesj.net/activity/activity for_fukushima/public)
ST, BIFZE L GERLRTURR O 20IREEAZ I BT, SR CESE R T T —~ED
U—7vay T ERELTE I,
- 1F BEST — BENF Ofa m & kit
< YR O AR L BB H R
< BEIF & A MEE O FE DO ZRIT AT T BEE OB Y
- BESFICI51T D BURTEBETEY) - RO CIAO DT=b DT 2 DE Z T
- BARFERITKT 5 FHUF DR MR
caRy NOBEMEE EO X SIS B0
REDHFEIToCEL, TROOMRITHREFE L LTRIEH SN D L D IZERAR L TIT<,

3. SEDEE
FRIE DA =TV X —OFKENH Y wWEFE—OBFE OB, R L ORI L OB
RLEABERIIEE R O TH D, HMFEMNE LT, BEmAICRRERR O A2 FT D,

*Hiroshi Miyano'2

IChair.of 1F Decommissioning Committee AESJ, Hosei Univ.
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2019 Annual Meeting

Planning Lecture | Over view Report | Over View Report 1 - The University of Tokyo, Yayoi Research Conference -
Techniques and application of atomic and molecular spectroscopic analysis-

[1G_PL] Research developments using excellent properties of Lasers
1

Chair:Shuichi Hasegawa(Univ. of Tokyo)
Wed. Mar 20, 2019 1:00 PM - 2:30 PM Room G (Common Education Bildg. 2 2F No.26)

[1G_PLO1] Diagnostic technology for electric power equipment using laser-
induced breakdown spectroscopy
*Takashi Fujii' (1. Univ. of Tokyo)

[1G_PLO2] Theoretical study on aerosol caused by laser processing
*Hiroyuki Furukawa' (1. Inst. Laser Tech.)

[1G_PLO3] Development of trace radioactive isotope analysis by resonance
ionization and laser absorption spectroscopy
*Hideo Tomita' (1. Nagoya Univ.)

©Atomic Energy Society of Japan



1G_PLO1
019FFDFR

MRERE - |E 1 RRRFHREMER —RF - A FOFADITEMEEDERA—

L—H—0RRZAAL-HRRAEL
Research developments using excellent properties of Lasers 1l

(1) L—Y—FEIT LA 75V aikERAV=EhiRimZmEi

(1)Diagnostic technology for electric power equipment using laser-induced breakdown spectroscopy

TR P
FRRF

1. [FC®IC

MNLRT v ZITRF SN2 E TR OTHRIL, B R OMERIE B O RIS HEMEIC R
Ba R TAREMED & 572 HHEM OALFHL O FERCE BFHNIE, {GHIRBL O IERE 72 AL 0D 72 D |2 B
Tho, LILRBG, BUE, BV LOHHERIIL, EHOWIESRY LV M A—=FZ WMy M3V L
DIFEEFEBIC LY | HEYO Ry L S MOERISEEZ AT 5 NaCl O EIHR U 72 SR &%
FEL LT TWD, ZAbOEHREFHMITIEL, FIZH T A FroFT7 T4 VEHIITHY . £,
& E DAL R E D T2 DITITRNBCF T 21T O ME R D DH, bbbz, L—F—§Fk7 L
A 7 %7 435 (Laser-Induced Breakdown Spectroscopy: LIBS) % W 7= {GHEE Rl FEZ WD Z L2k D,
WWNUNEWEDZE . A A b, 2O@EREHI AR 2D . BP0 LISK 258K
WO TEMEZRFHm A S LD 12,

EH DX, BAPRUSEATIZE VLT, LIBS Z AW 015 % % (Salt Deposit Density; SDD) iz a1
HEIFOBRIEZ1T > TE 7239, AGEHTIL, 2D OWFERMEICE L THMNT 5,

2. EBA&E

FERELE AKX LR T, WEXY—7 vy hELT  [aqsos
X, OBEERNW L EHHE LT, REN T O 72 \
T (LR, RS 7L EES) . @FIFE | v
JEL — I STV ARV L Th 5 Ik

NV L (250 mm BIEEA VL, SU-120CN) % FHu>,
ANLHEHEHABRICB W THOWON D FIEO—D2TH

L ESETEEZHWTH RS2, =x)/LF—150
ml, 7L AKEY KL 10 Hz @ Nd:YAG L —H—D
552 maRE A 10— 20 m BER 7o AL SRR E L 72
EX—T v MZEL, 7T RXA~EERLE, 7

T X DORENKIE, VP —EIIER DU

(R E L7- B85EAS 152 mm D= = — b SR

10,20 m

«— BEAULL FARYLTIL

BEAEFAWTHENX L, 2L ICCD I ATITLEDY X 1. EBRZ
LT,
3. EERER

3-1. FiRY >V FILERALT-RER

SRRV v A I BERREERE 20 m 2B W THIER S ICH R T D Na & Cl OFEEFHRI L7 9, FEBROEE
T %X 2 12777, Na(819.48 nm)iZ R L Tix. & L&V SDD (0.009 mg/cm?) 123\ T H 386181 &4, 0.612
mg/cm? E THE IR EE 1T SDD (2% L CHLFREE N L 7=, CI (837.59 nm)(ZR L TiL, SDD 2% 0.076 mg/lcm?LL L
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T TN TR B E 4, 0.736 mg/lem? £ THOL , ,
SRS ITHLFR AN L7z, LA RS LV | Na(819.48 nm) & Cl I3 BISEA— Ak

(837.59 nm)D I A& FAV D = 212 L V. 0.009~0.7 mg/cm? | CEARH>TIL)

DOIRFEFIPAT SDD OEMFEFHRI O ATREEN R E N7z, 2

I, ENOEEERMOIFETEEEFHEX I 5,
F 7. 66 KV IEEHIE OIEER ehidm 1T 20m & T
W5 O, o T, AFEZMVWEZ LIk, ERNOXRE
Tl OIEIET M EFEX ISR LT, SDD Ol

D E[BEMEN IR Z 17,
3-2. BENALVLZHAV -8
BRI W LA HIE X — 7 v MCHV, BERSERSE 10 m 12 -

BT, Cl (837.59 nm)DFEEIREE D SDD K AFMEZ FHI L
729, RISV LIRS L CIREIZZR D XD IZEE
L. W LOEEHBIOTEHZENLZZEBWT, FLo D 45 EFBOKE EO 8O T4 Z LI 78, &
7156 ML —H—MEH 21T o7, Cl(837.59 nm)DFE IR IL, SDD 7% 0.007 mg/lcm?7> & 0.598 mg/em2(Z 351 T
T 2BM AR Uiz, Ziud, RGN R 5 72 O3 NTRE O R 72 5 b OO, SERY v
NEANTIT S iR L RO THh 5, £7-. WL FEOBEESIL. ZOEMEARTRICER LT L
LD ARE 1272009 < FBLHREICS RPN R Z BB S i, L LR b, FBEHRE O SED
EENE, B & T oL, SDD KR KR E B bid e oo, TNDORERLY . KRFEITHE
MR AR T DEIVDNLICH L CH#EHABETHL EEX LN D,

2. PEPREREE 20 m TOEREFH OERF 9

4. FEOH

HERREERE 20 m 123N TL SR o 7V E L 725 o=@ st 217y, Na (819.48 nm) & Cl (837.59 nm)
DIENFREEAY . 0.009~0.7 mg DI LEFPHIZI W CTHFEINT 52 L 2R Lz, ZhICk Y, ENOELEER
i DIFIE R EHEX 5323 LT SDD OEMREFHAIO I REM: 27~ L7, £72. BERREERE 10 m (23617 5 8T
WL OFHANZIWT, Cl (837.59 nm)DFELFREE D SDD {KAFHED AR o 7L & WV TIT o 7o R & [AER D
HmZrR L, THED ., KRFEFEMLREREATL2ERNLICH LTHHEARETHL EEXHND,

A
e TR LePZERcRIE, () AT RFFEFTICB W TRLNL LD TH 5,

BE IR

[1] Laser Cross, No. 313 (2014, Apr.) ISSN0914-9805.

[2] A —ER, AHEA, MRS, BiH =% 0 L—W—HF%E, 5520 &, % 12 5. pp. 29-36 (1992).

[3] PR, JTARTE L, BHFOE, JTHME = « B O Rarsesr  MFEEHE  H15016 (2016).

[4] MRHFE, JUAYE T, BRHUEET: TLRRE =, Y8 s, ROEH ) P RAFJERT  WF7EHe  H16008 (2017).
[6] FEIFE, RHUEE : BB I FET  AFZEERYT H17007 (2018).

[6] JEC-127, FEAUFR SIS A SIRERM, E M SRR EHEE, 1979,

*Takashi Fujii
The University of Tokyo
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RERE - BE 1 RRRXFVERARR —RF - D FOFAINEMETDLA—

L—H—0OREREZFAL-HAEREE I
Research developments using excellent properties of Lasers Ill

(2) L—HY—IEICHRETSIT70YVILICET HEROER

(2) Theoretical study on aerosol caused by laser processing
CEV ARz, KiE AT
L — Y iRt

1. [FC&HIC

(2018 4R SN ZAhte L7 AR REly « AMBEHEESEE s R Hise 7 v 7 J 4 )
BT, WFEBHSEERE L — W — NI K 0 AT DRI DT & BEFERE FIEDOBRSE ) BERIRS
7o AR CTHAE T 20T, BR R ORI 7 ORI 28R Th Y. Eit7 e s 7 A
B IZ, »oRITR T T ATHELNEERT — 2 25FI2 LoD, HEIIZHEZITI O TH D,

U— W — I T 2 i I haak D2 27 BE IR EFICHE AT 272012, V=P —INLIC kO BETD
WL DEEN~YA 7 a A—F—F—F =D T eRhbz=Tay VEINBIZHE LR, 2 &N IEFICE
WChDH, RERR VA X THIUE, BT BINIIES 1Z0 5, L—F—INTix, BE U -5
NE L, EEUBERFRETHY | EER TR b T\, —F, TOHIL, b—F—MREICE
BRI D H TR AR BIE L NMERIZ L > THEFHR FICRF B W T, BUREWE 2 510 EA 1 um
LUF ORI 8AE L T LE I ERERS H, AT, KRFTTOL—F—MHEFHIMz, KfToL
— =R LET V7L, BROREEUIMIIEWIEET D ATREMER RV, R OB 73842 D A F1 =
A LEOBERIFHN AT 5o ZRKRDNFEAE LI25E OWRL O R E S KK &L IRIKOEIEG % O BRI AN %
T9, TNH %, ZLIE ORI FOHCIADIZET AT —2 L LTELHD, M 11X, KARFTLr—H—
EEBICIE LS EORMBIS, RROBEHS LN EEBZ2ER LIHMENTH 5.

QCWZ77A /" —L—H—%

|

L—Y—FETIL—L

ERENAS

YA XDKENHF

BHFAL IS~ e e 70

EFEREGRAE
(BETFERI®)

M1 RRFTLU—F =& LIS EOEMBR, RAOFAEHL L EEE L £ LBEX

"Hiroyuki Furukawat and Hiroyuki Daido?

Ynstitute for Laser Technology
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2. KHIRDOBEH

L—F—IITIZB L Cix, WEOREDN TREER, EREM, 7R, [REM S02IGcblz0, 2
SANEMIREEL L THET S, BIEL—F—D AU —BERNEGNE, ThDLORMIREZR T, BAEN)
MR+ RAETDHEN DD, BAK ORI AL ORAEDELIT, B L —Y—0 U —5E, HE, L
A, NVARERREIZLD, RES AT 5,

B ORI A T = X 0%, BHHTH D, [ENMTLOHE T, BFTICEEO £ X AL TO
R TT 2L, ZI0EMEZE 0D, [URERERT DIRFIX. A& LB ORBICEE D . fokz
TEERT D, TOKRE SIE, HHBE L KEOBEICLVRES, X 2 (3, BHENC X D004k

DEFEEHTH 5,

o VRN :

/ L el \

s - | (el

CRFR g 0 0 |

ox: WH o mp OO

-

| N NN - )
| RO T

\ /
\\\ / \ BE \
v T U

2 AN & DR DAL OB

FRUITR ATz KK DEEMEC K DRI AR A . BRI E RIS T X 28 W EERE T LD —
& LT, Lukiyanchuk €5 /v23% %, Lukiyanchuk &7 WiE, #I#1IZ. & DIREDF RO 4 B ARKDE
ET 5L L., TNUDRERWBEKIFIEELZIT ) LIRE L, LEOREL, LEOZEMIZIBWT, iR, &
ORI T DOEREEZRDDZENTELET N TH DL, BHEL X, HOHMIERICBNT, 215
K DR O RICE bR DOEIS, TH D, Lukiyanchuk €5 VL, AR OAER & LT 5%
BB IR ] 20 L TR Y | EEORKEINIZEH T 5 I3 ERAOEZ MNP LETH D,

AKPTL—F—Z WK LG EICEZ 2818013, RKRPCTL—F—Z2RHE L7I2GE L S HICHEM
Thod, KEDRIZEDEBEAKOACIADIT, WIEZMAREELRELT L0, KX D28RBEKDME
HZhRIL, BBROBMEE BT 6T 72 MRT 2R BHE L. ER I DR DR E SITEMER T
BEG 25, 3 1E. KFTL—HF—2&RBICHH LI-GE OB, AROFRETG, MR 054
ERLIEMENTH D, RATOGH & A @RAKOIZENIH S, ML FOREINKREL D,
EIEOVRBER RS e 2R H Y . EENRFHEAHIRE SN D,

L—H—4%pTIL—L
(ERRUVENOD EHE
[CRBWMFFRE)

RS SR

3 AKFTL—F—2&RBICRE LG E0OEMBS, RAOREHRREFR LN
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3. BEBEDNFETOHMRER

AGEBE A 1T, 2003 FEND 2007 FFEECITOh, SCHERFEE ) —T 47 7av=r b [k
SRANEUV) TR BH 36 % o S - R RUEH T O L) 128 W T, ER20um BREOH Fr vy 7Ly
o —7y MLV A L —F =% LT HE D, /) A— M A—X — ORI DM ERL S 405 FTRENE
\Z2W T, Lukiyanchuk &7 /L% HIWTHENT L7, ORI ER S h= T vy VIREBIZZR 5 L. A A
YA L—=H— (CO, L—¥—) LOMANEMR, "7 OREET T X~ OB ERES 2D
AR H Y | BN ROKREFEICHBEEL G2 HAReERH L, K 41X, kv T Ly ¥ —Fy MZ
T LV A L= —Z R L2568 O kL FAER O R ET L (Lukiyanchuk €7 /1) ORI TH 5,
5 1%, ROIPERL 1 O EL A &

Ro
" [::::31—

2019FFDEFER

B R AT CH D,

—

R

N e

(t) *°

Vo

—

gk - fEak B FR
b A O

gBrOoyJLwy bk

A=y k

X 4

Ry Ly hE—Fy M L2V A L—Y =5 L2580,

M

ek ARk O F T TV (Lukiyanchuku &5 /V) OE&X

X 5

15 T T ‘ T T T ‘ T T T ‘ T T T T T T 1
2 E R SR g '
: T - 08
[ fﬂ%ﬁ% u :
E? 10 - M-
5 jﬂ u!\ Li 06 :ﬁ
I EE N B
P - v
N~ | | 04 _h?l.
o e
. 1
- 0.2
L ™
0 I T B R B AR R AR 0
0 0.2 04 0.6 0.8 1
r/R
RKDiz, HDHWELND 7 T AKX —DELA & B 540

3" /Cm

T/ A=k
F—5—0
AL

AFEFEA 1T, 2003 DS 2006 FEE Tz, BEAK LV —F—REF 77 v MNEHEERTH
KL=V RS RE T T o b OISR ] ICB VT, BRA AR o B2 X 0 B S Rz ilik

B

BEDN 5 DA B Ok +AERKIZ DWW T, Lukiyanchuk E7 V&2 W R L, WIKBED T 7' L—13 3 Uik

a— NIZHAIA R, FRE T OB ORIEE & BEMERFORME 21T > T& 7o, X613, HRIREE L — ¥ — %

B OIFRELRE U COMBE, X 7 13, @mEmk L —F—B@ar~77 o b

3 TKOYO-fast] I2F—2Wn

T KD D OFRIRD 7 7 A5 —(LEFHE LRIz, 8 DAD Y T A5 — DI & S

MTH D,
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4. ;INLARIE 10ms OFBE/NIWVAL—F—FH O TIVIZBFLEBED. 1 R Sal—ay

L—HF—MTICBNWT, EAPHEEIND L —F—D T A—F =52 N T 1 RITEDOY I 2l —a
AT, IR A ORI 2580 L7z, 7V AMEIL 10 ms, 58EEIE 5 x 10° Wiem?, XIRE X5 > 7 A
Ty, L Lis, haIE 3695 K, WAt 5828 K Th D, L—F—OWIUET v 8— MANZHED & L, IR
8= 100 nm DA E8=1 pum DA T 0.2 ms FEDIRESA DI Z1T o7, fERZK 8I1T/RT, I,
RENOIEFITHOVEIR TR Z 0 | MR AEITAKOREREICRE S EELZIT 50T, Mk 54
B L CZDOIRENMOERITER TE 2V, EERSED L —F—DORINEITHE+ nm BRETH S,
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5. SROBEE

BN SED T, 10 ms DL—HF—IITOY I 2 b—3 3 2179 Ol FHEEMICREHE LV O
DD, & OMEEMMN CEIRERAZMEEE L E 20 0ARBE G E T I 2L —a T 55T,
BEtEIT D, 72, BONTBESHENS, B, MR- EOREZHIT 5,
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MRERE - |E 1 RRRFHREMER —RF - A FOFADITEMEEDERA—

L—H—0O%RREFAL-HEHFFE I
Research developments using excellent properties of Lasers 1l

(3) L—H—HIGA T b E L VRIS E AL -HMERSHERES TEDRSR

(3) Development of trace radioactive isotope analysis by resonance ionization
and laser absorption spectroscopy

B AT

YU
1. [FCHIC

TER DI RREHA T AT 3 N oAl (B 203, RERORE) (S L CTid, M S 2 i 2 514

T2OTIF L, AREROFFEEZFET 2 FETHEREZERT L2 ENAMNTHD, EFEOL—F—
TR E A N2 P FEOE RV b—F— % HW o @B SO R AT N E R ST
L. HBERFTIEINETIC, L=V A b Fx v 7 ¢ — U 7 ¥ 7 453 (Cavity Ring-Down
spectroscopy: CRDS) (ZES S TEORRBE A HED TE 7z, AEETIZ, 25 O & ME G IEETE S
Mr~oiE HENZ SV THET 5,

2. L—H—3tA A+ ALIED  BAHERTES T ERERE
WIE 5 G AR S %A A ALL L BRI RO IR I 23475555 KBTI somA At
e LY

B HBEAI ML EORERF AP 12 TR BERE OBHAME #aos o=~
SR AL DS B LS AW RIIRE B, 22T TEFRIIR sy
A A TTRE T B —F— A A SR S D V>
B ZHED TUND, LB A A b EIE, HF O =L — LI T, iR
2D UERLID NI Y T BIE B B) B ol L —F— 2R TD  mem—s—
SLITED SR A A A4 AL R AT TS (R 1 E;ﬁ"”
ZM) , B ILFEOHFF DO X — NI R EA THLI LD, B "R thoTE
DIMEBEEDL T, BT RRINE S G T HA AR TR CES, W1 L—F — S ALD 5
A AV —F— IR L CRRDIE LR F 247 74 7 L— P —aBIREL | A B — Al LD 5 Hrat
OB NI A 2 A R LT 20K LT 0 JENB A A ARS8 S 28T R T R B
SO CHIES NI O Cs BT H ORERE Cs RIRL R~ A2 0q A—0 7 % FEaEL =0,

. FYETA—UITHEIURRIZET M ERES T

BEHZ R
AR IR TO L BB 2 UL —F —BIRSY K Tdvd CRDS GD"“’

1 IR ELL TS TS (K 2 BIE) . Ht R Eoamas
BRHEIS—T

ik 19C %5812, B R OB SRR IS B3 AT REZe CRDS |2 —— CROSH I

S UC BT AT AOPIREATTOD, KUES T OB B | 5N — 2888 onorn
i, T AR T 5 AL RO (B ) (KON RR DT | & s | MakiEbavaes

UC ZETe CO2(14CO2) IZ LD MM # 4 INAYIC CRDS (I THIE FENRORE (1)

TENIE, UC DERNARETHD, THRIME T IR —RL—H—g K2 FYETA=V 7507 O

W= CRDS 7 u ATV AT DAL, D EEMEZFHILT-, £7o, 4C AL —H—L LTI 55

FRERBRIZE AL, DA AMEZ EFEL 722,

BB AR I, JST Jesmat il ot il - BERB R 7 02T 4 AMED Jesid il s dr £l - #aspRz 7 a 77 4,
JSPS BHiff & 18H03469, HHE N 1 L RHATHITIT AR (—) OB A Z T CEMi S E Lz,

SZ 3@k [1] T. Sakamoto et al., Analytical Sci. 34, 1265 (2018). [2] V. Sonnenschein et al., J. Appl. Phys. 124, 033101 (2018).

*Hideki Tomital
INagoya Univ.
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Student and young researcher’s view of research on health physics and environment science

(1) 1F BIFD 1= DGR 7 il R

(1) Study of radiation distribution measurement for the decommissioning of the Fukushima Daiichi Nuclear
Power Station
TSEBR BT, emk R, ART AhRE T e HESR L THESE fEE T RfE AR
YR ORERS, A R

1. [FC®HIZ

fEEE R 3 EIT (LT, 1IF) BN CTIIEER OM BRI R 2 i 2720, —_M A= %
AW RERSAAESEHATbA TS, LhL, —_A A—=ZRNHETE501% [ ORER
ThY ., BRBIROMNEOERESED Z LT LV, GOMERITNZ THE IR DAL E & EfEICHET 5
Z LT, EEEOBRERNTI TR A BRBRYGTE A IR T 5 ECHSRIERES DL LN TEX S, IFFT
SRR NICIZ BT Cldd 2 NRIBEFRD Svih A —F =Dk vy h ARy MLIFEET L0, ZRHDER Y
NARy NBFOMEREFE LT CWBEE, TONMERET 2 2 & IXEEF OREEEOBLED iR
DTEHEETHD, SDLICHNEHIELSB#EOBANOIX, TV 7 7 BIKHEEOMENARELEETH D,
ZOXR D REEER D, R M - BEIPERS LRI v 2 — A A — 2 v JERBA%E Gr TiX 1F
BEIF O 7= 8 O F S A3 AR I E TR B3 D AFFE B 96 & i L C & 72, ARER T, YHES L — 708 Eii L
WD U AR IE S B3 2 EE OB $LIAZ D W TR T 5,

2. IF BIF O - DGR MBIEIC T HE Y A

Y7 N—T7 T IF OE#RERRE T CHIRAM A2 EZR TRt T 272icar 7 o AT 2R L
TW5b, a7 b A ZITHELR ERIRD 2 SOkt v —ioxtd 5 =3 v X —fH 540 E - 58
OB ORKR ST MEREET 2T A A Th D, AL TIHIRRA =27 24 & BFEH KRBT Lz
GAGG (GdsAl;Gaz012) ¥ > F L —& & MPPC (Multi Pixel Photon Counter) % & o —IZHW=a 7 v
T AT H_R—A L LT IR RIS/ N U7z, BN BRORER T M &2 JET 27200 T < imimilErg e .
ZARNE  JBLEREE 3D 7 /L LA T TR T ORUR R0 A 3D WAL £l & U CRHZE - 54 L .
1F JR-F-JF RN T RO A0 AT b 0 EFERRER & F2hi L 7=,

AR EREREE T COMMMRO MBI T I2WMO ML LT, Yo FLb—a b7 7 A4 A —DERER
MBI T AMZEIC BBV A TWD, Vo TFLb—v a7 7 ANRN—IN T 7 ANRN—ROT T AT 7 v
VFL—H T T 7 A N~ O S OB ER I ZE > O RS & R E T D A TRERVE DS 1F 5 YK &
IS OEGKIRRER S OBE CISH SN BIRH 5, 47— 7 TIIRATREE O @R E xR & O
FATHERE SN D 2 B ERNE PEEZBRT DL LT, aV T NI ATEOT L~ A A=V v —TiZ
HIE T & RV EfERE, PRERE & ORI ORE, #iN— 2 BROSMEFE~DIGHZ B L T2,

1IF R R NEEREEICIE BCs R 0Sr LW oo~ « R=ZBIROHRIL LT TV T 7 BHERE S
FHETDHAEERDH Y . TR HOWA - OB L 5 NEHHIELS U A7 KO-, 1IF fEEBRE TOT L
7 7 B OB KD 5N TN D, YT — T TIER— Z BT 5 BE &2 5 L 72 M# GAGG + v
FL—% & MPPC Z Ml AK LRI T V7 7 Al SbiR Nk &2 B L, IF PR EANREIS AT 5 2 &
THRBRELR D T V7 7 A ORI LT,

LEROBIDELSIC IF RFIFEBRNOFRALGRIEOREONTZAET 2FEEL T IIL—TTIEEAKLT
Wb, CnoDIYHAE, BETHLAROHWIEREN B mSv [TRSFILZ L IF FEEDH 2DHIT<
REERZEELTHY. IFEFOALGLTREMEOILSENLCILBOHTEELEZOND,

“Yuta Terasaka®?, Yuki Sato’, Yuki Morishital, Masaaki Kaburagi?, Hiroshi Usami?, Tatsuo Torii!

LJapan Atomic Energy Agency, 2Nagoya Univ.
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(2) KEOEFEHIHAE LSV LSTDE=2 ") U THmIZDOWLT

(2) Monitoring techniques for investigating the distribution of radiocesium in bottom sediment
R RFROKRR
AR ORI mEREL e v H —

1. #E8

JRERFH DO AN FE T UTo B o o 2%, BEINIC K D KSR BRI a2 L, ki
FHHE~EBATT 5, FilD D 8 iRl LZBIE, KIRICHIT D v v MIEERICER L T,
Z OYREEA OEIRITIRE & 70> TV D, KBTI (Fooi) . TR IR L OF L) KRB (g
) D=2 KITE D, 16k, KBTI 2 EET RS Y A0 MEaE=2 ) V735 =7~
N =VRIBREERS A T Y 7T —RUEBREAR I & U ERE R 2 BRI L . Ge BRI K0 BB 2 T
LFEPHOONTE L, JRETHRREOBENRKEWTE, ERIETITRESEOKEHMEE S Y LD5
iz MRS D Z ERNEEE 70D, 22T, R ET DKIROREERS L OHHRIZIL U TKEO S ME v~
U LR A BRI EHI T E 2 in situ HEBIR OB AR A 7o, AR T, A ED CE L EE
FOBEEE > T DO 55H 2 HSE D ORIEICTE =% U > 735 Insitu JlIEHMIZ W THER T 5,
2. B8 Y TGS

ELEER 72 K JE O U BRI BT OfENL 2 B L. TKMED vy AR ha A =X OB 1T o7z, HtER
i, KEOBBLZ G oE T, ANEBEICIZFE TRV KD O, PHEAIITE KO Ry MIEHT
XHLOBLOKRBFEHICITEAMICHEE X260 Vo 3FEMRE L, Bv U ARE~OBE L, v/#
AT MV EOBIHEE T AORWINE — 7 OFHEER & RS CREEITER R L 72 B R U v
U LREOBE D, HRRE (Bqkg tepst) A L, HERAEICEI VRO TBEEETHKO GIS ¥ 7 k
77 C Kriging (2 X 0 N L, I RKIRSECoBE ey T AREa L X —~ v T EIER LT,

Fo, Fonl y MART PO R X =W HOFEERLAIE L L, BEPEREE Y Y 20RS )
D4R DIERZIGD Z & ik lz, T2OMIZBW T in situ HIEIC XL 0 BIG L7 y A7 b UE#RB L O
[ H A CERE U 7= HERE ) = 7 BB O T R RO 7 AR E R 2 thlg L7z 2, Ml L7250, W& o
BAMRIZIEDOMBIRAMR 27~ L. Z OFEBIREILR A & B3 7= DMK O B EARENRE D /oA~ » 7 OVER & R AT,
3. ¥E

FROBAIZ LY | TeOMIED S EE T A5 A AT 2 2 LI Ko T, KIBENOKESMEE T T A
PANZONTINE TR VERNWEBLEN AL 22D, BlAIE, NRBZKETIE, 72omomfg, R,
AL LA DI E WS T2/ XD 2D DORDUTZEACT D, —T7. PR KT I HEi )k 78
DYVINEBEAIBIZ LR KR E W2 | BR ORI 2, HAKIZ D IEEOER RN <EbE=2 Y 7R
WCHEAZ 5290, WHETOE=F2Y 7RI WAL OREE, KEOEMKROFEL WS TZHKMFITLY
ETHEZERDIND, o, IHBAKETHETE D X I IR TCIRS FMOMEHRIT. Bk 722k
R CE DT TR, RO LI DKW 72 BRI 2 BEREICKRTE D, AEMOBEAICLD |
RGO EE RS > T A0 OfEREIRHN, PRENRE=42 ) 7 Offi a5l & E FEhi L T\ <,
BE R
1) [EH 5, J. Adv. Mar. Sci. Tech. Soc., 24, (2018) 9-18.
2) K. Ochi et al., Anal. Chem., 90, (2018) 10795-10802.

*Kotaro Ochit
LJAEA Fukushima Environmental Safety Center
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Student and Young researcher's view of research on health physics and environment science

(3) BAANYATE—ZAWNE=E=ZRY 2TIZDIVT

(3) Radiation Monitoring using Manned Helicopter
TERME EL TR fRT
Y H KR A ST B SE AR AR

2011 4 3 A 11 BIZHAE Lz BAL G AP R ISR N4 2 3% L 0 . ED () mES R 17
FEITFY (B DREEITFR) AL, FUREICERERE DL LT, 20 X85 RRFHEEIC
BT, B AR O PELHCIR LSS 2 R EL P 2 D REICHE T 2 FEO—2E LT, AANY 27X — (AA
~V) HEOMZERIZ L DBHBE=FV ITRHAVbNS, BBREIZBWTIE, AV —~<A VBT J)%E
Tl &2 28 & U, 10 AR HO0F9ERT (BB AR SR Ze R R A (7 J0hA%) ) 2Pl & LT, 1980 4F
MHEANY Z AW BERE =4 U & ZI4R D BANBRFE A B bR S 472, 18 SR )38 BT Sl Y g, [BRER
BT =21 > Jta#t) O TRTFIIKFRFICEANVICLDE=2 Y 72T 5 L O MESIT b
TWeb OO, JEFIFHRHE KIS ATRE /2 T — 2 UG HIERT — Z T HIEIZ DWW T, BRI TE 5
VAT AR STV EIEEWEES L BB R EIT RIS II R )R T E DARETIE R0 o 7,

BEFETIIREELOOH 1 » Ak, AANVICEDE=F U VIR KEZRLF—4 (DOE) & 30
BEEBIC L VBt SNz, B=F U v 7 FEICOW TR IS 213 U & 5 FeisBIo 3 Nk
L. DOE OFEEIEME L LD, Sk AL\ & D H AR 2 BR85S0 ORI AR o0 i BOSUBR 2E o0fk
WEMEL CEHRENT, BEE=F I 7L, BERTIFREFTFHIC L > TERERICSHH S vzl
FHEBFEOILBR S D2 L 720 | SRHER S W2t v v AOMEmLE &~ » 7OMR NS 1
m & SIS D MR ER~ v IR R IR E O SEEEEL & 72 o 71T, xR AT 4 T ORISR
MENTW5d, 20I3FEICHEANY ZHAWEE=4 ) v 73T OBSIEERICBE S, WEHE R
FEIT A PO LT DA 80 km BN K OV D JED I & 512 TR JIHRE DS 1R & 72 0 JIE M OV Fik
R L7223 5, 2018 AEEHI/E CHAKGANCIM L T\ 5, 2o X Hic, WERSMgIc T 2 ittt
U LAOMBRE~OLAEESCHER D 1 m @ SR 5 ZE MR ER OB (LS 4R 5 W 2 51 1%
FRMEL TE WD, B, UEE=X ) U RERIBIE T ARAIZE BRSO R — A= P ThERFAR ST
D

&SR DI EITHEEUTER T 5 Bl & 9 E RO A2 R~ 7210 T2 <, 2016 DB ITEE O
BRI B A O T2 80 km BINICE T2 BEANVIZL D=4 U 7 HtA L, FREHEL
DNy 7 7T 0 NEEBREOT — 25 JR1 I SEERI R S 5 B AR ISR 4 5 2= R & EE O
T2 F I E T AR 2B LTV 5, Mzt Anize=21 271 RFHDKESK~=2T /1] I
BWTRAKE=Z ) 7O—BL L TEMT DR IMESTOENTEY | T K FRITITHE 225G 2
KOEND, ZOXIREEND, RFNIRERICBTIBRET =XV I3t oEER L&+ 57
B, 2017 FE S O NRIFRICBNTHANVICED2E=2 V) I8 EMTH LI IC7oTz,

UEkoXoiz, BANVZRWEZE=XY U ZICL0BELNLERETEZL, 2OFHATHL, RIEET
X, B ARy —Lo—ok LTHEEMIGE SN TV AEAE AN ZAWTEEHRE=42 1 71250 T,
HEFIEST — 2 T 52 LIRS 5,

*Akira Futemmat and Tamotsu Kudo!

LJapam Atomic Energy Agency
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Student and Young researcher’s view of research on health physics and environment science

(4) EZHSOBHARIEDEFEL

(4) Advancement of Airborne radiation monitoring
ek ET 12
VHOKIR TR s fmR R et 2 —
TR LAER

1. [FC®IC

WEH 1R R EFTFE. RETICRIT 2 IR RO M OEREEZ AL L, 12205 O Rl E
BAROWIZEBRFEPATOIN TN D, L2205 O FEHHRE TR RN R 2 E S5 2 L3 TE . AR
2T (R ERIEE) CHHET 2N TEDLLWVWOIMERH D, FH D 8 Ffl LIZBI(ET
bEMEZRNDITONTELAANDANY a7 Z—%2RMA LIce=2 U o 73T IHEIT O3 & L TRk
AT ONTW D, £, BUE, BIFEHOE L, EAORAMLK (VAV) ZHWT-FEORFRE D 5T
W5, FRZ, BIEHAICHO DI THWD|ADANY a7 X — 2ot REE 1R REIELICE N
TRk R E=2 ) 7Y — L L LTRI SR TWD Y, —J7, BUEDOFIEIT R B R O#RIE 7 v
ZRELTWD T2, BRSO E SRS EIE & T 2 ETHA TRV ENRETh -7, &
R TIT, VRIS FIEE L2200 OBSHRRIEICEIN T2 Z L2k o T 18k &V bAZE S HFRE & & D
% Z LI LIZ R FIEIC OV TR T %,

2. E22H D ORSHR R E 8 2 55 H i

ek, BZECHIE SN o~ REHECR A 1 m & & TOEMBREREOMICHE 3 5121, chflimE &
o= BEROBEN OB LN D EEMIERE L . T ~BEHEeRE T A M A b O EITIT 2 22 /M
BREOHENGE LN D EMBERBBERREZH VD Z & THLE Im ZERFERA~EHE L T D, K
OEEFET, Vil THIENE =T LT T VAR L LIZEFETH Y . HIE QMR AR S D
e BREL TRy, HIBEOM M2 EE LI BEFEO 1 o8 LT, W 260 L fEFiko
WFZEBRSE 2 R R A 1Tt oD C & 72 2, W & 2 MR FIEIE, B RIRE R BN 2 . EL O HEAEHR K& 0%
DIFEWZICIC L2250 KD, HEBELOFE, BRI L 2EHFDONT A—F bR REERT 2,
ARFEL, BERNOL 2% A FTEZENS OB LM EOREEDOT =2y FEBSFLTRT A—=H
Db A FERT 5 2 & TREM EAK SN TN D,

—75, BEOKEIT ERLONT A= IKFE L, ARIFEM L2 SZHED b DRt AF b FRIbIZER E
2%, £Z T, ZNETHRRLIZE v 7 7 —F & Juil, RS 2 O G EA ORFFEBR R 2 D T 2,
Bex ERICB T DHESHAET — 2 2 &EE L., £OT7T— 2 &b LICFH SEREXLER T2 LT, ¢
RATHE ALY @I R AR A MBI 2 ZZ M EEEOR N L B X DD, A %RITIEMR SR
TE 381 2 Wi REMEAT 2 IO T B FUEB S TN 2 . B8 2 W R FEOB B 2 ED T 2 &
T, FPRIITIE 3 RTCHI R RN E 2 FIREIC 2 D & B 2 bl D,

BE 3R
1) Y. Sanada et al., J. Environ. Rad., 192, (2018) 417-425.
2) M. Sasaki et al., Prog. Nucl. Sci. Tech., 6, (2018) in press.

*Miyuki Sasaki®?
1JAEA Fukushima Environmental Safety Center

2Nagoya University, Graduate School of Engineering
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(5) FHAHICHETEER~ADEEZFTMI 5 LTORE

(5) Challenges in evaluating social impacts in the early phase of an accident
BN !
VHARIFET O TEBH RS R eitE e X —

JRF SRR SR Z W T BRI E O BREE T ~ DU D ERSOPE S FHIE £ TIZZ < DR T A —
DG D, BIAE REIEBOEE T, foVEasE L, PuftREoe E32E 0 b, #ad < MRE 2Rl
HERITIE, SEREOBIFRERE D72 6, BYOBERIRE, EEEER ENBToN D, ER~NDOFEE
FENCRHI S 21213, ThoDNRTA=F 2 =D DORHEL TV BERHLLDOD, BTDONRT A= %
FETDOEFBREN TR, HBEDORIWAT A= PLIERFHEL TS ZEPEHEETH D, AFELT
T, BEHEBFONELEE AT, FROIICBIT DER~ORELFMT 25 5 2 TOMEELBR~D,

JRA i IR A, BRARFE=X Y T O—BE U CRFLIH I 42 RO 3R Je OVHU B B A3
IND, MEFRIIHHRERENT &g U TESICRIERTRETH U . BURTEWE O ik 1% O B 8 % i
FTREPOHWEETH LN EONM AL~ (OIL) ELTHRHAIR TS B LasLans, BEFED
A CIIEFR R OEMDE ENTE O T, FI X1 FI 5 F SRR O FUR BRI IR &3 CE % e 9 v
FENEOREGEEN TV ANEDOHERITEEN TRV, — 77 THETRER R E X E R S s R 2155
FCORMMNEL, WMEFHE IR HREFFERF T, FEYOEWa vHR, k) BT T7—2 2R
HIZATT DL IIREETH -7, Tk, BEROZRL S TEMEMR (TR CTHIVTIRSRERE) OfFH
HHEICEL Z ENEBETH D EE X D, BAEHRANE O IUE, BIXEHMiioA 57, FR L7 OIL I
LEBRCTE D L E 2D, A KEMKE T, M EIksE U i MR RRAL R 2S B R 70 » T2 IR TG B
RBAIIT OIL IR EEIT N E SN D Lt STV 5, BREHAEZREICAFTTHFRED—DLE LT,
REELERLET=H Y T HRA MIHRESNL TS Nal(ThRHEE 0 @ o ffitr sz o s B, L
L7223 5, Nal(ThiHi#s Tl 10 pGy h 1 &z 2 L R oA 8 CE /e | B OIERA D Z &M
TERLRDID, SRR TH RN A TG T 2 FIEE2BRTILENRD .

AR OFEREZ TG TE DRBIZR o7 LTH, WHHEHIE<K ZELSFHETE RV AR H 5, 2
U RITMOERE L 1X R . KEL ST TIO0WER - LR (R IRWE. CHsl 72 & O RISHEDIRN A
ZARL 1272 EDRIEMED E N T ZAR) BB S, BREET CIXENENR R -7 FE % T D, T/ 74
FHHEHIE, D OBRMBIIS ., HANCXV ZOMBEA RS 2 ENRENTWDS B ZoFKE L
T, SR OENEILEHE, PP RBN R 52 L S BICHALFEINIC L 0 SR T oA Thh
T2 ERFETOND, BNA~ORA VAT EIZLDMREDL I VEOBIRICE > TERZRDAREENH Y |
AURICE DT &2 LV FEMICE T 27212133 VROBREF COEMIONWTHET ZLERH D,

XU

[1] Fr A ER S, R DRESER (PR 304 10 H 1 B —#itkiE) .

[2] Y.Terasaka et al., J. Nucl. Sci. Technol., 53, 1919-1932, 2016.

[3] IAEA, Report of the Chernobyl 3! Release Working Ground of EMRAS Theme 1, 2012.

*Jun Hirouchit

LJAEA Nuclear Safety Research Center
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(6) REMITKRIZE T HMSRIFEORE

(6) Challenges of radiation protection in existing exposure situation
*E A #TEET 1,2
YRR - FE B SE B A
PR

BRES) - BB T HRETOFEKIZLY . BIEO A ARIITBAFHIE RPICH D &5 2 b Hilsk
IFAET %, BEAFE DR 2 2 LoD S5 $HT R SR AR R < R &2 A8E L TR T Hhh, TDE X
FaOPIX <RI EHTEL LS, LT OB L2 AT TS ETE @R H 5, Lh> T,
FAET DB BUFHRIE RUL T CTOTEENCEI LT, HUNHRBI#E D FB & L TREFOESLE O I
B2 DOFEEMET LT ELETHSTIERVGAELHVHEH, BFEICHEE L TV DHHIERREICH T
LSRR DE 2 OB A D, VB R A LWL —LOEENLEEN TS, BHO-DDr— 2
AZT 4L LT, ZHETIT, BUEHIE IRUUTIT T 2 B PEWE CrHY L2 O VoBESEY O & 8 (1
DNTORFR R INTET,

AT TIE, BUFHIE RPUTIB T D HBRTEDE 2 OO D —AAZ T 4 & LT, Ktk
W CUHYL Lo i O TR AR BE 2 FIRetE 2 Mt 2. BIAIE RGUSIT 21552 L7t O B AF
AZzmard 5 BTk, sHEfHE<RRICTE_B SN TNE 7 VT TR LG R - EBEXFOL L HEFIA
PITONLHESBEZONDLDT, R NE BRI GE LORENR L AL D WRlERH 5, 2 2 TIEE
WHOBEOH NG | BFHIE R ZEH 3 2 BREOWF LI OV TRV, ks, 22 THETLH
AR OFREME 2 R+ 268 %& . 1IF FHUC X - TRA L E Cis i L= B hn& (ar 7’
U—h, 8) L35,

B RBUCIB T DB RBA#E A B 2 5 LTI, &9 Wo Tz B SRS TEAFHIE R 1255
T2O0% WML TR LERH D, I 2 CTIHBHRIEERICAE U DB L L COIFHEIE R
SWTHFTT %, BT RO EFIL ICRP  Publ.103 (2007) (2B W T IMEFHICHOWTORERZ LT
X722 DR WRHZBEICFET 5, BAFROZOEMEIERUZELHEIERIL EEEST bR TWD,
L L, ZOERCT TIE, #X< VLV OBLEN D E OBREEZ BFHIE R E TREDENLOHWT 2
Z EIETE RV, ICRP Publ.103 CTIFEFHIE < RUUZ BT D B D SE L~ & LT 1~20mSvly %
RLTWDED, FIE<HED ImSvly LLFOLAIIB#ENKE L 62 TEWE D LN a A%
20 (T BRI AR L UL AmSvly 73 ICRP Publ.82 (1999)IC B W CTHRB S TV A28, HAFEIE IR
W& DBE T O BARM ZeiEimi 3 e . BUFHRIZ IR Z B H T & 28852 L Y fEIC T 2 72D DB 70 &
2L LT, IBREARHIHAE LIRS X - T, BEFR O ANOPIE < BEDS B # AR EF L5 50k
P EWV o R TE WD, #Eim Lo,

BE 3R
1) BUEMPEEZE S, BEMRI RIS 258 LI OIRB OO DA FF 4 > H28.6.2
2) D. Sugiyama, Jpn. J. Health Phys., 47 (1), 30~33 (2012)

*Kazuji Miwal?
LJAEA
2University of Tokyo
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BEZERtYY Y

RFNAEEDORLBENDRENDEZ A LIFE~DRERH
Safety Fundamentals on Decommissioning of Nuclear Facilities

(1) BLEHREBEOREDEZS

(1) Necessity of optimized safety basis on decommissioning
“pA FEE !
URAEUR S

(2) BLEBEEORERA

(2) Developing the safety fundamentals on decommissioning in Japan

g
LYAE

1. [FC&HIC
ZOEY v v a X, R OFEILRTE &V O BFEOREA B E 2 222 0B 2 R ORFT)
ey RIS - BEIFEANEIE S BEIEHE S FIARAY TARA 0L 2F I Z S0 L COREZED TV DB
ILFEEOZEFANZ OV TGEHZITY, ZUHICOWTHEE N GIAS TEREWZE & THE IR
BEOLZEIZOWVWTiEma B TN Z 2 ANET 5,

2. BLEREDORLLETORE

JFE L HE DB I REAT LT R iR %, @i & B2 0 i) RiE L 2o T D, S 61T, sk 2MEH
U CWo BB E S (B CErEl, E IR, BB, BB E 72 EBE L &p_%tbﬁﬁ
LOKGe L7 DbD) ZBEIEREE SRR IR L%, BEfEA > _v Y b RIBICEDT 5, 20
KO BR AR E 2 D L BEIRE SRR (LT, gk W o,) DR IEE (BEEREZ4E) 1TR5
WOUTEEET L ITHALNCR R LB DTH Y, IRMROL RS ERRERE DO b O L ITR R D [ITHESW
HOTRIFIUXR B0,

PEILE O 2 A2 E 2D BT, WO LD RBEIEEORKMNAEEIC 2D,

(1) Gk, #HRREBICHD L (BRERICBODTERNICEFSZOEREEET HLEORVRE
(2) WGERXIAFE (FRE) L QWD E o B3R P D i LTnd Z &

(3) XfGeliia% DF%f, HWEED MR OHERS (SSCs) DRMMBBEILEE O ITHE WL L TV Z &

(4) BE IS E ORI PO B % (S FR B L Q0 D I E o BESIER D LT 2 &

(6) (FEZDTHBLZRDY) A7 BT DV A7 LY REL 2D L

(6) FHHRRIELS OV A7 1%, BILEE THEMET S THFHICL Y —HIICERT5 2L 13H 50, THEOKT

SOATZHEHIC X 0 STEORIER 2 XX TeDIREE X 0 RV IREEIC 22 D Z &

3. BEFENTREDEH
PEILHE O 4 EORHEA B E A G PRSI L, FEii L T < 72D O L EITFRD ERBHIRO@EY) T
D,

*Koji Okamoto!  "Ken-ichi Tanaka?

tUniversity of Tokyo. 1The Institute of Applied Energy?
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3-1. IaTHRIARE

KRR VT BE L E I [E A OREAGFIET D & LTh, R sk oR 4 s LCOE 1 OBME, Aoxt
T2 HHRE i & BRETIC kT D R CH D, BEIEREENL, FHEE < o FIoHE S, FUARK )
VEREREEH OMIT < 1T ALARA O FICEFRE NS, £72, B OERICHE S BEWRE TRV T H R EIRE
EERDHZEDIRNT &L, [FERIC ALARA O FICEIREN D, BURBRED T D OlERIE, FELLHE OFE
BEEEL, O L—FT v RT77u—FomAIc kv kb bd,
3-2.JL—TvF7rFA—F

X GMi DLEREDHRD T2 DI ER BRI AZ EB L, e THENBEILE A EB G L 75729
W7 L—7F v R77r—F (GA) OHEMHIINADOFEEH TH S, GA DI 725 H T, MgEsxo ‘& 212,
N, CED XD B EME N TFET B0 E W D ik OFEE IR T A Z EBMETH D,
ZOET, MEOFMEITE U TERT NELZ20 BRI L TRERERZHE L T 2 EnRd b5,
108 I 72 22 AR BRI QN Z AUk IS T 2 8 D222t R N AUSHE S I OB, HAEICL - TR
KERAESRELEZAZHNILTLEI EWVWIRNAD Y, BEMKROREEIDFK LD, ZhiZ
K UBEIEHEESIROREE N Z > THZR D FREN S 5, FEILREEORR AR E 2, XS OFEICHIL
72 GA TS G E R B IR AN PE ILHHE DR BICHEDEETH D,
3-3)—=FvF

BEILFELE, AR BE T 2 B 72 B R O3 K O R0 72 2T I3 2 MO RO FICFHE
Eh, EhEsnd, BEILEEOZTICRD MR- BIEEZ 8T, BNERZRT Y —& 2y 71x, BEILEE
DOHEE L NFERIC R AR e b D TH D, BB FE L VW BMicbl-25ETH D, HESCHWEM
%, BILEEOER TR (FEE) UIHSREOZICEIV RE L ALERSA LSV EDL, LrL, #
flz@mL <, BEETHBICERBALET, V—F Ty 7 2HfEL, ZOERPEILFEICEFRTIHICIELL
HEXh, BELTWAZENRDOEND,
34OV HIIR—VAVRE

BEILHEEIX, Yay 2 FO 2 DOMRERTHAMEELKOEREZFE L TWD, MA%E X, F0%
BT D02 OEENOTRE [(ZFOXEBT) ZULOTUTHIZ L] THY, FHERFICHEEL TWLRNE
HOFELFHEAEDAREMNENRDH D Z &2 ), BEITEOS S, SR MaXNICHEE D SSCs BFRE I N TV D HHE
BHDHD, BREBLGITCHEABERREICEVWRHDZ D, FoKFEILLEELRVELBI RS E W) 2
Llxv, F7e, SSCs AMEAL, B L T 2 & TREUERN ORI B ILHEE ORI EWE L LT
. BHIMEL X, HIMRARESNTWD L, MV EbOVOBLZ L) ThD, BEILEEIL, *S55Ex
OEFREZIE L, BEIEHESH ORI 22T TR IN, K TOMREZ L TR T RS, T, #
BOTEIRIZOFSNEBEIICEAL TN HDTH D,

TuTxl M, NLSNTEYR—V A NDOFERHY, Tuv el b —T A FEFTATY
Lo 70Vl NTHOLREILHEIL, ZOvF—V AL NOFERZEMT D 2 & TR ORI HEE
AREL 72D, O X O AW HEED, FEILHEESEOLR2ITHERS D TH D,

3-5. BEILIEE DA 5 (Strategy)

BEILHE DB Tl b R/ RIE &L, BEIERSENSK T LIRETH 5, BEILE B O HIRLE T TER L T,
THERTFORRERRENELS B L ORI LILEEL> TIARLARY, 20X IR EEFESERN
TelT, BEIEHSE OBRMRIC SN HFEZ ORERD, FAFTRBREIR, hSBRER NES O EBE L
T, AR — Xy TOTIZHRERTEL, TOHRICESSHBENZEEZITH) Z EnRDOLND,

4. BLEREORZRA
4-1]JAEA DR EHR

IAEA CliE, IR T ILZEEMHEFER DL LT 72d, R IIBRIChIe 5 ZeD)RAIEZ DT HEARL A
J Al (Fundamental Safety Principles:SF-1) " Vo FiZ, JRHHEEICEET D 7 DOEHAIZHOWT L e
ff (General Safety Requirements : GSR) "#EH T\ 5, I HIZ, ZO FIZED b LB DL 2T R 2
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Safety Fundamentals on Decommissioning of Nuclear Facilities
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(1) Necessity of optimized safety basis on decommissioning
“pA FEE !
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(2) BLEBEEORERA

(2) Developing the safety fundamentals on decommissioning in Japan

g
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HRFOERHBADRRESEOHAEFFERE (1 / X—2 3 VORIH)
Current status of international cooperation in advanced reactor development and future R&D issues
(Innovation creation)
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(1) Current status of international cooperation in fast reactor development
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[2] https://www.oecd-nea.org/ndd/ni2050/

[3] Frédéric VARAINE, et al., “The Collaboration of Japan and France on the Design of ASTRID Sodium Fast Reactor”, Proceedings
of ICAPP 2017 (2017)

[4] Edouard HOURCADE, et al., “ASTRID Nuclear Island design: update in French-Japanese joint team development of
Decay Heat Removal systems”, Proceedings of ICAPP 2018 (2018)
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Current status of international cooperation in advanced reactor development and future R&D issues
(Innovation creation)

(2) BRERFOSEOARMARE
(2) Future R&D issues in fast reactor development
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(1) BB RIFH Al (2) B AT (FEE ., KREIE)
| & esC 0! o kmusnm, Axs—ty
R (200454 7) B ERIHTSEBRAEEMR
. @ 950°C.50HMEIR NPT
i8S (201043 ) D @ 1ST RO EELHIEIBAM
Y Eﬁﬁﬁ%*—l%%ﬁﬁ% 4 &U&E%ﬁ%iﬁﬁd)ﬁﬁﬁ

® =

[u}

HRFR LR ED=HDOHTTREHER

B

® HRA—EVEMDEHK

|

ERAERERBEE

() EARIBARIFHRET

® ERAEERARFVRAT L
DELETRAZR

® JILh=r) LRBEEB AR
FOIFILERE

® ERAEERARFOLREE
EDERTELEREIZEE

o FH I AT RN RIFDEE

(4) HTTR-GT/H, &%

2T AT D

ooz
WEEE

1 RS IIBRE S BT 2 iR A AR B OV 3 B3 He it B 8 oA
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2. RABEBARFORT A
2-1. RE

R AT AIFZ W B AT AL UL, R O @EMIRE 750°C O ERAT 2RI L v ibiE s -
WEVES (]9 540°C, 13MPa) ZHWeAK X — BV HBEEIRAT AF L A7 A (HTR50S) (K12) [1]. Ji+
JAH DS HBERE 850°C XL 950 C D EIR A AIF D~V 7 NGHE 2 T2 @R~ O LT A —E
FEERA AF AT A (GTHTR300) (X1 3) [2, 3]0 FHEFI A THON TV D, T50CHRR Y — B U HER
A AN AT MMIBEFHTOIERIC L > TRMEAZHIELIZV AT ATHY, —FH, TAX—EUHE
BT AIF S AT MTAH% 10 FREAZ BIRICHIZEBRE 2 D EFHF~ L BT TW S RE IR AFHRES
AT LELTHEMT BTN D,

& RFF iR 533°C
2 120MPa
=BT |y 696ke/s R
0k =
: 17MWe
FEB AR
(2R 538°C
12.5 MPa 2T
69.6 kg/s
325°C Cg

4.04 MPa ks
80.5 kg/s
60°C
0.95 MPa
\ wkmmg kAT o1 ke/s
200°C
13.4 MPa
69.6 kg/s
2 ERY—EURERIRAT AT AT A
[RF¥F
(600 Mwt)
MRS I

o [ I
567:C b 850°C :

a 7MPa
A—EY

Intemal primary coolant flow GBOC~85Cr C)
K Flow on primary pressure boundary (28~165°C)

X3 ~VUANTAX =Y U RBEBIENT AP AT A

1
=
TBANE |

2-2. MEOHE

R AFTIE, EE T AOBEESRMFISC T A — REICBZRA+T5 2 LT, 770 FOBRE
BRIHREM ESEDLZENAHRETH D, 772 MERE L TUIW L OB/ S 5 2, REM 2G5
13KkFE - BHOHGEIRAT A A7 2 (GTHTR300C) (K4) Th V| JEFIF H AW ERIEE 950°C O & 7
WA NT, @R E AT U AT A X — v ERICERE L7 PRS2 LT 2 SORICERE L2k
FIER IS L COKFZ2HET H L L BNV TV ATAX— L TREEZITIDOTH S [4], KER
LS LR, RERT ADOKEKWEE, @K RKREMR 2 S ATRETH 203, T I Tk CO. 7
U —DORKHBKFZREZ BIRITEBA D, BVERIE IS 7 u - ACE S E2 Y TR 21D T D,
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019F&FNDER
900°C
1 %
V5 KEHERR —H,
BT I (RUFEEAERR)
(600 MWi) | = H,0
25,000/52,000 Nm3/h
BE RIS RS
A jgh ol /f 170{370 MWt\\ o
325kg/s ] PR2—EY - FEK
5 1350C, 5MPa
5] - ‘E: 202/87 MWe
g 594ocb95000\/850/
730 °C
BIE /A H 2R

4 K3 - BAOHGEIET AP AT L

3. SERDOHARRMRRE
3-1. ¥

PREFOBFZEBRRIC BV T, S E Tlo, #BREbh 7 o pa BB O RS 2 TR e T3 (k) &3t
FIBA%E L. HTTREREEZ B L 7= @R~ 7 LA VA VT 20— (OGL-1) SBRZEIC L 0 | o2 ERY
(FP) DPAUCIADVEREZ MR L. MU IRERIC L SFEWEE 2 B, £7o. BBIRERRL 7 DO Rl R A 2 fif
B L. HTTR HEFHAEE (BRBEEE 33 GWAIY) OBLEEIC 70T 72, BIfEIEL. BREEFE % 100 GWA/t & C LA 47
WRBE 2 SR RRE S EREE, JRREE L2 (BR) AHE L, ZORSMEREZIE T 2720, IV T A X B
HAFFERT (INP) 2SEESR 2 % — (ISTC) DL FaTF—Fud=s7 hdd & T, 2010 £ 5 2015 4F
(T THRESRRBR, 2017 4E 3 AN D 2 HAERE CHRI % RBR &2 3 L T\ 5,

At% . 850 °C K TR 950°CHE iR A THEE L LTV % 160GWd/t D ERBERE(LIRELDBESE . S LD H
FEPE A HTTR @ 2.5 MWIM37%> 5 6 MWIMBIZ & DD e n) 1 OBLE ) B IRBHEEE 2 K8 S & 2 72 0 D FREL
PEREM FABIER OB R NETH D, BT, RFEME, ZRMOBLENG. 2D OBREHLE PR B ED
L2 SR U 72 2 i IR A OBRERR R T # OER D LB TH 5.,

3-2. B

BEM B O ERFEIC BN TIE, T E TS, @ E TR BRI BN 72 Z PR (1G-110) % BRVE R
F# (KR TR L, £72. HTTR O B EM i 2 BEntEEak et 7 # M O BN A FavE & 1R Ak
THE b, BEpEY O T RAETFIELHRE L TE T,

At%. 850 °CJ TR950°CHE sl 47 AR D BT St (WRAHEEE . BN &) (2810 2 BEenrrE 2 UG L. Beh
DGR Z BRGE - B L2 X5 & & b2, HTTRZIEH LA L X FEERNMEED ORFELILT — % OB &
OMERNE O FERRCHE T I R AT OIREE AT 5 BEN B D,

33 &F - BiEHS

&JEFEL - FIRFEER OB TEBARIC BV TR, 2 E T, B EER 950°CO EiE~Y 7 AR Cff
FAIREZRIH A « TR & NATuA XR & —Z~T U7V (Bk) LHRITHRE L, £72. HTFEARR
FH 2.25Cr-1Mo #4557 — Z X— 2 Zffesr. L, HTTR O 1 FkE LR O i GRSl 4 2 iR s et
BHAERL U7o, IS, HREIBAR LA ER —HE e ERIR AR O ERRER A FE i L ST A MR L

A%, HTTR BBRIC X 0 B HER DR BWERE S ORES L OMER K ONAT v A XR DY —~A F
AR EERMT HMLENRS D, £, EFBIET AP AT LAOHKFTIE, HTTR IZIEFHE ST R0 zE
LI HTTR TOSEHIMEER 7 X b BAREER IS EE L 2P B AR ES R ST 5, b
DT IOV TIL, BREHTIEOMENT, SRR Je T B RUYEMECIEREMERE D 72 O SERERRBR S L BT
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mHEEZLND,
3-4. fpT

FEROMFFERT IV T, ZAVE T, @i AP EREE (VHTRC) % H W THTTROEZ %G
AR TPIEORSE NG RRZARHNICIN E D Z 2B Lz, £, HTTROBEET I E CoT—% ZH\\ T,
KR R R TR O RS B e O G E DO RGEZ D TV 5, BIS, ERERT AL 2T AOFLREHCE
WL, HTTR2 B @EMEREIL 2 X 5 72 0 O AR Dk R OB 2D T 5,

S, HTTRICBW TBBER £ TOTF — 2 U5 L, BEXGHETREFIEICON T, BB OBREEL BE L 72l
RSO FE O FHERE FE G-I M OV S DGR A T 20 ENH 5D, FIZ, BT — X ICEK T 2= <0
ZEARIR D FIERE R e ENEEND,

35 Ret

BT ZFOREMEOHFFERRICB W TIX, ZRE T, FOLOMBERBR, 1 R EFR PN~ 0 f
WL AE B OHE . BLERWTRE O BUR M B BEN B o e, 22 RUR AT AR, Benm g
Fehi L CHTTROZ 2RI LB T — X ZEFE L, BT 72— ROMGEZ 1T > C& 7o, HTTROEEBA LA
Bk, REMEEGERER & U TR H 7130% 75 O4F Lt R ERER I & - CTRIRT A F DR 0L 2%
FEET D & L BT, Bole T —F W TEZeETa— ROEEMER > TWD, Fo, KL TR
B U 27 FHEFIEDO R 2D T 5,

Lotk HTTRZ FIWCL JE147 H77100%7> B O 47 Uit 2 FE R ERER . J1-47 HH 7130%12 38\ N TR D f D HE 2K
& & BRI ) A ET > D WP O & AT 2 R AR 2R BN O Wit S8 2k S 2 47 D i H1 58 3R % e
THRETH D, £lo, BRI FEORE, FHIAKY — B HBERERT AP AT AIZHBWT, HTTR
TR S Cld e o 72 L IRIGHEIBE NI RS U7 R ok« 285U & D BEDL 802 B9 5 A
FHEOREANEEND, TIT, FHEFERHY X757 EI2 X o T, MAICEIR T ZF > 27 L oRaM
M EEXDZENEETHD,

3-6. REBEEDEMR

A AR OREIEEDFEIZ OV TIE, 2N ETIZ, BAFOREIEUEL FRICEIRAT AFOFE %258
LHTTROZ2IMELE R E Lz, TO%, HTTRZ AW = LR 2 & CEIES N2 @i g A F oA
DOREMZBRE LI FEREIRT AL AT AOZERENEL A AR PR REMEER BV TR LT,
BRI, IAEADJRF /) =3 L X —JF 8 F5T 5 W 178t E (CRP) (2B W T E O @mIRAT AR & [H
BREEE DR Ma & Ehii L T\ D,

Stk HTTRZ W HBIREPRL T O 0 J AR (FP) DO UIADMEREDMREEIC K 2 2 R HAEDHEGE,
GIF72 & D EFEA e Bk PN AEAL R HIED R E 21 L TV HIAEAL 25 COIER LR HERE 7 1
T RCA o Te 2R EEORFI D HIFRF SN D,

3-7. EFEMRH. RINEEY

il AR « BENBEFEM OMZERRRICB VT, T E Tlo, BKIFOFLEE TR~ T 5 72 DI K E
72, R ANFRER ORTLEE TR (R TR, REBE TR, AP TR OHMRBEA MR L T& /i,

Lth. TIVE TOMERIEZ N — R & LT, HTTREE A B IRENE FI T il 1 & S F 5 R O B AL B £ i
AT DN D D, BRENFETEMITOW T, BT OEREORESCHTTROREIAZHLIR T L HELY
ML —_A Z AR A PICEENLHC-UDTHREEZNET 5708 L, BEEW T OC- 148D E &
FIRN 52 TS L, SBRENFEIEM O ALERAL Sy T E DORRT & FEM T 2 M BN H 5.,

3-8. KEBER T

L EIST v A K A KFBREHE R OMEREICB N TIE, ZRETIZ, Yo Rr 2 EFEMHERT 72
D OFEEAHIEEAN, FilEC T VK FE R EDBEMEDE T 1t AR E Bl 5 72 6 O T3EMEHEERRHA
IKSFEREZN R LT D DITEER (51 A L 28 % 7o 3 kKGR IRME IR 72 & ORFFEB S & FEhi L
T& 7o, BRI, ThboHiizia Uik R RERBREE 2 H T 1S 1 ' X Ot gl ik
SEHSHAT OSHEMEOMGEET % 72D Ok FERLERBR A P Th 5.

Stk ERKFRIERRICE > T, 77 U MEROMEHEIEOEBMEMERE, 1IS7 rE X0 RE) - {511, B&a
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IF DX % 6 Wb 7= SBHRHIE 5 1k, R ER O 22 E ML /e & ORI OMGEE 58 T S E 55 Th 5,
F72. I VLKFREEFTIC OV T, HIORREIZ X DHINREFOHE — 3L X — KR m T T, b hy
B O B (HEEMEREOIRE (F9100°C) I 2. A2, IMET KT =030 720y BEIR O BHJE) B OSKAfE
ORPEEAN 2 LT D HLEN D 5, T, WHBOMSRICHND® T 2 v 7 25RO & EERIC LBt 7

I v 7 AREERORF T H AR T ALERN D D, oM, BEMER ST T, T U RN, FiEESy
fiRdsn, 3 UALKFE GG & O E B O/NULZ X D - D OB b LETH D,

3-9. REEI

AU T LT AL = UREBHM O RICE T, 2k Tlo, REREOTEMHESEREAT D 4 —
B — A S BRI L K105 O BT M FE 2 T 5 AR B I 0 = R S BV AR
=28 TEMR) & LFTHRE L T 7,

L, NV T AT AL =D DY 7 LT AP A T 5 72D Ol o — VT, —WPEET A X
—BEVDAAL T T UAFEOEAERIREE T 572D, WA —E U EAOFPILE BEORBIZRE D 2 BHHRE
RN METH D,

3-10. BBHRIF & BFIAMER & OEHEHH

PEe B OBFERF I BV TR, T ETIL, BERHICR IR & BRI R % R 5 720 o @i R
DELFHANBAZE . BRI 00 F 5121 O BRI A E) 2 WG TN9~ 2 BREWERE O IR S aRIC & 2 5E5E, nTR
P A e OV T A DJFAHF ~D BRI RS . BFRIAER ~O N F U LB TRERHIFIERFTE R &
ZEMELCTE, £, HTTRZHAWIZAY 7 AH 2 X — B VBB KR OIS 1 & A KE RS OB A%
BERBRIZ T T, HTTRICAN Y U AT A Z — B s dila ke NS T v & A KBRS ik & Bife L 72 > A 7 A
(HTTR-GT/H2) D AT LakiEt, ZAaMh &k OPERERIN 2 £ L T & 7o, HiZ, AARRF P %
BRITRWT, R~ s 2 B i 2 —MRPEEMRR & U TG, @R, BT 272002 ER
AR D L L BT, UELEREITHE T DO ORFHI DWW TR & I L T & 7,

A1 . BRI TR 3% OB AT OFESTIZ 1A T, HTTR-GT/H2RBREE B OR EFFal 218 U2 R+ O BHE B S
(2 & B BFI B i 5458 | AR B L R ED R E WA D120 D% EH T #HCRR i O Y MEfeE, HTTR-GT/H25R B
WDV T AT AL — U RBHMT NS T 1 & AKERIEFMOEIENMLETH 5,

4. BHYIC

ARETIE, BOWEEEEZET 2 @R AFEMN K O OBF AN L T, ERERTAFE AT L0
B & A% OWFERFERBEIC DWW TR~ Tz, 4%, ENOEFE OB H 5 WIZERB HoE-ICEY . 2
AU OFAFFRBEA R S CTIAE OEEN T2 B AP EI & O OBFIAHEIES FEREIZE Y | Y%
DEBE 22 = VX —FI BT 2 L2tk B B bR FHH R, ZPEOZ R LF—tF 2
VTr 4 EICHEBRT A Z 2LV,

B35 X

[1] H. Ohashi, H. Sato, M. Goto, et al. ; “A small-sized HTGR system design for multiple heat applications for
developing countries”, Internatiponal Journal of Nuclear Energy, Vol. 2013, Article ID 918567, 18 pages,
http://dx.doi.org/10.1155/2013/918567

[2] X. Yan,, K. Kunitomi, T. Nakata, S. Shiozawa; “GTHTR300 design and development”, Nuclear Engineering and
Design, Vol.222, pp.247-262 (2003).

[3] H. Sato, X. L. Yan, Y. Tachibana, K. Kunitomi: “GTHTR300—A nuclear power plant design with 50% generating
efficiency”, Nuclear Engineering and Design, Vol.275, pp.190-196 (2014).

[4] K. Kunitomi, X. L. Yan, T. Nishihara, N. Sakaba, T. Mouri: “JAEA’S VHTR for Hydrogen and Electricity
Cogeneration: GTHTR300C”, Nuclear Engineering and Technology, Vol.39, No.1, pp.9-20 (2007).

*Hirofumi Ohashi®

JAEA
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YAy av[Ea—Tr - Iy - VAT LRSS L]

HERGR Y RV FH\EIZE (+ 5 ABSEE AT
Importance of Human Reliability Analysis in Probabilistic Risk Assessment

(1) FEERG) X7 FHE(PRA)IZE T 5 AMIERERITOME DT & RE

(1) Role and Challenges of HRA in Probabilistic Risk Assessment
EE %
URAEUR S

1. [FC®HIC

FREEEE RT3 EN (LT, IF &95) OoFE, RS AT5 0 A7 2 &L, &
DREMDENS DL T DA RENNRINTWD, VAT LiE, fERORBARE R N OfEEOHE
) U, T)EDIIBRBENFELENEZY 550, QZFNXENIFERZ DT W, KUQB)E DR
LENIZEIZR 0G0, IZHTHEZOR] BTREINDEIICHENSENETHHLOTHD, 15
LY AT IERAEMMZIERHT 20 P EEE 2D,

VR Y FHITFIED—>TH D, MEFEH Y A7 5Hf (Probabilistic Risk Assessment, PRA) (X, REm S %
BOERNL Y A IEREGDL ZENARETH Y . R IMERICE T 2L eMEm EORERELDO DT
HbH, K TIEL, PRA FiEL ZOHRTHW BN D ARIEEMMEIT OMESTFICOW TR L, Lo —f@o
LR FIZEBT 5 U A7 E#RE LTOANMIEHEMEMIT OISO TELRET 5,
2.PRAIZH T3 ARIEEEBITOLE S+
2-1. PRA D&

PRA IZK&E< 3 DD LULICHHEEIND

EIOEER. BE~OEE £
LR JL3PRA
//%E:m@<§%

FLDBREER C

(KD, FFLEEETEHRS LUV IPRA T L~ JL1PRA
1BAE - RIMEIEHEE

I, P EEHEE (Core Damage Frequency,

CDF) 2z EBEIZEL TV Ao E
T— FOGEENTONS, L~UL2PRA T

METHEME Z 54
HE
LA JL2PRA

AR DR AR A SR ORERE A TSR L, K ,ﬁﬁ=§§§§%%
SR DS B A I B S B £ T ALY - - o e
A A IKEEREFA AP ER W saE

5. L~UL2PRA TOERT Y F 7 v M,
FE AN Fn P RESE S (Containment Failure
Frequency, CFF) . F-HIRBIBBHAEEE (Large
Early Release Frequency, LERF) <°X D X 9 72

http:/iwww.pref.aomori.lg.jp/sangyo/energy/0001oma.html

K1 PRADLAIIL

BERA EEE8 #ERC §
REML |

B & ORERH S D5 (V=2 R r”’ pams
2 — L) THDH, LUV 3PRA TiE, # E"‘:ﬁ.':x‘;? e
AN S AV ISP E I E D JELOAE R, B L mfﬂn/
BE~OHIEITET 2 U 27 25HET 5., ( ) SRR F—
2 IZL UL 1IPRA FlEOWEN &~ B, \ (REAIDBIERE)  (READWERK) orinz
LUL IPRA TR X <, D& S % (Eér.$[£§l A
S 2 - 2Ll (mi2) (mBa)

B KT % FTREMED & % L IR 53,
WEREER DT VA AN YU —
BRI &0 RS 2 FRERAHt, O N

bV —DE IR LY 7 +—v bV U —EIC

: (tEma)
| k) |

2 LAJLIPRA FEDFRN [3]

TRHE9 2 /I E=REHM IS 3 1 B D,

*Takashi Takata!
tUniv. of Tokyo
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2-2. PRA 128 1T 5 ARIEREEMETOME D1+
X 2 1R Y . ARYSHEMEANTIXARGEREMER OB & LT, IR FRM & OV I he = 5EAf <
S, FMETIEEIC THERP (Technique for Human Error Rate Prediction) MR &5, ARJ#EREmE R
IXBANE, ZEMEEZE L7 ORSRETE LRI~ LA IIC R E <, #£ L ITnT X 5 ic@mERn
B &N AT Y A7 FRERIC IS T D s B AR IR Ll sy (R Fussel-Vesely(FV)$EAED EAZTH D | B
ERBNT T EEZD),
#1 NEL L ~UL IPRA ICEIT 5 FV HEE B

L ESS (HEe et — [ FVEEE
1| BrrRlailke BEL Y TRl A RNE 31X10
2 | Eriemiesmka BERy SR B BRME 23>0
3 | BrirmiesilmkE BER Y JRELN HASRME 1.4X10°"
4| SERsme A R RunBIFA ey (D5 RIEERDASBE) 80X102
5 | Brirmilaiika BEKyY JRNEY HEBRE 45%X102

THERP Fi&iE, FEEFEZN—R & LI NFEELZ T2 & LTEY . FIREDORWERRF OISR,
MAZ S TRUZEASEDL L) RMESTHE (23 vy v a vz —) ITHELTOWARVWEDET L E L
TOMEITIZ, HEEHTTEDICHOOND T — X OEE (IFHE) N2 FFRICENEEXE) biRET
b5 GEMILZE 2#),

3. URZIERE L TOANMIEEMAT OB

NEMEREMEMAT OET L & L TOREER £ (&0 BUEMZRFEM) 13 PRA ORHEREE DM LB TEET
HDHN, HIZEMEAEHTY — e LToKEZTTided, FHMEOBRBR CH LN kL R Y 27 IEREL
2R BICET O ENEETH D, FICABEHDOIEEIZBWTRENIZ/NIL T2 LITRETH
V. MEHMEOFEGR TN A FRAYZR RIS & D et E~oEE L L ToRE IS D,

BT, 1F St o N R 2 am B & L CRAR O SERHY . 277 7 7 RO}
&% BT R IR AN OB 2 b T 5 & & bic, ZOXREIZEE X I LB B A RFTT 5
Bz & &> TV DA, NREEMMIT 280 Lo @M, € 'EN2RENIH2 I ThbiTnn, £z,
PRA CTOFAMIZ A DR L L COFMTH L0 ARABBNET 22 & TRUT 4 72l b & 5 (5
TRED 24, Safety-1l & HIEEN D M), 1IF FHHICBWTH, AR Z AW TR KRS ORE0m 510
HOBEMZ o= L EWo T EFIRET b D, NFREEMEMIT 28 L 2o oEtk, Eafbid,
TR 2R eMEm EO TR 21k RZREIUCOBERICE T 5 Z EBnHIff s D,
4FLD

KETIE, FHENIZEDERNR) ATEREHFDLZENARETH Y | IR ICI T 22
FOEELRBERO DO TH LSRR Y A7 NI T 5 NEE MM OGLE ST 288 L, 4tk
IR 2D U 27w E L TOE %D NFUSHEMEMAT ORI OWT, BifFT 5 & 2 A%k~ B
T NE AW AREEMNTIX, ADBNTET S Z LI2X D U R 7 OBtk m Eo— SOl % 2 2
2D THY, BHHET HEHMTO X ROFEERO LG LM ImT 20 AN EEND,

BE 3

[1] 1S Z8051:2015 (ISO/IEC Guide 51:2014)

[2] U.S. NRC glossary, https://www.nrc.gov/reading-rm/basic-ref/glossary/risk.html

[381 HARJR 7174358, 48, 4, 2004.

[4] NUREG/CR-1278, U.S. NRC, 1983

[5] #5125 [lJsi-F )3 T O BRI E S PRI LR 2 A S, EkF3-1,2017.7.22

[6] 27 21 [E138HE HIM K AU 147 O T SR AE 1T B 9~ D et T — &, &8 3, 2013.4.4

[71 #zE, dERTER (B , VWY o R =7 U v 7 ME L fREF, B RME, 2012
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JRUEEEY a3 V[Ea—TY - IPY - VAT LR

HERBA ) RV EMIZH 1T 5 ABIEEMERENT
Importance of Human Reliability Analysis in Probabilistic Risk Assessment

(2) AREHEMEMEFEICEAT SREEMY A

(2) Challenges and approaches on HRA Methods for Japan
RAA EA
(/) B RbprsEeT

1. [FC®HIC

HALH G REPE MR IS K 2 W S5 — R IR EFEE LR, R IR EHOL RN EOT-HI, JEko
PREFINT 70 —F I L DREFRI Y A 7 FHIICIN 2 T, BAEMEORNERE Y A7 2iHi§ % Fiko—>
& LTRSS Y 2 7 3 (PRA) ZHW D HEINOM EREA TS, I ES A — K, WO~
YV T o i, FlS— o o AR, BRI R O ERHETFIE OB BT — Z ORI ED
Hiv, YET T 72T v bR OB RO SRR iR B OB E, EIREbR SIS K etk
O ERHEATWD, — T, AR@REF S (HFE: Human Failure Event) 2N 2{AH)72 ) 2 7 (2 IF T 508
AR K& < 7 @ VRV BEEEA~OFHE L L TWD, 20D, AMEEMFM (HRA) %Wl
BEZRIR Y BLEN AR b DL LT, BONT-HME PRA BT AR RUEIC B M TE 5 L9 hiliEx2 D T
WS LERH D,

2.HRA FZEDLEE L FRE

TN EOTERDONIIEZR L~ 1 PRA Tld, ABYlEREEZS (HEP: Human Error Probability) OHEE 541
1983 4E|ZBH ¥ & 717~ THERP (Technique for Human Error Rate Prediction, NUREG/CR-1278) ™ 7% ffiJfl L C
Wiz, 2O, BENOFENRATIIKRERF3EE O HRA TIZIEFRAZ 4 — & LTHLSHA T
‘é EPRI ® HRA Calculator®% 8 A L, AAYHES L ~UL 1 PRA O ARISHEMERAT (HRA) % KE & F4% 0 b0,

2T 55 THD LTV D,

_@a+ﬁ V=)L CEIZHANTND FEE LT, BIEFATOWRRRIZ OV TIL THERP Z V5723, FRAZIT
DTN DV TIERAIFE D 212 K - TR %% 5> HCR/IORE (Human Cognitive Reliability /Operator
Reliability Experiments, EPRI TR-100259) F:ik. K& OWRI/E2H O8I B %2 KT T KT OB OMAE
a7 T a ) —Tolr LIRS 6 RE= 44 5 CBDTM (Cause-Based Decision Tree Method.,
EPRI TR-100259) % #i7A& o THW TV 5,

BV D 80 FERICHBE I NTEFIETH Y, B 1A HRA LIFZNTWD, 3 1 H#HRHRA Ok

K72 2 95 Tlx, FIAICHEI L 72 AH OBERITEIZ T T /b T 57201 *%%””@ﬁ%%ﬁﬁﬁﬁﬁ%ﬁﬁﬂﬂ L
TFHEEFETH D, K2 A7 ~DOITEI AR 1 (PSF: Performance Shaping Factor)(Z & 2 %84 & & L C HEP

AHEET D, T TIREBRO N OITECEAR 1L, %mﬁiafﬁ%%$®%%%%%X%(&mwo
KELEERHEORBRELE L TRAETIOOTH Y, WO L O ITBBIKE L TR S &%ZZD%T/I/
DIREINTND, ZhbORMZ B L SUIRICE D 2 2K 1, WROLUA T2 6 AHEREMESR (HEP) %
HEE T 5 HRA 1L 2 X HRA & [T 41, 2000 4 ATHEANA (Technique for Human Event Analysis, NUREG-
1624) 72 ERBHFE SN TV D, L LRSS 2 R HRA Tl TELOBR R L2 B HMRIC L 58
KT DOHTIZEAREPINLTE Y oI E IEEFET 2 0B RENTD, SHTEEP#ELNZ & EERD
FERDIIFIZLVRE LN ERRER L o TV D,

2017 (2 H 7212 IDHEAS (Integrated Human Event Analysis System‘ NUREG-2199) 73 NRC {Z L » THiIF &
iz, AFIETE 2 A HRA & RIERIZE M2 Lﬁ@ﬁ%ﬂ&b_ WCEAXIREZER L, 2o OFEHRE EMS
Hrimfe calEEn (Narrative) & L CCE(LT 25, E&{kIZIZ CBDTM THbHWHh T v v a vy ) —F

2019 FRKREFNER -1L_PLO2-



1L_PLO2
019FFDFR

BaZH L, &YV — Ok HEP EIXFANC MR 2 28 2 T2 il AT WOEHTAE SR O S A R S 5 Fik
ThD,
3. HRANRRC |21+ 5% HRA B

FREOFIEORFEORAEDN S . 5% D HRA TILEMSAT OB T D% (Narrative) | D B DGR S
iz, TREEm] L1, v U AORBICIE U BRESE G OM A AR & OB R TR | KRNI
SR A R S DB EORREZ MDA TH D, Lies-> T, HRA OEE(LIFIEOREIC 1D
5%, HRA O EfiZz VR — T 5720 nBER T AThb, TDOZd, NUREG-2199 D EM/IHT D =
v BN LT EMES T T EOTRE & FHEE O BAR b Z X > 72 HRA FT A R3S TH D,

F72 3512 HRA OEREICB W THISN ML ERFREE LT, SMEEFSR PRA D72 DA M7 HRA % 3t
THUENRH ST,

3-1. HRA 1 FDOBEF

ZDIOEBFOIR ATV AL Z— (NRRC) Tix, AWX A7 OEMWSHTOFEM T vt A %Ek
L, TRAETEO ATMEORIE HHE T 5 72D D EN 715 %R LTz HRA T A RE1ERK LTz, FEhEn &
LTl BN 74— K7 R7 U — REEA GRS TV A 25 Z LIk > T, HRA A Ko
FAVERERR 2 £l U7z, T8 OXEICH - T, EDICREMNEEOS 285 T U Aizo0nTh
HBHAA VA NT VX — DA U F 2 —TEmNIThz, 2D ORER%E HRA O ATIME (IKFE /54T, PSF
RE) RS BT DR DL — L E b A FIZEE#EHSNTZ, HRA FA Fik, @ERR T TO HRA
HPIRF 72 EORREZ T TINLOMAZEML, BETXARKE L TOREEEETT> TN D,

3-2. BELRRT HRA OFEEE TILOHEE

FenNE Oz I CTIERRE L L THIES PRA OEELBLETH D, FRHCELIIT ) & b
DL L THIER LU PRA 23D 0 UIRITAKR#E  HAEFRE~ORNENNE L 8D, LTehi> T,
ZNBAHEL PRAICHND 2 E R TE D HRA FIEDIBRIENS LI L o5 T\ D, Al S BIED
HRA O & BALTFIRITEARITIINEES L ~UL 1IPRA (2B 5 PRl == O Elz Bkt 2558 & LT\ 5
HLOTHLHID, BEROTF—LNREDLLILEX A7 BEIBICKSZ A7 Al g0 R /Mg & O B
S THEZY HRA FIEERFT L TV D, L7 o TR CHE B 0 s U 40 HRA (2D
VN T DOFFAM S 2 A L7z
3-3. ARBRRERT —F X— 2 D%

BLERY 72 HRA O R 2 ZaVEm FICH AL TW IR A DT DL, EELFIEOEE & & i,
NHIRBFEROHEE 5 L C A OFECEAE O ERRBIZH o 727 — & & TR a7 2 K35
FERARF OMEEE NS EE L 70D, ENORMEZ L L, NAMT b SO &) ARIERR R OB, HRA
DIFTTED 7 VT 4 DIVHE AT OF%, BT 5 context DF — % %, H72 D HRA OFT —ZNED -9
TlE7e<, BENMIBT IO EZL TV —7 4 v 7 RUWEIC BIEA AR G HEN MR L0 | SR
HINZT =2 PO TN KOICEZDNERDH D, £72, HRA LY XA 7 M E L CE &M R 23FH
ENDH, ENOREZBTICHE O & RRHCZN D OFEMREIEC 8T HIEIZ DWW TIZATREZR R Y O8]
MEFFOZ L B EETH D, NRRC TIIK[E NRC O FIFRFOIFH 2 IS % SACADA2 55D NHIIHFRD T
—ER—=2ADT —ZPEEOR N EZFRE L. SH%OENTOEFIEICE L TORFHT- TV 5,

4. F&OH
AL TIE, HRA FIEOBRBORE, THEOTFIEYE - BRORMNEZMF L. NRRC IZF1T 5 HRA 2B
9B BRI & WFFER I OB & FER L 72,

*Yukihiro Kirimoto!

Central Research institute of Electric Power Industry (CRIEPI)
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YAy av[Ea—Tr - Iy - VAT LRSS L]

HERBA ) RV EMIZH 1T 5 ABIEEMERENT
Importance of Human Reliability Analysis in Probabilistic Risk Assessment

3 Ea—<ToI7H8—TITo0=F7 )% EBELIHRADRFHREMNKE
~DORLRE

(3) Applications & Challenges of HRA results to plant design via Human Factors Engineering
TEE T
=2 E TS

1. [FLCHIZ

N HMEFEMEMEYT (Human Reliability Analysis; HRA) 13, HESRGHA0 Y A 7 5Ffi (Probabilistic Risk Assessment;
PRA) O—EBE LT, AWML= (Human Error Probability; HEP) Z #4555 L &2 #ft4 25 2 & & LTW
B—7 . dHEOMAE G . o0rE) 2, REE R - LIS 280G, PIEEZR & ARIZEK (Human
Factors)(Z4% 2 M8 A8 2 3850 L | 3% 5+ o e (Enhancement/improvement) & X1 % = & & HHJ L L T\ % (THERP
NUREG/CR-127811),

K E D% A FH R AT H T, Human Factors Engineering (HFE) % 75 > hi%at, EEDO T A 79 A 7L
ZMUTHMT2ZE2ERL TR, FRRICZERFHFEED—2L LTS PRAIHRA L DA 4 —7
x—AL LT, VA FEELREFELRFE LT, ThE HFE OBLE LT 70 kit (ka—~v oA v X
— 7 = — ARRGE, EEREEERRGE, AT L) ~REL, TORKMEREEETH L L LTS,
T, EATT D KREOR SR AN BT D PRAIHRA & HFE O A V7 — 7 = — AT DWW TS
AT 5L L BT, BAT GG OMEECO W TR,

2.HFE 7RY 5 LOBME

HFE X, KEZEXKHFEDO—2L LT, 77V FEEI~EIHOT A 7 A 7 V5B L, DR ET
S 777 LD AN BEROME?D OFRD ZFERLTHBY, BEMIEM1LIZRT 120 22 b
O AL S 4% (NUREG-071112))

TR [ ¥ HSI
RBR et
Y ENS
BEBETER
/’ \ o/ s =
{ gsvk HEEE bt 1 R & En
: j;’f H = > ;Eg > BEEEE [ B2 I J2-T0R
= /;\ (e W =)
> giz;
AR/ &
»J0I54-
k2
/R
L.
—\

I:I HFE (Human Factors Engineering) ;&)
C D HFE Mt0ED

X1 HFE v/ Z A

*Kenji Mashio!

!Mitsubishi Heavy Industries, Ltd.
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3.HRAELE HFEDA Y2 —TJ 1 —R
HFE 7OD 7‘\5 \A‘/G‘!i\ PRA/HRA & O)/r :/& (;Ian! Desig_ni-“\

— 72— L LT, M2ITR7T LA &— . —
73:_‘X %%%&)Tl/\éo

22T, RAUMERDDN.” Treatment of Rt Seaions C’RNHRA\ M“ﬁ
Important Human Actions (TTHAs)” T&® Y | = IYS/ ==

PRA/HRA o EZEZ HA #HiiL., Zhvx

HFE 70 7 J A% L CT 7 v ket iR
HEEZEOZOMOEF, a7 MIERT S
LTS,

Fio. XAZHHTIE, HRA OX A7 55Hr L
AT D THE AT DR, v—7r v AR,
VEERF R 217 9

Z 2 TiE, TIHAs IZ81 5 U A7 FEZ/: HA
DOFFE L HiH. X O HFE OENSDH A
I DEBEFIEICOWN TR & &b BEEHE
Bl % =, 2 HRA & HFE @ I/F

Treatment of
Important HAs

4, YR LBEREL—IVT7H L3y (HADRETAER (HRA=HFE)
PRA/HRA 75 HFE (BT 5= D, B

72 HA OfiHIZiX, PRA TO U A7 F5iE (V) A D) VRIRAZ Y ==y
7 BAL(ACDE) K2 5D U A7 B (FV: !
Fussell-Vesely, RAW: Risk Achievement 2)) % EEE
Worth) ZiEFH L ChitHd 52 £ & LTWnb,

HARM)IZ1Z, NUREG-1764B2 5% K 312 - 2
RY ATy A LR >T, YA LEER (R

HA %15, = 2

Y%7 w213, PRA/HRA 53#i# & HFE & (AT & Yok

FZERHHL CEDDLZ L LTS,
X3 ®EHE/p HA OHH 7ot

5. R & DEE (HFE=HRA)

HRA (BT, HEP #H T 272010, HIBOIEEORE, /EEDOWNL (—F7 v R) | 1E¥ERE
S G EA R N ) =R T —ROER T (PIF) RELZFETLOMENDHY | & A7 5HH
WELTe D,

6. HFE/HRA 4 2 —J = —XDOEAEH L BEIZDOILT
KE O, BT 7 v O ER ORI, K OH HRA TEOTRDNEM I xHT 2 FREIC W
T3,

BEXH

[1] NUREG/CR-1278, “Handbook of Human Reliability Analysis with Emphasis on Nuclear Power
Plant Application” U.S. NRC, 1983

[2] NUREG-0711, Rev.3 “Human Factors Engineering Program Review Model” U.S. NRC, 2012
[3] NUREG-1764, Rev.1 “Guidance for Review of Changes to Human Actions” U.S. NRC, 2007
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(Wed. Mar 20, 2019 1:00 PM - 2:30 PM Room L)
[1L_PLO4] Panel Discussion

*Takashi Takata', *Yukihiro Kirimoto?, *Kenji Mashio®, *Hiroshi Ujita* (1. Univ. of Tokyo, 2. CRIEPI, 3.
MHI, 4. AdvanceSoft)

R, RFHORBAIOEERCRIDM (UXOBEHEZEALCERBRE) ODEAMEHSNTHD., EENIXDIE
WD—D& UTPRAICKL BCOHERHDHICHIAEINTULS., < DCOHMEDMEEFHHES L\ CAEDES(IABIEE
AT (Human Reliability Analysis, HRA)CHRBINTULSMHRATEEL TLS (IRSFM) T FUF ERIBIC
HI3LEHA LOEDBHOEIICEHRAE UTHRBENSD S EFBETELE LV, AEvYayTRlea—vY
VIVIRT LEBREDHETPRAICS (TS ABERMEENTOREICEL TERET D LT, PRAICHITS
HRANDEBERZHB L. RERRCATTERDEHEXEIDICEZBENET B,

©Atomic Energy Society of Japan
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Planning Lecture | Technical division and Network | Materials Science and Technology Division
[1M_PL] For succession and development of test techniques on

materials irradiation research
Chair:Eiichi Wakai(JAEA)
Wed. Mar 20, 2019 1:00 PM - 2:30 PM Room M (Common Education Bildg. 2 3F No.37)

[1TM_PLO1] Any idea for successful inheritance of our "technologies" and
"wisdom"?
*Hiroaki Abe' (1. Univ. of Tokyo)

[1M_PLO2] Activities for succession of irradiation test and post irradiation
examination techniques at JAEA
*Kunihiko Tsuchiya' (1. JAEA)

[1M_PL0O3] Activities for succession of post irradiation examination techniques
at a hot laboratory in a private company
*Yuji Kitsunai' (1. NFD)
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MHBHARICHRIABRMTOMEKERRICHITT

For succession and development of test techniques on materials irradiation research

(1) B EEROMEZEDISHHRATEELESRVWERBVETHN?
(1) Do you have any viewpoints aiming to succeed to "technologies” and "wisdom"?
PR EL T
URAEUR S

M FE AR & 72 00 B CLEEAR Al R 2R FAR Ik T - ¢, B L LTI b C=d A7 0 /T
HD, TNDZ, MEMFEHIZZ LZ L7 L3 B T o @<, aREGSREES), MREEN I T\ 5,
=, BMOHEATIE, T—<RN I 250 T < FEEOBEBOMIEE N D OMERENM L <, HEIFREED
WAEADEH LW DEFTHDLE bR D, WHIXIZ e (EA) OFATIE happiness Z 1507 W\ 3, ~ 7 1 7a4d
RCIIRHROZEE L & BTl 2 DI OREEN AN D Z &2 5,

Fo B EHMTER LT L TR Y EHB B RESESIEY T o4, £ L TENILD - T,
ZO—pHlE L THBP R b ORNARE IV E VR TH D, kRS (IRIR) 128> TKH2 6 NADPH
L ATP LIEENES I, BT ENEE ) & o> THAEVEIKE (KR AEY . T bRENSEE ST
TUTUEREETD, LWVIHI LD THD, mx 3ITTHHTELIRIGTH D0, BUEOBEME CITFEMR~ >
TEBHEo L LEHEREORE IICR DL, BRRNRL ZUIETOLSETHEL TWnD, MADRO
RAZEZNTETEMIMT 22 L3 L, 2L T, 20RO ZKEEL LTIFEE N I RE S -&M
KT GGARICESsTIELEAT) N T 2 WIHBERRE D, FAROBMEIZAARFERICLH 5[2].

X5, BHEHIN B ORMEREITZ < OFFINH 5, FAEOBETC A ARDE LY O X 5 IR R OFN
WS> THB L2 b hiuE, ¥ —ErOMED L H IS EEDORFTIHTEAEHEIN R 25T
Db 5, TNHIZIHET DI, FUOEFEOLEE, HEl B~ E O, AFEiE O 8%
WWEELTWSE EEZLND,

JRATIMEE D EHNL E D TEA D I 2 @B OFHUARE, FHBE@ITE~2 L L, LTI MITET, Frl
WL RRE LIZ < JR T II0 B O 0 AR AR U T\ D RSN EHRIN D, L LBIEIC
E, EED 2 = VF R UDHROFRRE L H D . FEIET 7V R, FE AR, RS A BB
T, BRA TR DBETLTWD, £ L TIADICIEIMEMFEOBRENHE CTH Y . BUROHZEE LTI
BIRRYV 2R TH D, 2FD MFR=—ZHHELRILHLDICAEER 5, BREF X D%
IO TH Y . BAR LN OMEHFTEE OIRE IOl E RIHT 2 LN TE D525,

JEA TR BT RIRORIZH D DO TIER L, L LAIEKOFANCH 5, Jellim Rl o & &
M5y 8F o A kb b a b 2 Mg vt BHEEITOBLIITEA B OIEEI O Y ROFER TH 0 #ET v,
BT O EHIFZE 1L FE 2 O SeERAT OB AIZ X > THL ESERITE T E T IEH T 5, positive spiral (ZH#z
THHREHE LD ETHUX, EMOHO B Ok E I boRBEHICSH 5, 2FV ., Febix, BEF L L
TOIEY HaEboob, BBIICHY OEMSEOBEZAE Y | BEOMEK, TRFTOMEK, X7 Em o
TEIROFMZITK LHE A b > TR A A ER, MHE A EDEE 2 B8 B2 1A LGk 2
ZENFELROTIEEEZD,

HELHIIMEREEZEE L, FTHEEH Lo TEmIE TV &0,

P EB N

[1] http://biochemical-pathways.com/#/map/1
[2] http://www.chemistry.or.jp/roadmap/Roadmap.htmi#01

*Hiroaki ABE!
tUniversity of Tokyo

2019 FRKREFNER —-IM_PLO1-



1M_PLO2
019FFDFR

MRty ay

MHBHARICELIABRRTOMEKERRICAITT
For Succession and Development of Test Techniques on Materials Irradiation Research

(2) JAEA [2H 1T HRHAHBRURFREBRZITOMKIZESIEH

(2) Activities for Succession of Irradiation Test and Post Irradiation Examination Techniques at JAEA
A OREL MY, Mok AR
YRR FE B S R A

1. FLC®HIZ

[RFABBICETIL, 2017~2028 F£EFT (B4 PP RABFHBERFET) 2HRIC, THREOEHIL -
BErfel . THREOZREHERI RV (NI IV FREK] & T=26—F] TEEHOHLIHRENLFHELE L
TERKIE LTz THEERSTRGETE] #2017TF4R8I122aRLEY, COTTEAM—OHBHBFETHSIMR £
BEIEHEER E L TREMIToNnTz, — A, HRDIFLAEDHBARIFIE. IMREBRIZCEREENEA. T
S5 U AMOSIRIS, A4S DNRU, /)L =—®DHALDEN % &, BHEADRBARIFOREIFNHERNTRESN
TW3, COEILBEEDT. BEFHERERENDNEMNICED T E=HIZIX. ChETE->TEER
MEMEKT DEEBDITRFARKEICRET HAIAMOBERNEELGREEL LD,

AHERTIE, INMRTHE > TE-BHFRM R VEFEHABEMTOBRMBRARVCAMEROIR Y A4 Z il
BN 5,

2. RBEHIRFOFRRK
2-1. BHORBHRFOIRK

20104 [ZOECD/NEAIZHE LT, TRFADOHEEM THEL SN EHBRMAEESR) ICHTIBREENARS
niz¥, COREETIH. FEOHBMLERTHREORFFADYR— ., F-LRFFORAK. StEP
SEMBRERFFORRICET I2FHHI/NHINDERTHSZ L. ChiTkY., SEHETORFHRAEDE
BTERELTELHBRT 2 0#F - BRSZI/IKLIERATHI I LAENBEISINDELT. £E
DEFARERERICEAT 2T —IR—IABMBEINTND, KAT—2RX—=XI[E, EHl. EZRDOELE (RFIF.
PNIERBZE) . FIFAMEE (ADS, MHMAELE) TLEFDRZREMET B TELEDLONATLS,

LA LAENS, 2015FITRNILF—I2H DBR-2TIFREEMDEFH 170\, SRIVCERDBEESRMBFTARE -
HDOD., 75 ADO0SIRISIF20164E, HF F DONRUIZ201TEICERICEIEARE SN, -, BREELIC
L AHEICE YBEICEELTWAAS U FDHFRIZD T H2024FICELEFFEEEINT NS, 51T, /L
) = —OHBWRIE., 2016 FEDMETRERNEMZZ2MIC, 2018FEICERICEFENRE SNz, —H. Fi=12 R
HBEFE LT, JHRERUPALLASZE EAH B HY. BEARBINTOSIRUSMIFELHES L < [EREHERRET
HY . OECD/NEADREZNH Sh TLUK., KEAERITE L, RIBLEOHMEF E— LEBRADOKBRARIFIX.
INFr, BE, FLEVFU, IS DLETEEINHEINTULSH, BKFEOHRH - MEORITHER
I35OSR HBhEFRABLNGL, COLIBERMN DS, 2026FEIC(X, HRITHH DR
TIFASERRE (FOT7E(HEZR)ICE-TIHOE) 4B EFEIATLS,

2-2. BRIZE T 5BHFEBRFORK

2013 F 12 ICHEBRMBFICHRLIFRFNEENEITIN-E. BERATIEIERNTRIIREBRN TE HHBHE
JEIF201TEIZHKIE KR BB L -DHTH D, 12, INRIZBWVTIE., FHREIEEAETIN-%, TE
FlZEBL TV I THREEEAFT S SEI-DICEZEOREENVELESh, BREZHSESS
/G o1z, RRIZEVTEH. BROBELEELZHEZEL. RHOBREINRELTRRTH S,
JWTRIZ. ERIKGEE - A4 >0 B TEE W5MORAARMHRBRIFTHY . ShFET. OFAHFEERIM
DRI LEEDHFORFEO-ODRERFFAME. BRHEOBHER. OMAERMUTROEERUVOHKE
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N BME LT, RERBKFESRE - OHBEOBMRBZ LIS, HEGREF, SRF. BEHRFE. &t
BIFEOHRH - MHOBHERICECFIASN TS, £z, REZHDE LEEFRMHICERLIERME
PAMEBER. BE - TEAOSCHT7AYV F—TOEEZFIZLFRAINDIE, HAEORERFAHICEHRLIHARH
. FIAOREBICEMLTE, COM. R LTRFHRMEVEFZHABREMOBEEN N THON, HEIZE
BHT—2LRELTE-, ChDDEMBEREOHEM- DT, JARADREEC L LTEEHLATWLS
DTARFETILEEZT 5,

3. JNTR [Z& 1T B E AR S AME RO A
3-1. BRI ORERR L BHEH

JMTRTIE, 2005FEFE TORBRRUBENRE SNT-2006EENTEFE T, ERHBHZFRAL T, MR
TIIE#GRAHBRCBRECA T -SEEHA - HERMHARET S O, BHAFEAVRHERER
L. ERLTE:, BHAFZAVRHARBOEBICEVTIE, HERENFEICEEZETHY. +7I5%
FLBERTDILENDDELLIZ, ERMTHRZREST S &AD. BEEYT LR T -2 OMGEHRET
Hhod_ &, BRAHOHMHEENIAREDAHATERNEHRETHAIEGEDL VRV ELTEET HRLEN
Hd, Tf-. BAREBH ORI T -2 2B IFTICRETIIFLERPPMVBETHS LD, BINFEZAL
ERHEHBRTEERLTHECLESHY . BT ADM. AMDERLBEFRARLLG D,

JWTRTIE, EREZEREME 22— STOOERBAFEZERAL T, BERREZEEEL TS, ChoDE
SIEABROERICEONT, BAFEZAVE-REABROFNR - REFITOVWTHENT b, F-. ERNDHRD
RIFOBBEBZREBL T, CNFEFTIMRTE > TERBERTORMTREANOIRBAIZOVTHLEBNT 5,

3-2. AMBRADEMEA

JMTRTIL. JAEADAMBER V2 —TITo>TLSHEDH. 2010~2018FEEDM. EBRNDEFHAEE -
BifiEENR L LERBRARFICRIEBEMEEZMEL TERLTELY, ZOM. 2017TEEETHIEMT
INE (WY ITREY AL . IL—STF AV KRRV T AR FL R=F 2 FLECFY, EVTL,
BAER) NhDENR201EHBMLE, S, SEOIRILF—FEOERNMEEIATWI 7 ST7HBORELE
NEL, BEOERFAIRNF—DOLEEZHRBHEL TULV 2O, FHEICHLEBMICRYBATLZ, K
PTHEZBL T, Eo TELHMOMBORALE VN SB R L, ARHEZAMTTEALTOCIEZRELT
Wb,

4. BhYIZ

BEF—RFHAREMBHRLUE. RFHIIHTIRELURIIETEEEICAFTIREANTHA TS,
IRLF—DERERBOE RIS, BEFAREIRN—XO—FEREMEMITOENTWLS Z EA L, HifikH
HEBLT, SYRLEHZERTIVLENHD, F-. BERMORLIZERIMRT VT4 ET 1 M-
RESHE. EX - EESNHCTOMNALHI I LHh D, BREEMOCEBEEABREMEZTAL. AMBROEM
MAEBRITITOTWK ZET, BENEN—F—L v TE2HEBL, RFAPH~AOEBREMER-T L
MHEELEEZTS,

&3

(1] BRERFHAREFREE, HEEPEHGTE] , FR29 £4 A (FERK 30 F 4 BRIE).

[2] RFAHEEBRFHNIRAREER (RFHOMERMCTHLEL SN LHHBRMAEKMES (Research and
Test Facilities Required in Nuclear Science technology)| , OECD 2010, NEA No. 6947 (2010).

[3] RFH#E BEABRIFt 44—, [TWNR BHAR - BREABRICEILIRHLEaL—]
JAEA-Review 2017-016 (2017).

4] ;TO#F, #b, TR RUBEERZZITALE-EERE S U4 FEAE 2017 £EF) |,
JAEA-Review2017-032 (2017).

*Kunihiko Tsuchiya?, Tsuyoshi Kusunoki' and Masanori Kaminaga®

LJapan Atomic Energy Agency
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MHBHARICELIABRRTOMEKERRICAITT
For Succession and Development of Test Techniques on Materials Irradiation Research

(3) REiERy FSHRERICE TS5 RHRSEBRBMORBEZ RS HHEH

(3) Efforts concerning the inheritance of PIE technology at private hot laboratory facility
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International Nuclear Information Network Session
Nuclear Energy in Canada
(1) An Overview
*Jean-Philippe Davignon?
1 Embassy of Canada to Japan

1. Introduction

Canada sees nuclear energy as a strategic asset, a driver of innovation, a source of good jobs, and a key
part of its growing non-emitting energy mix. Nuclear energy is considered reliable, safe, and environmentally
responsible as long as it is developed in a robust regulatory framework to address safety, security, and waste
management concerns. It has a role to play, alongside renewables, in bolstering economic growth, energy security and
access, and environmental stewardship in support of clean energy goals.

This is why Canada joined the U.S. and Japan to launch a new nuclear energy initiative at the Ninth Clean
Energy Ministerial (CEM9) on May 24, 2018 in Copenhagen, Denmark. The “Nuclear Innovation: Clean Energy
Future” (NICE Future) initiative aims to promote and accelerate the use of nuclear energy as an important part of the
global clean energy transition by ensuring that nuclear energy receives appropriate representation in high-level
discussions about clean energy. Nuclear energy plays an important role in Canada’s energy mix, and will contribute to
Canada’s overall strategy to combat climate change.

2. Canada’s Policy Regarding Climate Change

Canada’s plan to fight climate change at home — The Pan-Canadian Framework on Clean Growth and
Climate Change — is effective: we are phasing out coal, putting a price on carbon emissions, making historic
investments in public transit, green infrastructure and clean technologies, promoting energy efficiency, and protecting
more of our nature for our children and grandchildren. Furthermore, Canada’s national “Generation Energy”
consultations in 2017, in which over 380,000 Canadians participated, emphasized that our population wants to move
toward a low-carbon economy. Four identified pathways to that clean energy future to mitigate climate change are:
using more renewable fuels; switching to clean power; increasing energy efficiency; and, producing cleaner oil and
gas. Canada will continue to reinforce its commitment to meet its obligations under the Paris Agreement through the
ongoing implementation of this plan, including investing in innovation, clean tech and in the resilience of our
communities.

Canada is also working together with its international partners to fight climate change on a global scale,
including helping developing countries gain increased access to financing in their transition to low-carbon and
climate-resilient economies. In November 2015, in support of the Paris Agreement, Canada’s Prime Minister pledged
$2.65B over five years to advance international climate change objectives. This support is being delivered through a
variety of channels, including through the United Nations Framework Convention on Climate Change (UNFCCC)
financial mechanism — the Green Climate Fund — as well as through a number of multilateral and bilateral initiatives.

Canada and the UK co-launched the Powering Past Coal Alliance on the margins of the UNFCCC’s

COP23. The Alliance is a voluntary coalition of governments, businesses and organizations, established to help lead
global efforts to end the use of unabated coal power — power generated by plants without technology to capture and
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store carbon emissions. As of December 2018, a total of 80 members have joined the Powering Past Coal Alliance,
comprising 30 national governments, 22 sub-national governments, and 28 businesses or organisations. Eliminating
coal power and shifting to less-polluting energy is essential for clean air and healthy communities, a safe climate and
cleaner economic growth.

3. Overview of Canada’s Nuclear Sector

Nuclear energy plays an important part in Canada’s energy mix and assists in meeting greenhouse gas
emission targets (Canada has committed to have 90% of its electricity coming from non-emitting sources by 2030, up
from 80% now). It is the second-largest source of non-emitting electricity generation in Canada, after hydropower,
with 19 CANDU reactors located in two Canadian provinces producing 15% of Canada’s electricity. Furthermore,
Canada is the second largest exporter of uranium in the world, with uranium mining, milling, and processing
operations concentrated mainly in the province of Saskatchewan. Canada’s nuclear sector also includes research
facilities, medical facilities, irradiation facilities, isotope producers and processing and fuel fabrication facilities. In
total, the nuclear sector contributes $6 billion annually to Canada’s economy, and accounts for 30,000 direct jobs.

In Canada, nuclear energy falls within the jurisdiction of the federal government, whose role encompasses
Research and Development (R&D), non-proliferation and nuclear security, and international engagement and
collaboration, as well as the regulation of all nuclear materials and activities in Canada. The government places top
priority on health, safety, security and the environment in relation to nuclear activities in Canada. While the federal
government has important responsibilities relating to nuclear energy, the decision to invest in electric generation rests
with the provinces. It is up to the provinces, in concert with the relevant provincial energy organizations/power
utilities, to determine whether or not new nuclear power plants should be built.

4. Canada’s Small Modular Reactor Roadmap
A stakeholder-driven roadmap identifying the opportunities for on and off-grid applications of Small
Modular Reactors (SMRs) in Canada was published on November 7, 2018. It takes a pan-Canadian approach towards
nuclear energy, which may help to guide important decisions on existing and emerging nuclear energy technologies.
Canada has a promising domestic market for SMRs. Conservative estimates place the potential value for SMRs in
Canada at $5.3B between 2025 and 2040. Globally, the SMR market has an estimated value of $150B annually in
2040. This represents a large potential market for Canada, which has already exported nuclear reactor technology to
six countries.
Canada has a window of opportunity to lead as it has all the necessary elements:
e Astrong international brand and flexible and performance based regulator,
e World class nuclear laboratories and demonstration sites—with a federal investment of $1.2
billion to revitalize infrastructure at Canada’s national nuclear laboratories in Chalk River
e Mature supply chain and domestic uranium mining industry—leveraging $26 billion in
investments to refurbish 10 nuclear reactors in the Canadian province of Ontario,
e Extensive nuclear operating experience, and strong science and technology in related areas
(materials science, medicine, irradiation/sterilization, food safety).
The roadmap is a “call to action” for all key enablers in Canada. It includes 53 recommendations for action
by governments, industry, and stakeholders. The roadmap proposes that these enablers respond to its
recommendations with concrete commitments for action to seize Canada’s SMR opportunity.
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5. Conclusion

Canada will host the next Clean Energy Ministerial (“CEM 10”) and the Fourth Mission Innovation
Ministerial from May 26 to the 29th, 2019 in Vancouver, and looks forward to working closely with member
countries to accelerate progress towards a clean energy future. With respect to nuclear energy development and
innovation, strategic partnerships will be key to success—both across the sector and internationally. Through the
“NICE Future” initiative under the Clean Energy Ministerial, Canada is partnering with leading global economies to
ensure appropriate representation of nuclear energy in broader clean energy discussions—including the role that
SMRs could play in meeting climate change and clean energy goals.
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International Nuclear Information Network Session
Nuclear Energy in Canada
(2) Technology for Radioactive Waste Disposal:
Slurry Fracture Injection (SFI) Zero Discharge Deep Well Disposal
- Considerations for the Fukushima Daiichi Nuclear Power Plant Site Clean-up -
*Roman Bilak!
Terralog Technologies Inc.

1. Introduction

Slurry Fracture Injection (SFI) is an environmentally sustainable and advanced deep well disposal
technology. SFI is used to dispose of large volumes of various waste streams including: contaminated soil, sludge,
slurry, tank bottoms, and contaminated water. Such waste streams may also be low-level radioactive wastes or
Naturally Occurring Radioactive Material (NORM). SFI disposal has been used extensively as a secure and
permanent solution to achieve a Zero-Discharge Waste Management Strategy.

2. Advanced Deep Well Disposal
The SFI technology is an advanced deep well disposal process with Process Control. Deep geological

sequestration has been proven as a viable solution for the permanent disposal of waste streams such as contaminated
soil, sludge, and slurry. Large volumes of these waste streams, including NORM, (10,000+ m®/month) have been
successfully disposed by using the SFI process. The same approach has potential viability for large volumes of such
waste streams that are contaminated with low-level radioactivity. However, additional HSE controls need to be
implemented to ensure safe handling and slurry preparation of these radioactive waste streams. Implementation of the
SFI process results in significant environmental advantages including elimination of run-off & contamination risks to
surface and groundwater; elimination of surface land use impairment; elimination of landfills and surface storage; and
elimination of long-distance transport risks & costs.

3. SFI Process

To describe the SFI process in its basic terms, waste material is screened to specified injection criteria (if
required), then slurried in a stream of waste-water. Slurry is made with as high a waste concentration as possible and
pumped down a waste disposal well at in situ fracturing pressures into a suitable deep geologic formation. SFI
disposal occurs into thick, porous, permeable geologic formations of intermediate depth (350 to 2000+ m). Special
emphasis is placed on the use of industry Best Practices and Process Control features to mitigate risks and achieve
Zero-Discharge waste disposal.

SFI is an innovative, sustainable, cyclic hydraulic fracturing process using lower injection rates and
pressures (versus conventional hydraulic fracturing methods). The SFI process has been applied to unconsolidated
sand formations. The formation geomechanics induced by the SFI process cause the development of a uniform,
expansive stimulated rock volume around the disposal well, with significant formation storage capacity. SFI
mechanics mitigate development of induced seismicity or fault reactivation.

Extensive process monitoring must be utilized during SFI operations in order to ensure effective Process
Control (i.e. ensure in situ containment, optimization of disposal formation response, maximize formation storage
capacity, and mitigate wellbore integrity risks). Monitoring techniques include: well logging, formation testing,
bottomhole pressure monitoring and engineering analyses (indicator pressure analyses, pressure fall-off analyses,
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injection pressure analyses, etc.). This data is continuously used to modify and optimize the slurry design and
injection strategies to ensure Process Control during active SFI disposal operations.

Figure 1: Schematic of SFI Facility

4. Conclusion
The SFI technology is being used as an advanced deep well disposal process for many waste streams in
different countries, including NORM.
This workshop will review:
e Best Practices (geological, technical, regulatory, and environmental aspects) for the use of SFI
technology.
e Geology and technical considerations for assessing the SFI process for the Zero Discharge Deep
Well Disposal of certain waste streams generated from the decommissioning of the Fukushima
Daiichi Nuclear Power Plant.
e SFlI field cases, comprehensive risk assessments, and regulatory issues for deep well disposal.
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Comparison of fission products and fuel debris - From the viewpoints of their effects on
decommissioning work
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(1) Basic properties of fuel debris and their behavior under severe accident
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Comparison of fission products and fuel debris - From the viewpoints of their effects on
decommissioning work
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(2) Basic properties of fission products and their behavior under severe accident
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EEICBT D AT L AHAD CsALFENFEIZOWNWTIE, CSMW AT o L AR OIERS TH 5 Si LA L
TIAKIEMED Cs-Fe-Si-0 ZLAM AT T 5 Z L B> TWA[B]l, £72, 227 U— h~D Cs D5 -
RiBEA N = ALZONT h, BRIEREOET /HMERtED T
3-3. K ZEN LT FP OfkHZE)

FIZBWT, FP OKRPIKFICFEL TS ESNTWAIBEl, ZOEKRE LTiL, #RET 7V NICTHEE
T2 SO FP MR (V—F27) [ZLo TKMIZHH SN TnD Z & HKIZ X o THEEM TS XUT
MFELZFPAKMICBITL TS Z ENEZOLND, 2R S DKMES LTz FP Ot 28 2 g9 % 7=
IFREFT 7 Ui ) —F o ZEEEICBT 2R i S Tn b
4. FLH

IR X9, A TITFNAITICIT 5 FP OREAERHE R O SA D 55 EVOMEABEFOT —# 12
EANWTHHT D LT, IF FUC L > THL M E o7 FP ICEET 5 BEA BN T 5, REEIDFEIFEE
BRRCRBITD FP ORBE I VIR EZDEomT b 2 b, BEFEEEZMIBICHED D 72O O 1= I ff 5t
BEIZOW TR T 2% &b 2 L Bie,

s giﬁjﬁgﬂﬁ ° & BRI S - U
o Bk, BRT—I B % =2
BE K Cs,1, Sb, Te FIVRIK DR cmEE SRR | s
2 H2 mmsaw:#x I — AR
\ RE PEHSD I7ayviL | ~1000K

SRR

L2 Rt HWinase
BROBEE | ~400K
(£I239%)

Kr Xe | n
2500 |- 2 P ~2000K | In-vesselfitt
Al s
BETELTE -
z000r7 a ‘ | I o= ENAB

1500 | | “ amLromms | O Sn Eu

r ;éuom;@ PREHIZFEE [E QB RBRmIEIC

R < BHNEO #E5Ex-Vessel
1000 - ﬂﬁswgﬁ;ﬂ: )D"r—/a/ FHERE fiH (MCCI*)
WEED 5
| MR OBERE *ay-avy)—k
500 BhEHR ] RS

1 SARFOBRELT 7 U JERGEFE L PN ETICI T D FP 052 TV OREE
<BE IR >
[1] A.-C. Grégoire, et al., Ann. Nucl. Energy, 2013, 61, 63-74.
[2] P. D. W. Bottomley et al., Nucl. Eng. Technol., 2006, 38, 163-174.
[3] J. K. Fink, et al., OECD/CSNI Report NEA/CSNI/R(92)10, Forschungszentrum Karlsruhe, 1992.
[4] N Miyahara, et al., J. Nucl. Sci. Technol., 2019, 56, 228-240.
[5] F. G. Di Lemma, et al., Nucl. Eng. Des., 2016, 305, 411-420.
[6] S. Uchida, et al., Proc. of Int. Conf. on Water Chemistry in Nuclear Reactor Systems (NPC2016), 2016, Oct 2-7, Brighton (UK).
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BRAOREBMERHT ITIDORE - BIFEXROZELEOHLALY
Comparison of fission products and fuel debris - From the viewpoints of their effects on
decommissioning work

(3) BFERFICEESISMHT I ERFREBYDETH DL

(3) Comparison of fuel debris and fission products assumed under decommissioning work
EEW OEZ Y EIE OERR
AR 7 R BR A A

1. REBROBM - an Ly

77 UHH ULAEEZIZB W TR KRR T 7 U ORI ORIRIZIB W T, B tEE v A% 0 FP
IZ X D EBERENRKE REERN L 725720, FP A0 L CTEECTH D, KHEICh H1EE
BRI, 77V UIHIE 0T LIEEDOERSFAK - B MERMASRNERREOREICLY, 77
X FP OMEIRMBENL L, OWTUIDA OB DN D Z Enb, T 7V « FP O &2 ORI b
ZCE DI IEM - FigUTHEE T2 2 L MRIE 2R & 70 5, AT U —XRRQ)Q)ICB W TERE LR
HENTETFT TV ROFP OB 2B E 2. AREICENTIE, T 7Y KOFP & D54 & b 23 LT
BT 252 L2 h 0, FRICABRUBEL R DEREREOMEH 23R A2 5, i S AFERRER I, BRI
B ABEFHOEHL TOBRICET DL L LB, [VET T2 27 v NGO R 268 ) B 72 5
ZESFIIBT 5% OBEHIKIT 5,

2. THE OBRADOER

AT 2 {6, FEIT, SrEDOIEFEIMED FPITRELOWREL - BT L FEZILICL TTF 7 VIR T 2720 %
DANET 7 U A HERLS 5 — 5, Cs S5 DFERNED FP ITBREND B fitH S ARSI SN ClIati &t & m
I EDEE LCHEELT 7 SRR 0mRkELE 2D 2 ENRTRIND, ZNHIZONTIE, Fik
TMI-2 DIF N BETE D SA FFELZEER PHEBUS 28128\ T B V72 FP 2046 DRl B icZ ST s (K1,
[1112D) .

IO EEEX, ARIZBWNTT 7Y « FP OO ARSI T 572012, FP OpfkiE L LT,
FIZTF T VICHEET D FP NG ENLST 7 U & FICHFEME FP NS EN HEEM S ~DN 35 FP 0 2 fiE
DR EEE 2D, HE L, fiEE [T 7 VREEFP (O0fi) ), #hEd (5 FP (0fF) ) M3 nZ L
LT 5,

100 Ty 1%

FE ZEfE48
%0 Fp FP
50 fHEFP
70 S
X 60 E(DPhebus PFPTO-4
ﬁ 50 residual'averag'e (%) 7__7 U BﬁﬁfFP
#)® 40 M (QFPT4 in Debris (%)
30
20 B 3TMI debris residual
10 average (%)
0
137Cs 90Sr 106Ru125Sb 1291 144Ce154Eu
i |
1 BEAEMFESE IS D 172 FP 07 77U NER{FEM 2 FP S AMIREED KA A

* Masahiko Osaka® and Naoya Miyahara®
LJapan Atomic Energy Agency.
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LI ED 2O FP (5347) IZMA T, WEROHICHTET 5 KUAECKATh - T, A3 - BRI & H
FPSBATT A ZENTE D 122/ (450A4h) | 2MNA 7= 3D FP (4341) 12Ky Lz (K 2), A#TIE,
ZHEOFPDILH, AR R URANOHIEL TG 2 2 B2 ZE LT, FP ® 9 HEIZCs, |, Te, Ru, Sr
HEERGE L,

3.FP Do ERfEMDEE

LI, ERFPIZOWVWT, ZNHDZFEENT 7 VL FP &1 FP IR D OIS E 2 DR B2 L
Tb0ERT, TTVMEFP EMHEFP OO L, & FP REICEEND DI THREMN LTS, E2ft
BHFP L LTIECs |, Te AEEN. THDITERICE D T TORBIBRETREI L L, WEIRBITICX
DIREAR T 9 BEfEC— 7 1 VLA I K 0 Bl 5 O G RIS 25 L CEREEARINT SRR & 72 5,
T 7 VREREFP & U QI ERICHEEREDO S BaRdH V. 51X T 7 U NORGHRRSCER & 72 5,

ot

K1 & FP/ 77 U BEfE FP /A iR EE~ D

#®iE R f+%&FP TIUREH

Cs yiRM.ERE. &K BEMZCHEN-LE TIVRAZE~OBR
iz B {55 E?

Sr BIRIKRH. FFERM. BAEIAN-BERFEKT TIUMH (EELQHRE
RHEE TOEXEMEEX #RIE)

Te  BRARH. ERMK BEMECYEM-LE HEBEICLEFNICMY
BCf5E (BBISTRAL TShodHE?
L

ABY)
Ba BRI, FEEHXE  MotDESILEMRK
[CRDERMEEX
Ru  viRiH ., AIEERMNE ZEJRATERMEX TIUME
I VIRRUE . ATEERN  BEMZITHEMNICE TIUREZ~ADOFM
3 %2

4. HRABREEROHMH

3. TIb 74 FP DEARM 72 3 AIRIEICINZ T, D L B 55 IRMEZ b 72 b7 FP ZE OB ENE
BEChHY ., SBOWERETH S, HlZIE. RuICHOWTITHEMIFZE IR ASLIICB WO CIHFERMETH - 72
HOPREBIEL 2D 2 ERMBNTWVWD, £/2, Cs X Te IZOWTITIAT VY LARY LI aAEF L ERT
BN OET D 2 &, Mo Zfthod FP CfilliiAf B 251X Cs, | L LRMUGEAE LD Z Ly, 2 bk
HIZENC DOV TIE FP I I8 A KT EERE S LGRS TV 2[345], S HiT, AR
MSZENTRINDT 7V B LIEEBIRHIZIE, M55 FP DK ~OEEHCAEER OJFE N ETHNIZ L 51
FilE, BEMIROBILSEICEI D F o) T4 VERFRTECTT 7Y RHOEME & 20U X 2 EmE
DRI, Z2H~O FP it 2 U COAMmIRIEZEINIC G- 2 2 @ 2 B ET D2 HLEN D D,

T OFEEMRR DT DOITIE, Fx OBIG « ZFEEHE & EAUTHES < ET AL EEERIIZIT > THIN FP
IAHER A2 Z E AR TH Y AF Fl X0 BREE PO SIS S 7= FP OFERIZR Sy
Mt 132 0 B AR R D 7230 D BB MG B & 722 5,

<BEIHR>

[1] BARREFFaKbFHS, BARRF TR b5 e ##2017-0001(2017).
[2] KW, =X — LB/, 2012 TS (279) 2-7 (2012)

[3] S. Suehiro, et al., Nucl. Eng. Des., 286 (2015) 163-174.

[4] M. Osaka et al., Proc. ERMSAR 2017, 2017.

[5] L.E.Herranz, et al., Nucl. Eng. Des., 288 (2015) 56-74.
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BRAOREBMERHT T ) DLE - BFEEROZELROBRLY
Comparison of fission products and fuel debris - From the viewpoints of their effects on
decommissioning work

(4) BFEXFROBRSMENEEEORESRER

(4) Remarks on radioactive material control under decommissioning work
EOR ML N RS
LTHZ XX = AT LA, 2 AARFT IWFZERE S 1A%

1. [FLHIZ

W E R R ETOBIFERET. T, BET 7Y OFEEFZRE L. ZhbE2ZRNOMEFIC
MO LT, REBICERITRET D2 & TRET 2, BRENCOZ287 7 Y B H LIEEIZRB VT,
BRE A~ BUREWE DT A e/ DBRIZHEN 2| [FIRFIZ BEIF VRSS2 AE3EH O Uik X < OB <,
WERHIE < 3E) 2R/l 25 2 EBARETH 5,

SRS 8 2 WIS RN OBRELT 7 ) O MALE X, BT 7277 v Mifra— Rk PllE I =
—FrERWERETHEIZEN TS DD, ZOEMRIEIL, SH%OWMEICLV D LT OHLNIIR
ST bDEEZD, —FH T, 1EEAZHEDTIT ETHRELRDZON, B T LEZHD ET DGO
DEERY (FP) Thd, bL b EBEMRICTFE LI Y 7 O EME, Y 7 vtk (TRU) & FP O
2B, AN O THEBIED FP TN, AR L, BT 7Y Ficizv 7>, TRU
& ARFEFENED FP 7 EDNRBHE M SOMEEM OB b SIRIEL CTE END,

Mo THEIFIEEAED DITHT- > TE, WV LIRET BT 7 U OZR TR FP OZEBIZ 47
B L., BEHEmE O, S MHEEXND Z ENRMBATH D,

Kt vva T B3 HICBWT, BB 7 U & FP ORI & HIFD 55 TN AR BT, WE
DOEFB A L, FP O EMEM OB Z 1T 5 72,

PUIFTHE, 2NBHOREFIZHESNT, v ANRNT U RAEZEOTIFNTO FP A DR BEIFEERFOBRELT
7V KOVFP OB, BT B BEMBIIONWTELD D,

2. BIF{EEROBSTEMEEEOBESEER

BEIFEED A B OMERIZEB W TITBREIT 7 VI U ERE 2208, HHREE (X< B 5%
ARy Y — (BEFEER) OBLEHIE, FPEBRODMEET 2 2 EPNATH D, FriZ, BET
TUHIZHFELTND FP OFEICOWTHREZRERD DMNENSH D, & 2T, B CIE, 1EERIG L 70 2
YRR A, “T 7 UV EECEFP” (REHT 7 U o FP) . KON, “ft3 FP” (PCV WOMEIEM FE~D 35 FP) 12457
W9 bz Ll Lz, LT TIX, BEFEEROB R OMF OBRGT 2175, £ L IHHMEDWEE OB E
HIEZRT,

2.1 fEStee A

7 7 VBERE PP BEAROREMEFIT B'Cs HO R vy SR TR E LN, ZOERERITNENEEZ LR
%, OSr O BRRBINEROBFRIIHBRE N EHEESND,

155 FP : ¥7Cs %5 D & v M HHEEFE OFRAFRIZHIRII R TV 1R ~OBITEIGIIREWEHEE S LD,
2.2 TFERRE

T7 VR FP: & LTEAEPICHFET 2B 2605, B0 H UIEEPIC SR T 2 R8EMERH 5,
HEVRPETE DS — SRR RIE DG E D o D, FRBIMEIT LI AIRIRTE DS . B EE R I — 3R T 2 FTREMEDY B D,

“Junichi Takagi! and Shunsuke Uchida?
Toshiba Energy Systems & Solutions Corporation, 2Japan Atomic Energy Agency
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75 FP : Bi & LCREEICAAE L TWD B X oD, —HAEETH D IHERK~BITT 5, JAFIFRIZ A6
LTS ZEREMTH D AERIED FP ORBUTITEEDRLETH Y  HARD FP ~ORGEHLETH 5,
2.3 fE¥ExtS:
T VBEMEFP BT 7 VIR Lo ERG L 0D, 7272 L, BAFT 5 FPITHERER &2 5,

ft7 FP: FP BARIZRELT 7 VY H L OFEER TH Y G4 CTHh 5, HAIC KLV AFERTBRY S L & 72
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BRIl X E,

WMIIL HE

aiiE, BRIEEEH. NEHEIE ADER
BHRBE, SEMEIE X 0s. MEuEsE
EfE, ABBRETHY .. HIREEICLE
LTHEERIT/NSLY,

BREBDALWEL ADBRENBHE, 55}
WEL XY CsHATERR, BRERTH
U, RRAEICHEER L THRERNAKRE,

E#ENGFESLERI/NE L, FRHICHL
TOFES LB,

AR - HFELTORE. FRKELTD
EICBE, FITREIZE DBRKADFE
ENKEL,

3. FED
ibEX Y ET 7Vt “F7 U FErE PP LHEIEM A~ “f15E FP” 12O\ T, FP 43, 1RHEXTA,
BTN OBLE ) O WH Q28 2 IEEHE L. LT OB L5 ROBEFEXICET 200 LT 5,
1. BESFEFEIR IS, BHEOFER LA ELIT 2 HEE L CRHlid 5,

=W N

3. WZAIY ., wEE, BEFEE. TRORELZKS,

2019 FHARFHFR

-2D_PLO4-

C BEIFEREOMER & &I, FAERSAESFTOMEREZ R LS8, T FEREBEZIEET 2,
- BEIFTESERE OSBRI & LT, #E <R
Co kR 2.

BRETR B A WY AT 5,




2019 Annual Meeting

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

[2F_PL] Current status and future trends in electron microscopy
Chair:Hiroyuki Takahashi(Univ. of Tokyo)
Thu. Mar 21, 2019 1:00 PM - 2:30 PM Room F (Common Education Bildg. 2 2F No.23)

[2F_PLO1] Direct electromagnetic field imaging in materials by advanced
atomic-resolution electron microscopy
*Naoya Shibata' (1. Univ. of Tokyo)

[2F_PLO2] Material characterization using scanning transmission electron
microscopy and electron energy-loss spectroscopy
*Koji Kimoto ' (1. NIMS)

[2F_PLO3] Material Analyses by Electron Holography
*Toshiaki Tanigaki' (1. Hitachi)

©Atomic Energy Society of Japan



2F_PLOT
019FFDFR

BEHEIEHEEY 3>

BEFEMBEORKEGRREE
Current status and future trends in electron microscopy

SERTF 5 EEEFREMEIC & SHHBATERIGRN

Direct electromagnetic field imaging in materials by advanced atomic-resolution electron microscopy
TR EBE
FURE

IV ZEHH 1F A A T 7 S5 (aberration-corrected STEM) 1, LT 1 XIZE TR 7= ET# 4 AT,
BB O S 1Al 2 SEZ B HEBI22 T 5 FIETh 5. BIE, 40.5pn OZEM D REENZER SN TR D, KHER
VF UL EORTRERRFOEZEBELAIETH LS. IF, Fxr O 7 NV —7 TR o EEBIE T3tk T 6E
7225y ER STEM a2 00 B BRJE L, Mt b oA E oA BEICBUR 2R R -4 figRE STEM % 16 i [FikF
WS ATRE 7R S AT LA REEE LTe. BlfE, Z OB R4 v CERRLE R E ML (STEM) o—
FETH LW~ 2 M (Differential Phase Contrast; DPC) O BHFIZIES LTV 5. ZOFEIL.
MEINERDEY) - B G 2 BB TEX 5 Z L0 h, M 7354 2 OB ST OB BV TR &
RIEEEED TS, 2O DPC STEM k% -/ fiffE STEM IZIEH T2 Z & iIc L » T, HINHOEL % E
BEIZRT 5 2 LR THID TRk LTV 5 [1,2]. Fig.1 12 SITiOs D JF 43 fiRhE DPC STEM # % /<3, (A) X[
BpEAS L 7= HAADF 1, B)CIEXZFNZENELXY bl T —~ v TR OVERRE~ v a2 Rd . BRGNS,
A DD D ESG DGR S TR T 2 HER CEHEBZ TE WA 2 ERbnd. 2F D,
JR T4y fiREE DPC STEM 3R+ DIFETS 1T T <, ZONEEEDEHEFZE L L BICTOITIETH DL EE X
L. O, BB ORGSR ~OISABI(REIX, BER ATV I A UBIER) [34)7 b i 5. Wi, BTER
FE O F A FREEREYE 7 U — B FBEMEIIC DWW T, T ORI L ORI DWW TR 5.
(A) C o
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Fig. 1: SITiO3[001] D 5143 i e DPC STEM 81 %3545 K [2]. (A) ADF 4. (B)DPC STEM T L A il 787 ~L
~ > 7. (C)DPCSTEM (Z L B - EHHE~ » 7.

[1] N. Shibata et al., Nature Phys., 8, 611-615 (2012).

[2] N. Shibata et al., Nature comm. 8, 15631 (2017).

[3] T. Matsumoto et al., Sci. Adv. 2, €1501280 (2016).

[4] N. Shibata et al., Acc. Chem. Res., 50, 1502-1512 (2017).

*Naoya Shibata
UTokyo
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Current status and future trends in electron microscopy

EEZBBFEMELS S UBEFIRIVF—BERSIEIC K S 45T

Material characterization using scanning transmission electron microscopy
and electron energy-loss spectroscopy
VSRR
YR - BB SEREA

A= 45 1% 1#8 7E - WA % 8% (Scanning  Transmission Electron Microscopy; STEM) & &+ = % /L ¥ — 48K 45 6 ik
(Electron Energy-Loss Spectroscopy; EELS) & #lAA 5 Z L2k 0 JRFTHEE O S & it o o B ot
INATREIZ 72 D AFER TIL, STEM B LU EELS Zffi > THLR & 9 WV o il 3 TE 2 02 L2y,
STEM 2R %R 1< & SR ERNT

STEM % I % & #5 U 72 i FIE0A & BB R T & 5, M REBIZIUR L2 E O 7' e — 7 RITIRIF L.
I GEAT IE2E T 2 2 7235 CTIX 50 pm L F £ Tl E L TW 5, FEilE 1 % BRIRKFAREF (Annular Dark-Field;
ADF) f HH OB IR A EF (Annular Bright-Field; ABF) lHZR% i~ T, B ESZ At T 2% (K 1),
ADF {4 T Ga 23l & LT, ABF 2 Tld Ga & N 2SR E LT
BT KA EEEar— A= —TIRETE (1],
ADF 58 B 3 BT iT L CLU R AR T 2 2 & b Al
ThY, F—=r ot EicbFlEnTns 2], ADF
BCEL IR 18 e R CIER & 5 DR & 3 (1. 5~2. 0) ([ K4
D12 FEOMMN G FRETH 5 (3], BIfEITEZ A MuEh
oA E - CHEIFKEZRG L CT — X 2+ 5 (a) ADF & (b) ABF 1%
AD-STEM 73 AL & L8 2 [4]. 1 GaN o STEM {&#R (hniREE 300kV) .
STEM-EELS IZ & % [RFEFIDRIRIE

Bt OB &l L7z EEL A2 MDD | eI RS 2l b & 5 [6], 7'm—7R&iH
INZFT BT TIEA+ T FERMEBELRRELN R LSV TREL TV DARERSH Y | LY =L —1iH
KOREZ (LOWNBEOEBEFE) FREBELRELZIEA DLER DD, S DITAXRT ML OGS
(ELNES) Z R I3, LA RBO R 5 0R 2 vk T2 F b HIk S5 (6], EELS (I LHEDO~ v B
ZICRICE L TR, Li EIESM BT O L1 =y B ZIZHRHLTWS (K 2) (7], £/ 7 A= —
RS Z LK 0RO X BRI A LS RV (XANES) & [ARE D = 3L X — 3 fREE (0. 1eV) WEH TE 5
(8], MEMIZEE D=—XZIEL A, MEBI%E & FHTFEOBRE BTG DFRRIZH L LIz,
1) Kimoto et al. Ultramicroscopy 110 (2010) 778.
2) Kimoto et al. App. Phys. Lett. 94 (2009) 041908.
3) Yamashita, Kimoto et al. Sci. Rep. 8 (2018) 12325.
4) Kimoto & Ishizuka Ultramicroscopy 111 (2011) 1111.
5) Kimoto et al. Nature 450 (2007) 702.
6) Haruta, Kimoto et al. Appl. Phys .Lett. 100 (2012) 163107.
7) Kikkawa, Kimoto et al. J. Phys. Chem. C 119 (2015) 15823.

-
d

Ne
-
-
-
-
-

100nm W

HIbIzE S,
8) Kimoto Microscopy 63 (2014) 337. E/H0A—4—{EH i 02“%0 f:tiu‘nf 1
ABGE D BIE, SEAEMEILA CRTAMNEF#cs2) , 4 B2 STENADF R & STEN-EELS 1= & % LixCol;

~0.8DLi Ty F7,
SRR (AT =4 JP16H06440) 12 & % & DT, x~0.4DLi 7y I

*Koji Kimoto?

INational Institute for Materials Science
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Current status and future trends in electron microscopy

BFBEHOT5 74—k BHHEEIR

Material Analysis by Electron Holography
o R
YA SERUERT  WFSERHSE 2 v — T

WA T T 7 4 —IXEFROTHEH, BIEGLROEY - a2 S WO TR T 2N TE
LFETHD, SHICEINEAZ TS ELHIEICLD MENHBOERLGBIRETHZLNTEDL, 26D
AR REFMA R 7T 7 0 —OBIEERRITK IR OM BB EHRm a5 25 L IFRFEN 503, fEk
O FIETITBIE RTINS E ROy VIZRONTE Y, EFHRA Y77 o — O HEHIXR S
TV, ZOMEEMRT L5720, BEFREB ATV AL THBEL, B LI2WEREZ > TEK
ERET A 0BRNE T RF e 77 7 40— %R L[], £, BRI T T4 —L  NETT T 4 —%
MAGOEDZ LT, B “IROCHICBIET 52 N TE 5, IMV BEEE ML V2 & igny
JEWEIRBIEETE 5, TOREmWERELZFII L, MKihEZ ZIReiICBIZR T 5 Z LIZEI L Tn5[2, —
5. BESEmWOMREETTBIE T 5ATH, BEEEFEBEEIIEN 2R L T D, R —DONGERIE
MEH L, 12MV 7 ERE - Avr /T 7 0 —E TSI ESBIEH OF— N T 43 pm, BiBlEH
OFEHIESE BN S e E— KT 0.24nm O TEM S ifREE T 5, T4, BEGBLEE O D ESH W &
Ltz oy BlES 2V ABGGEIINS AT A& B%E L, 0.67 nm 23 fifHE CORIGEIZICTH L TV 53],
Reference
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Future of Particle Accelerators
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Possible inter-academic-society cooperation for a bright future of
the Particle Accelerator and Beams Science Subcommittee
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EERICEITH2MERECH - JEMA OEEIFEST -

Application of accelerators in the industry -Activity introduction of JEMA-
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Kazushi Hanakawa, Shuichi Shirane, Masazumi Sasako, Chieko Nozaki

Accelerator Special Committee, The Japan Electrical Manufacturers’ Association
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[2H_PL] How to disseminate information to society from AESJ
Chair:Reiko Nunome(RWNC)
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[2H_PLO2] Roles and Guidlines of Press Release
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How to disseminate information to society as JAES
-Activities of the Public Information Committee-
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MBSFDH] EWVOBWNEENIE L b, o, 3 VRFAOFEFEMOTE SR, BNIRES MU LN
TWHRR T, UPZ BENOIEN -« +Eb72b, BEIVRMEEDLIICAF - IRAT 228120200
BRI ik 5,

2. BBROATHRLED - BN

JRF N ST EFE D & 912, BRI SRR ETH 205, BEEEAETE MG £ D L R OE - ETE - 13
fEE D REDNE B9 5, BEDD 8RR L, ZINTITPEERU LA LA L, EFETLELTVD
TWBE, L AN, FURFT 7 — MERP L BEEND 5 At L2Rim TOLOIRREIL, @H RIS
T L < 5 SHAR PTSD IERAmWZ EVRSNTWD, SEEIZEWNTHHEEICE V(EAT
BEDOITH D SEREFAOND L, D RALEFEHREL, YEHOLOREDOTHNAHND Z L
R ENBETH D, LOTT7ITMA, RO VRS 3Ly [ TEAERE] IEALTEHT. KITIEE
< OMEEEE T ICHEREABEW I EOAELZE S TS, [EIBEET 20 7200 T3k, B
iz EOVR— T 20NN IERBRE L TODRITHEFITHRETH 5,

3. RBMERAD 3.11 BRIV BHERANLESDR

RN OIZIFE R TOTRA B IRASEEHE OZ T ANEZIT-o TR, ZTORBEND ED X5 REEINEL
TV D DDA, B H ARKEE S OPE SR T d D RIRIE A, IRAMREEERS 252 17 AdL7= &0 5 BRI,
WEE/RM b o7 BbiLd, EIEE %, 2012 FITHEFE DT o T2 IRWOREEES 7 o &7 — Tl ZRaRe)
5 HBTZRICBOTZANEDHBTF ~DOEF IV A v b7 ot HIERmICBW TS, JSa
RKRAEE L L CRESESEEM LR E I, KIRRN TIImITAES 28 Lo 7o DIEE 05t
M2012 4 1 HIZT R AT HIBR S o 7o, BEEEE 21T, IR AR RS 72 5 70 OB Z TR
72 Ll %, 311 DT AFURRER « 26 OUE R A RV T2,

*Yayoi Haraguchi?
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BRERIFHREOE M
(1) E&EF
Trend of Nuclear Transmutation Reactor Research
(1) Fast Reactors
TR BEIRY ul B, 2 Rt
Ui I HAE

1. FL®HIZ

BIHEFOFEZ2HMIXY 7 27V h=0 A (Pu) (2 L CEFRIHEZREBENICEDDLZ ETHD
D, BAFI P RRE A TEH LT RFHF G BUR PEZ R O AU L 2 BB ARIRES EE e By & L CHf%E
BIFE A HED TV D, SRR D OBFED /3 HE - BEAHUC X 2 BREAMIRIBZIR L LT, O MERESRE
YO, QBEFEMI Y 5 SR RO (EEROBREIC X 2 BELRE E MR ORA) . @R EFERY
DIFTERN e FEIKR, OFEEMLHOBIREY A VKB, 2% 252 &N TE5, PUlllzx~A+—7
7F AR (MA) #0HF A 70352 8ickb, EO, @, QOBLETHREWFCE L, @IZXLT
1T, BEHEMEOAERY (LLFP) OREMNE 55 wHEED & 5 28, BHIMICHED 5 BFFERR R AL &S
FTEY ., AR TIREET S, LLF TR, MA U3 7 V%47 5 RIS IE O HC B3 2 AFZERR %
WZDOWT, PR EEE 2 RIS OEm A2 L E 2 —3 5,

2. RURBEFIZETH MAKER

FRAE T B SIETEAR DA 7 VR T SE (FS, 1999-2005) i ONZ = BEESFE AR U A & /L3 LA
ZeBA% (FaCT, 2006-2010) %% i L C, MA EZE#ZERRER D —> & LAERFHE (JSFR: Japan
Sodium-cooled Fast Reactor) Z#§5E L7 8, [¥] 1 |Z5EGEF & P O LELE ., & 1IZE0 6 OFEZF.L
RRPE, X2 ICY R S N7 SRR A mEF A ) U A AR T, MA O3 R E U Cidm Rz —
BRI 288 %0 BBV A7) TRABRALTWS, X 3 ICEBFEALND U YA 7 L F il
BN TOFREHZ 1T 2 MA G ROHER 2~ B, s SN T8 A 60 R )~ BRI L 7=
PuLO'MA WD Z b, ElFHBREHCIZESRH 2D 3~5 MWRED MANEHT 5, Vi
AT MTHENR Y =7 4 (Np) &7 AU 7 A (Am) OREEBPHES, MA SR RIZ LWL 5,

Shielding (Zr-H)* = 1 JSSFR EIIF R UERFOEEF LN
Radial blanket o X Inner core
Outer core Shielding - —
inarors (Steel_)\ Outer core B\ B g E=0
a3 WHHH [FkWe) 75 150
s Control rod iR LE(BR) 1.1 1.03 1.1 1.2
—— (Primary) i ooy [ fom] 100 | 100 | 100 | 75
l! " Control rod i FOIE E S Z [mm)] 104 | 104 | 104 | 93
(Back-up) Control rod HEERFHE v F [mm] 206 206
P shielding (Back-up) | SFLSMEEE [m] 38 54
(Steel) : $RD B R H A AR EE [GW it 148 150 s 149
Flux adlister S0 . gyt (8.0 Racid : OWH| 3y | 157 | @9 | ©0)
" blanket Wit A I LES [A] 18 263 | 263 | 21
S o BEZRA Y F 6 4 4 2
(a) SEAES (b) S MASHE GFOE®) Wk | <3 <3
1 JSFR EIHAER UERFEOFELES * T URE BT RPUIE FAIAE

* KFEIAEY R 7 B PR D 12 DM Z D% LI Shiz,

*Shigeo Ohki?, Shuhei Maruyama?, Kazuteru Sugino?

LJapan Atomic Energy Agency
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5
T S
%" 80 4l ONp
= [ OAm
- > -
S 801 03 M [cm
(=5 o | -
S 40 | <
o g2
= L
= c
a 20 - S,
= Demonst <
@ ration F =
S 0 A A ' o L H B LB
< 2000 2050 2100 2150 2200 2050 2055 2060 2065 2070 2080 2120 2160 2200
Year Year
2 JSFRIRFIBF DS RIFEASF ) F K3 BRIFEAZDMNMEEERDEEL

F=2Uvh (Cm) [TDETIEH L3, VA 7 /TEOER LIFEEICHRT LT, 29 LTEEFED
HD YA 7B N TIE, MA AR 1 WOFEE THENAR & EERPEID Go T IRIEL 72D,
BVE Y YA 7 Tidd 555 Puse MA O B 12— &\ 9 DT Tidize < EKIF 3 IREND &
[FX L7z Pu » MA ORFEALRIE, PR BRBEEE . JAMUIICIKFE L T2 TH Y . S HIZM3ITRT LD
WCEHEFICB T DY) A 7 L Z2B U THEL LTV, 2072, JSFR Tl E AW ) & A
(T T OBREHEFEALRR DR ENE 2 3% E L. £ OHiPH CRREHELA DR A< 2 LI K D4 DRt~ D B %
ALK ATRE 7R AR DR R FIE AL L T D 25T
IZXDIFDRE~DRFEEL LT, Np° AmIZ K D RIRERE (RA REOSE, Ry 77 — G E)
DEA, 2LAM P B AR LT 22Cm O o fAEEIZ XD~V U AAERRE OB, 24Cm O FEREC X 5 HREHE
BEOHINCERT 2LERH 5, FHCHREEEE OISR EHLE I 5 2 2 BT K& <, FS+ FaCT
TIX ERAESEHTZD 20 WKg IZFRE L TR EZIT> TE7 B, BHEY I A 7 L ThHIULMAEHH
PDSECHRIA/ N & <L EETBRFS A Rl Lo3 T, SRR AR & L TiE. MA BT — X O PERERE, IR L
RBERFYE DR T — X Z3RFHI KM ST L Z ENEETH D,

3. WEDHRMAERE (REMES - ATEEBRHR)

31 }|E

2014 FED T RV F—HARGHA Z & 53T & LT, B TEBESEY OB - A FEARB D 72 0 O i B 58
DRAtE SN, mIEFICBE L TIX 20139 A TH A LwwiFgtatE | 22— & LTW\W5, FWEL - JF.0
FREHZBAMR LTk, BEFERR CTH L HER. bA LW, S DITIXERER /1% KRR H LT MA XER1L Pu
(ZBE4 2 T — & ZUE L, Wuf%%&%%%\m-MA%ﬁﬁbmm%%ﬁﬁﬁé&bfwéo:
D BT 1 T < BRBEDEBE 2 il ICHE -8 5 2 & Ty PUTRIR /N T v ARSI S kI % AT RE
WZLEDETHLDOTHD, TDH%, 2016 FFICHA L DBEIFNIRE SNDICE 7208, BEEMRE - A
EREAREIEIL S A U DSOS Tl L TR Y . JFER - JF B L CiX 3.2 fi & 33 Hi Tk~
WHFEBRIE Z D TV 5,
3-2. Pu = MA BRBEIFID DR RS

Pu DIEFH - FHGEAIFI O MA B #LAAT 5 IR EHUR O BRI B I3 E D B0y, FES DR 7) &
V&EEBOEIZL Y . BARFTO PuFHRESE L, A O EEF O AiLD Pu R ERAR
E LY bETALT D AREMER. Pu 246N T U A DOFRFE D T DETHTZ 1T 72 < Pu OBRBERERE b LB L 72 5 W]
BENRHTE TS, 70, MBFOFEE R LF L L TORENKED S 2B OEVFRD 7 = —X
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TUMNE—REEZD L, BEF
R R 1BREE—F BFER?
YA 7N AT ANICFEET D - -
BIKIF BRI (JSFR) .
Pu O MA O A X MY & [ 15075kae¥FH%E SD\ (Fz=XT77hE—F)
IMETCE DL Z EERRLTEBLY o -
HE5E - PRI E—F Pu * MA
ERb D (X4 58), fi’jf ﬁ Mo PRIAF
- o 75 kWe
AN BT, ERIE Pu D v Bl

20 IR Pu DBRBEDS AT RE R HF

BRIEPU (gsFRE

Hif)

Pu-MA

Vgﬂﬁﬁzﬁwﬂ BRALPu-MAD Pu + MA
D7 ISFR DIF DGR LIE O G T WREREEL |
e

FREHF DY A APELE, 7T > b
& DA SRR — & 72 D & pF
TR L7z B, AR, U
AR AIF R I L 7= Pu (P°Pu RN IR LE 58%) 706 mikfk L7z Pu ([ 37~39%) <> MA
DZTANPHARETH YD, Pu & MA ZHbE7@Y 7ok (TRU) OZHE L LT 64~134 kg/GWe-y
R, 7707y NOMERICE VLA 1O EE 352 L HAEETH D, 7272 L, WD B 28
BERE 2 JSFR OF 80%ICHIIR S 4L, & BICERACHAL CIE— MA OREAE LVREAE (BEBED VYA 70
THEM) 7272V v FbAEL D, 4%, ERPORE BN LO0D D EBIFOEA LT ) AEtok
T, AP LOEAMEZFHE L TH< bD & Lzuy,

4 SRIFOBBEE—FEMEE—F
FRAL : BEZENHE T, 1Pu R 2P 7 UREAYRA AL 2 AT W BROMLBL L 3 2
HIEEND,

7R AT D RET RICOWNTEL, 150 5 KWe e Lt | Tt mont | it
FHIF & S HILEEET D U Y A 7 WV EHERREN S | w A | R REEEOLE [wt%]
75 77 KiNe, 30 J5 kW (IABEIT A VT, BX) £l s\ / BMRIBAEEER | | 50
AP LA A RO/ & B IZ L 0 TRU A ! <5 — L 40
Ly N Y D S B ARSI A R L 00, ! - Ik,_/_ =l
BE L L b ITHETS Pu - MA OERAVICEE 5 SR i s N
BOBAAKHIET B 7200, PRBEE O/ 5\ i T NI B =24
Bedbr A % (SIC) #k I X 5 e 722 R L T | MATRU 710
A LD ATz Pl v 27 MEE TRU 28 P 'o! a0 10(:)0I 500 2000 2500 3000
B AL OB 2 HIREHE L% 8.0 mm &R, ! N | | R

0 50 70 90 100 150 200 #XBEAR (F)

350~370 kg/GWe-y @ TRU Z#at: % @k L7, f#

BVIA I NVEHREICELD T =2 — X7 U hOFFHME

(M 5) 12k B &, 7515 kWe BREES TIEf% 14112 60 GWd/t F TOBRBEEHE/ N Cafbizxtit L, TRU A
YRy b & 15 ECIRERTEE, & 0% A5 kTS 30 17 kWe BREENT.L (SIC M ER) 12X Y TRU
AR M) EELIEBTE 5, SiC 1Tk TRU @k(boIfilzha: (Pu RN AHELL D22 E . (B%Pu [H]
PEARHAER L 300652 ) . MA ZEREOME] (MA EHE 6~7wWt%)) 235 0 . TRU EZEFEFLACF MR AE 2 KB L |
BBDO 1R DETPUE MADART U A% ED NS TRU A VXY U ZBDAEETH D Z & 2R
L7, RFOIIBESMRFTOVIERICH U | FHELCH LR COMRFI T _R&E N ELELEZ N,

3-3. BRPu- MART—4% 25 B L1-EREN

DOMA V> 7L B 5 R BR AT

T SR DB LR DT D DN 72 FBD— 203, EfiEREREY > 7 )L O RS K PR % BRIz 61
DTN Cdb 5, TMAETIZHE B 2 V72 MA 2 71 (B7Np, 21Am, 28Am, 24Cm) O FR A BR iR
Hro &2 A LTy, e EFANA PFR SC{AEFELF Phénix (2380 C Fhi S iL7z [RIER D ¥ > 7 /L B E

5 T7x—X7 OS5 FHES
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BRARHT A BRI IIC S X HMI L, 3 SOFOHAH T
—_—— L N =5 e s —o—=F7—FiER% B
BRORRT A% olle, HIH OBAER R LT, [ 6 | smonane | N
RT &S I IFERER I L ) MATTREIT 1a 9 B L
BRORHENS & 2~4% (1o) FCEBaReRRE o |4 -
/.' "
LBBoNE, MBSk 3 ook, B | g s -
FHIBRGER R T — 5 T 5 2 LR TE, K
VIR LA 5 2 LS TR f oo,
N JY N, 77 Np-237 Pu-238 Am-241 Am-243Cm-242Cm-244Cm-245Cm-246
@b AL HRes BT i
OALDRRMOFEERRART 2010 FEEA 56 =5 MAY L 7L SRR (18 PFR.Phéni0)
& FERL L7245, 29PU O B AN A TSR & LTI D 1= & % WA R BT TR D R RE B & D AEC B

BRERES CHEAR S 720 K 1.5 wi%d 2Am NER L
THY, MABEZEHIR O OGRS EMFEO BN O B ERERT — X 2155 2 LN TETZ, 1994 4 L 2010
FEOZNZENOIFLICK LT, BREHRRN B2 512655063, BIFCRRRE OMATE & SEERE O — Stk
BF BTV D B F DY 7 )V ERETERER D BRI SN DT — ¥ S & OREHEL RIFTH D,
@k Pu FEERAEHT 1

AR PUAZ DWW T O FERAENTIE, 7ERTIZ MASURCA @
Pu~Z7 & —@ RS EREEDOR S H O L Thi
TWighoiefzh, ERNNDOERT —F X— 2 & &+
HZETEDIE TR A>T, BERIZIX, WHICHIT 5 J:% | EX ]
MA 3o 7L B3R 0D 241Py/22Py JF1- 2%tk ZEBRA @ Pu240 | Pu2ét  Pu242  Am241  Am-243 | Cm-244
2Py 29py B BGER L, ZPPR @ 21Pu/?SU 15y 3K -

DJENDL-4.0<— 2 fFEEL
B EIFEM(2012F5 )
B HEEFESR(EAPUESEN®D | [ [

]
I

=2 B

TR [%]
O - NWAEGOO®~N®®O O

JRERE, 2P T IVBOREE . PFR O o 7L B R O ]| oENLAen S

| oS FEH (20125855
£ b 21py2aopy 242py 24ipy 2B3AM/22Py 4 5T HEE BFS-1 (g | || =usrenmeians Pu-242% 8

o S SN, = by B A SAN

D 2Py Y VOGN EFEETLY BT, EBRT 21T o 7 % : = = gﬂ—ZMiE}E
09), R SR IRNT & ) KRR RS B U 0 B % A L ; Ea.fﬁﬁggé
T TITRT, SHUEERAL Pu & RE L LR | o Eiffathf:

Pu-2421#78 Am-24347 Cm-2443ﬁ.3i FDith &t
R OREA R b ) ORfEN S TH D, MA sl
DN TR > T RABIRTAR ORI &> 7 gk Pu RERARATIS & B A ARTEAE AL
TARMEN S PMER S LTV (2012 4ERER) 73, &K Pu DFFE S DR

EBRAEATOBINC LD | S SICHE RN SRR EZGL Z LT M,

LLED TR Pu » MA 0§74 BLEEERR0 W AR o0 AT et R & Sk L 72 860 % ADJ2017 73 2019 4 3 A
AR SNDTFETH D B, @dlF R OBEBITFRICEOEH W IZE 720, 5% 6 R ) %
EH L THERDFERT — X OIFE BIEL TWE W, Bl ITEF B CII A 80 MA BZEBAFIE /)
D ZHED TR Y | 4% MA FZRT —F ORI FEMNT 21T 5§ TH 5 18, b A Lw THIET —#
ERFEL D & LTI DRBERE D 2 Y MERERE b U T 162 TR LRI IR SR WEED —2>Th D,

4 FEHESBRDEE

MA B2 AR & Lo R I mndE O Lk EE - MRS EER L, MA S°R Pu B3 2 i B 52 R -
HRETRBR T — & OWE L FRHTIIBEAF 7 — 2 52 DWW TRIEE T LT,
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A, WRIAUEEFIZ oW TIE 2018 4F 12 AICRE STz T n — N~ v 7] [ZHRD S BIFEN R S
o EEFOFEFERFNMER LD BHREEIZT 7 b L, AP OV T R BB 034 &
NTWD, @R DI FIELZ G MG D 72 DR T — 2 Ol & W\ o 7o BT R OBl & & B I
WZRFAE T L AR EZ AT 2 Z EARDHENATNLTES I,
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FHERsty 3y

BREBRIFHREDOEIE

Trend of Nuclear Transmutation Reactor Research

(2) MEBEHIRXT L

(2) Accelerator-Driven System (ADS)
Pk
HESRY: AT IR ET

1. [FCHIZ

I ERERED > 2 7 4 (Accelerator-Driven System: ADS) | Rubbia f& 12 2 » THEE SN i 7- 72 il ) v A
T hELT, Mg LR FE A2 AG DY L F— g E [1] OB E L TAX— Lz, DK%,
ADS D&%, Generation-1V [2] (55 4 VR F 12 AT L 1 £ 1) TR S TO D80G EIEEF O R %
N—Z L7 B A~ A (Pb-Bi) WmAIEEF & &mt) - @ Rf X =BT IdEgGR 2 A G AT LD
S [3]-[4] & LT, BT A R A S TRDICAS L, B E T A7 MAIZB N T~ A =T
7 F /A K (MinorActinide: MA) AL (FAH) SHLV AT LE LTHE L, ADSHFZEA BRI S
NEBHNT I —r vy RBLOHAIZBW T, ADS OBERGEHCHAESARZ V7o ADS DRSLMED ZEFEIC
B4 2 HAEEBR D TON Tz, AR TIE, ADS IZ X D BAHIIEDENHN ORI Z R T2 & L HIT
ADS W78 THL Y LA TEAFFERRE 22 EICHOWTHRIT T 2,

21 Generation-1V (2317 5 & E OMFFEBI R R [2]

JP KR RU CH us ZA
SVS‘E""IIH-II ol e B = B
* @ | o
SFR v v v v v
VHTR v ¥ v v v
SCWR v v v v
GFR v v v o
LFR P P P
MSR P P P

¥'= Signatory to the System Arrangement; P = signatory to the Memorandum of Understanding; Argentina,
Brazil, and the United Kingdom are inactive.

2. ADS AR DO ERN DB
2-1. ERNOEM

A AR+ 72 B FEHH%  (Japan Atomic Energy Agency: JAEA) T, J-PARC 71 ¥ =7 MIBW TR S
NTWDHETRAT =51 B — A2 FH T ADS (12 X DA BB 2 RERAVIC FERET D 72 0 O
Fhahazx  (Transmutation Experimental Facility: TEF [3]) DR RFT S VTV 5, JAEA Tl TEF OGBS X
ORI » T, OBRE IR ORR, @WK Po-Bi OB OHFZE, @ADS H O ZELkEl OB R X
U @MA EZHE o Wr i A5 E OAFZE R IZ B RAIICHR Y #L A TV D,

JAEA |Z351F 5 ADS #XaFCld, ZALE MM A & £ 22 VBRI BHARL (L =7 L - MA Z1{kW)
BRED IZES MBI Th Tz, LML, EEII Y7 U0F THOEORANREZLND I D,
INHDOILFEDFENIZEIT 5 HHEFRIFEORELRFT L, S LREICBIT2 N6 DIHE @/ﬁz]\iﬁ)7ﬂ/ k
Z U AR MA K L T EDREFFA SN0 ZEREMIZHHE LI/ RSSO THn D [6], &

*Cheol Ho Pyeon

Kyoto University, Institute for Integrated Radiation and Nuclear Science
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kg & REEFUF OBER LT ©— LZIZOWT, RETRMEEEMT 52 &2 BR9E Lo RER ST s
DIRFEAT > T D, AT & L CHlfED X 5 fﬁ*%ﬁ&aﬁ%&%%)\ﬁ‘é & B EfRAT T
et Lo/ R, B — AEiE GERE) OEIIFTRETH Y. ZHIX ADS Ik IT A A7 v a
L ThB I ERboT 6]

R FE AR A D EEEIFGEAT (Kyoto University, Institute for Integrated Radiation and Nuclear Science: KURNS)
L ETHENORY (EER, LK, %ﬁ%ﬁ BHRBLIOUTHELR) Tk, EREERESK
FHRALE (Kyoto University Critical Assembly: KUCA) (Z351F 2 BEABOHRZE S (AZEE) . DT R (14 MeV
HMET- [7]-[10]D) 3 L OV FFAG fnek#s (Fixed-Field Alternatlng Gradient: FFAG; 100 MeV [51 [11]-[15]) % Hv»
T, ADS DNMER LY ADS % W7o B MR AT O S I B3 2 SRR AR B IR A S8 12 1)1 ) 7= SEBRATF I &
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IRE, BVRAE N T X — 2 DR ST, REGSFERESTO&EE L, REEFEA T4 =2 DRI
EEATH TS, EHIZ, KUCAIZEBWTIE, ADS 12X 5D MA OB BEAT OIS I B3 2 FEBR DS AKE I
BGh S v, BESRRRSTC K D BB O JR PR EFED R AT L, 100 MeV [1-3 KO Pb-Bi # —4 > b &
P TRER UL R TO MA U F2BR O 2 M2 it 2 BE R I Ao 72,

2-2. WS DEH
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F7-. KUCAIZHIT5H ADS FEERTIEL, 100 MeV 5127 % Pb-Bi #—74"  [13] (T X & P IA RS
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— RICEET 228 AE B & LB ATE [24] 2B L TV 5, MIEMEGTEIE. 20 2 PPET-E (PNS)
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L, ZH&ERE— FORELIRNT D2 FETH D, £ T ik & 55HER RS KUCA 25 To PNS
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xR EFEMER SN, 2O X9 RFWEL L EZIT D ADS (2 BT 2 BB MR ETIE 2 o 10 4R
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(1) Utilizing HPC for natural hazard risk assessment
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(2) Methodology to evaluate tornado-generated missile protection for structures of Nuclear Power Plants
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(3) Predicting atmospheric dispersion of radionuclides
K WEREY, SFHORBY, Ak E?
USRS, PR

1. [FC®HIC

SR D) OB AR R T, B E O RGBT K 2 RO BE#E 25X Pig s . Ranrb T
BEOURLE~DOBATICHED . - BRI E=2 ) 7o RMIBEGIR - B AV HIRAH D, 2D O%FHK
WCHRRERE RIS 23E AT AL LT, BRARFREREE® T~ 2 7 4 SPEEDI 23H H AR J14F
et (BUED B AR A FEBRFE RS, DLT R iE) [ XV B S, SCRRIFEIC IV ER ST
72 SPEEDI ® X 9 72 REIEH T > A7 AOEENX, () FHRF OB E O Ftic st LT, REGERCHK I
OTRNER AR D 2 & CTHEBER RITIEH T2 2 & RO FRIZIT 53R HTIC L0 KWk
B & MFTGYDRIL A 02T 5 2 & T, I TR 225 R RICE T2 2 & THh D, Lol 2011
3 AICRAE L RRENEEE R HREEN (F) BN T, ()OFRENTHSWTIE, B EWE O
W EERNE SN -T2 2 L, FHLFICELDE=Z ) v I F— 2R 0E LN TR -T2 L7
ElZ kv SPEEDI O TS BRI E EME K OGHEMEICREN H 5 & LRI &7, SPEEDI (3% O #&E| % R
Te ool 2 LT, 2O KD R RHEFEMEEZ AT 5 TRIFEROTE R FIEIZ DWW T O X Teiimh & o 7203,
A IHHIEE SO EE LT, SRR #5213 SPEEDI O R RAZFIH L2 & Lieotz, —J7,
(IDOEEFNZEA L T, REFESLAROPIT S BEZFHE T 5 1T, BURTEWE O KK ~D e & & EEek
MAERGNITHIEHHME LT, R CIL, BIEE=2 Y v 77— L R AR R KT
M 25 2 WSPEEDI-II W KRS R 2 L—y 3 VTS X | BRSO R EH#EE & KR
PEBIRMT 21T > CT&E oo T DR EHEE I OFEBUBEATRE R1X. B0 < OB X 5 1IF Fig DB 5
FEMCHIE S BREHEFHTIEH STV b, Fo, FEBRITBIN I NI KRKIEB TR AT L0 T 7248 &
U C, (I)HBISB, SEF 1 « BRI 2 £% D BARML « RE(IT Y 7o o TREIEBEF R AZIEH T2 2 &4, PRpf
KO RGBT SN, T LD ZRPUTK LT, R TIE, 1IF SIS B1T 2 #EI05
HIRHTIC X 26 b . ERD R OADDOEENC LT, KAy I 2 L—32 9 VAR KIBICIER
5L EBITORERIITIZ)DOEE B Z D & 51, THIMGE L EHEMEZ S0 5720 OWFEHIE 2 ED T 5,

2. RGP A AT LA
KEIER TS AT 5 WSPEEDI-I 1Z, fEIA R T T VI L DREHEFAE L ZnICs & ki< RRIEHRET
AT X B E OB, JEE, IEEM OIS BREFHHEICXI R s E (M),

2-1. FEERRRET IV

PEIMA ST T VICIE, KEREMIEE > # — (NCAR) 2 TR SN N1HLA G ET /L MMS KOV D
BET L WRF Z N TW 5, BEIKGET VL, E# & 3 iy K OB R L — 22 T, KEAKE, E
KE (GEIR, BIE) I2oWTORGFREMS Z L2k v, st 2 3 sy, B EOKSEHREFHHET
Do Fio, FEK, S, HiERmEER, KEEMNE ER) 7 EofihiRREzNZhIcon T, MBiEfE L BE
THZEILED, RRIEHEHAEORBEICRE RPEZ LETRELOBIME R ESE52 LR TS, fl
ZATL 3WITEGEGITIN A T, SnERER S, Mk, EEEN PRIRTRER 72O, RAILBGEHAIZ BV THE
PEBAREOME R . ERORERE - ZRHIAEZ 5B LT, SHERACEMELE 2 3 TRt 2,
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2-2. RRILBET IV

KREIEBCE T VL, ST I8 CRHIE L7oRLTEE 7 /L GEARN Z H W T\ %, KRIEHCET LIz
T, B BEORKHREL, BB REZHIERICR Z LIV Rkvoh s, R HRETR
& LT M E R BGT R T, @R BT 71206 U TR S sk & 72 S, S BREEC O R PR 7o i
JEGYAR > & D TR & W (R 2 BN D, T T P 2 R FIERE T Ve R LT D, o
FU . RKHITHH SIS EWE % 28 OBARRL 7 CHEE L . KL FOBEIZIB D Z &Ik, BSHEY
BORKHPTORE, MREEEELOHEITIBREZRD D, KATTOREL, 3 KILOKRHITESH
T, A LAT y THIOEERIC L 2B E . 7270 v A7 — L OSKIRLEIRIC & 29580 & DR 0
BEZAET D, R IiE, BOE LB RICES SR T L OB REREN 5 2 i, itk DR
RO Z & O TR 5, HIREA~DOUHE IOV TE, ELIRIC & DM & IS L 2t
WENPBE SN TN D, FMEEEIC X DR F O OBURREEORA T, WERE & BHRSTZIERE v
TRR SN D, BRIEEICOWTIE, EERRETANLRILESND 3 RITOBEN, ERESMEBE Lk
FREE JEIS . R DR OBURE RO D3GR SN D, K& OTLAE &%, (AR ORI RE
B O S E B O KGRV ~O %52 H AR RIEN TS 925 2 & TR S LD,

WEEHT—5 | | a7 —5 (GRFoVE)

MM5/WRF

BHARNFETIL
S, B, BIKBRED TR

e . - R - — T — -
| GEARN

Zva ETL
BEHEYME O XKL R S BIEOEE
WL <ERE OFFM

S——
Ixaw;wﬁ, mﬁmﬁﬂ
REE . L HRE (P

1 WSPEEDI-Il DA%

3. MAMAEDOEK
3-1. KRBT —F X—RA VAT A

WSPEEDI-II THW % & 70 G Je OJEBCTHIE 7 V1%, 763D SPEEDI @€ 7 /L X 0 & FHEFH A E3 %
7o, HELHEEBRELTOL PHEREL G5 F CICHEIZEL (3 HIAEE COHEICEMR) . BEx 225k
DFHERE R 2 RET 2 K 9 RFINIREETE o 7o, £ 2T, #x GRS 2 3R 722 R SRIRHG TR R
ZRIBEIAER CE D L D1, Bl RITHGHAFIEZ R Lz (2018 FERKD K2 2K11), Z OFHHEFIETIL,
JRA Tk 7 ERUH AR E F o TWDIGEIT, BRI D 5 B R LA O R ENE 1 C & D H PEAZTE
et RO A2 RrE T2 2 &2 < WAL (B, Bt oG R 2 2RI
kL CHEME L CEHREMREZER L TR E, BMHSFMERET D &2 DRI < FRIRER 2 AT S 0F
DOFHERROBIAERIZ IV ANEIZGEL Z N TE D, ZOFEICESE, UTOFIETHAEZIT O KKIE
M7 — 2 _R—=A AT L& LI,

1) A2 —E OB THE Lz EhOBIEIC O\ T, BA S (1Bg/h) 12 X2 KA %
R L. RTCOMHBIM S — 2A0fER (BAMEIEET —%) 27 — 4 X—2 & L TRFET D,

2) HHOKRHHT « THT — X OEFEOE T, LEEKKILHGHR 2 & HINFAT L, BATHHHER
TR RGBT A Z LT, MENOEB L E TOERNLRT — X X— AT 5,
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3) EBEOBHEMEN G 2 bNEICIE, 2B L oSz, BA RIS — 2 2T 5,
ZHIZE > THRLN LD RKILBGHEM R 2, 2REHRICOWTERET L2 LICk Y, EEDORKHEMEFIC
X2 REILHGHRR R A ERT 5,

COHEVAT ATERENDT —F _X—2 %, #BENSEALE TEREOMTMETI v H L, [LED
SR 2 REIEBGEHER R A2 BANEICS D 2 & ZATREIC Lo, REBRGHR OFE S, WSPEEDI-II % H /-
B OIHGEHE D 120 50 1 REOKR M CEHAMREZHBLZ LN TED (K2), 2Tk, T—FX—2
OFERTRMIEIL, BERICBWTE SN D & F I E R EMFICxT 2 TR R 2 AEICRET 5 2 &
TN RICHHATRETH D, 7o, BRYMEBINZBEOHMOT — 1%, R HFEHEICEES &
REIEBEFEGOME, E=% V) o V3B ORI L, ML KGHE - BEEEF IR 5 FATFHE OSSR~ D
EAPHIfEIND,

BEXETOFHHE | [ RHREREE
EBHERHETAIEE I MU AL BRI, AR e
KA SR axm 1 (i o| AR |
N = = (% - .. =] & 2 J/7
FRF L[ SR RATSRAE S %im T
< ”
TR W [
R B AT HET—4 ) N\ s 1R
edaeb ol IR 11

sumro || KEEERSE

AR O RAIE (55858)
E bl | FomA— 1| B, . e

B AL
B2 SRR R A & IO THED i

3-2. MHIRHEE L R T A

JELF JIHEHE Tl WSPEEDI-NN IZ X A KKIEB S S a2 b—3a U EBREE=X U U 7 F — X OIS RITIC X
V. AF HHIC X DU E O RGN BHEE 21T > TE 7, ZORBRICIES & | JR 1 /S i e
BOBMRIEREAHET 2 A7 L (K 3) OHEEIT>TND, TOVAT AE, R KRKILET — % ~—
AVAT DEFBRSE, FEICHELEBEEFCIVEONIHAERBRELRET =X ) /T — % & il
L. METF—# 2K bERT O MEEE2ERT 5 2 LI X IR SREHET 5, S5, K&8%5Ico
WCT U T AHBEIZ I ZROBEMEER L, ZNENICOWTREILRT —F X=X % Elk+5 2 &
T, B=HX VU T—H e HBT HRBGOREMAE RO D Z &b TE, [EFHEO R FEMEOR b T
T&E D, £, IFFMEZHRET LRI T, TR 2E=2Y) /7 =22 L2 THLNDK
WiREZ T 5 2L T RE=F ) T — X OBIMIEHEE~DOFIMEZ T 53 TH D, ZNIZED
TR T — X B AT REZ2 R 72 E A B L C, BAMICER T XX OCME R OREAE R &, =41
V7 HBIRE RSO R AR T X D,

R - =

E=AYLH EZRYYT
FT—RR—Z T3
=g i %

FoHUTIILEE

KRG D&
RETRE

BT B - BB

XhUwy RE
SR N < LA
X R x B8 | { ]
SEADE DHFH A

B3 IR HEE S 2T A OREEK
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2-3. IRERETEI & @A Lz A — A FE LY AT A

KRR S 2 b— a COEEMEE T LT 57008 -2 2% & LT, BB O RSy
o b—3 g v b R 2 S U TR T ERE R D 3 IRTTIRE N 2 BT 5 AT A (T /b— LT]
b 2T 2) OBFEED TWD, Z 2 THW D BURBREHIEANIL, R FEA BB U 7o B R
a7 ko AZ (ETCC) Tho, ETCCIE, y MO 7 F o BELIZIIT 5 3 RouE RN 2 4
52 E Ty BEEEF M ZRE L, v BOKMEFIT IS < seaml ik &2 R co)o CTIEEL L 7= (Tanimorietal.,
2017), vy MEGERFIHALIC XL D | EF OB EICH B I N TIE T OBMRES A A2 RE TE, K - BLELy SR
AR N VAIAR LR O TERMERIE N FTRE L 72D, ETCCIC L VBN D v MO EBAYEIG (N 4 EE45A0)
O EHERRE S L I E DR EEMOMAERETEDZ LD, KRS Sz B S O v
\ZXkF9 % ETCC JIERE RN D 3 RICIBE N A HET 2 FIEZHE T 5, ZOFETIX, EEET CllE S
NI 2~ BB DAE DD b KK O E ORE Z L ORREES345 & — & O IR IR C s a9
LHEEbIT, FFEHRZ L OREEMENOMHELHEET 22 L2 LTS (K4, Zhicky | R
T IIMERR JEL ORI E M R ETCC 2% iE Ll E 41T 9 2 & C. BURTEWE M i S 3581 it &
MER% D DIRENH DT — R a2t D 2 LN TED, £, GONTBEEME OB L RESAT — 4 %
WSPEEDI-I §HEIZEY And 2 & T, K0 BLIRIZEWKRGIEBR IO TR ATRE L 72 5,

FIL—LD v $5 5158 G} I —LD3RTEES - R E
£=5—1 T — LB, SO RS SR BEE
E LMD v BE-A—ESH SRR LK
g BOIRTTRES eI BERET
! _
=255 T
L= n

4y BREE S R 3 RTTREAR AR K OV H B 2 WA 9~ 2 FIEOBEEX

BEICRR :
T. Tanimori, et al., 2017, Establishment of Imaging Spectroscopy of Nuclear Gamma-Rays based on Geometrical Optics,
Scientific Reports 7, 41511.

*Haruyasu Nagai', Hiroaki Teradai?, and Toru Tanimori?

LJapan Atomic Energy Agency, 2Kyoto Univ.
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RFHAERER=EY Y

REBEFE_REROHFRATNELEESE GRELEHFAI. THFTEFER)
BEEGRIRMERZBAICRSIBEXIGICDOLT
Safety Review by Regulatory Body with New Regulatory Requirements (Installation Change
Permission, Construction Plan Approval) and Evaluation on Operating Period Extension of Tokai-I1
Power Plant

(1) RBE—REROHAFNEEESE (REXEI . TEEEZR)
[CRAHBEXAGIZONT
(1) Great Efforts to Pass Safety Review (Permission for Change in Reactor Installation and Approval of Plan
for Construction Works) in Order to Comply with the New Regulatory Requirements for Tokai-11 Power
Plant
UL IE!
YH KRR A5 RN A

ﬁ?ﬁ%@% TEEySa>OEMN

HMEES “FEEATIL, WAL & LTI T 40 FEEOEEHMEER A2 T 77 0 N Thd, o,
ﬁ%%ﬁk1ﬁﬁﬁﬁﬁ CHMBEIENA R L, BITITEA RO K EHEANCE L TWAH 7D, HEOREL
Jie7Z b ThLH D,

Z D FFEE BT ﬁﬁ%%mgmﬁf%é$ﬁmﬁﬂiﬂif_ﬁﬁﬁﬁﬁﬁaT%xiét
L TR BRI S KRR E AT AT, KOV LHEFE O 2 G 2 LE RN H -T2,

A wva it 30@%@#%&@ FFIEL. TISAKILF & U TR N ERIRE RGBT 22T 5 £ T
\CME L R DRI E A ETF AT, RO LEFHER A O BAF IR 2 T A IS OB 2 /80T 5, WIZ, #Eig
HIFERFE AT D72 D ORIl AT OWTHEIT L, %I2, A= & U TRIR D BRI 55 RN IS
DWT, BRI T 5,

. RFFRELEEHFAOME

-1. BEDORE
BMESE _FEFEATIE, Ak 26 42 5 A 20 RIZHTELHI AL HE O A ’ﬁ’*éﬁ?ﬁ)ﬁxp’z{ﬁﬁ_mﬂ i 2 R 78
HT IR Lz, PRk 30 4F 9 A 26 HIZSFIFa EA HaF ol 2155 £ TOR 4 4F 4 7 AT 2L 97

v, BLHFAA T 2 18], BGEZEOMIEIX6 BE2H A7,

1-2. BEHRICEBLE-RAE
FAPIEONTRIT —F OB, FESE TR IHETH O HE NI AA~OXISFIT LY | R
FIRELFRFNREZ LT O®@Y LHE L,

FLVEHIEE B L (R KA : 901 AL = 1,009 H /L

B e DR FH 2 s AV MEGE L = SERE = 7 Y — R BhiaE
FEHIRr—T v Bk BEL R BT = MR — T A ~OEUR, Bk — R ORE
< Dfth, OB BRI AR BT R 7 LT

1-3. E£BEBMOREL

BRIV D HUES) CGEHEMES) : Ss) 2oV Tk, RWHUERS A4 5 k4 L BEATISESIT,
MOZDMSZRESHRET DR ENHNSOEREGEDOELBIMLIZZ LFITEY | RREIX 901 TAnb
1,009 Hv & 7o,
1-4. BiFRDBEERE

FEVEEIE X 2 B T O Fe R /KL OME S 17.1m (2725 2 & 2B E 2 i 23E R 20m, {81k 232 & 18m
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DORhtE ZRE L, UPIHFETIX, RIEEOK 8 4 A MEkE L] LT 53R THo7208, LV
—JEIRE Ty SRR A T 5 BB S 2> 7 U — MOGMItE) ICAE L, EIT AR E CRES
TR TAMEL 352 LICL o T, WO RIEIEZRE LT HA Th o THREM LR T
HEIEHELI,
1-5. F—TILORBREADREHEESE

LERE R AT OB SN TWEr—7 0D 5 b, FEER 7 — T VB L TO D EIC OV T,
(BEKEBEHZ XD %tI] 26 il 2 BB THR — 7 V~OBE 2 Lhky— FORE] ITEET S
ekl

1-6. HRNFRBBM LD R IS

i BEAF OB BARZSREBUR I & 2 AP A R O m R HOR 2 WIEE I, JRFIF RS O E %
Bilks o 7=, RBIEERMER 2 RMABINT 2, 2 XY | JRFIFHEMAEIRE D ULEE O H) 2 [
WE, EITELEDL I LEEREICR D,
1-1. RERBKROKE

R IEEFEO LR A T 2 | b — o v 7 ~BAERIRE T DRED TER LT IBE . BEMIMAKR
TR WK E KT D 2 Ik Y FLDE LWEE R DR FIRRE A ORBR &2 B 13 5,

2. IEHERTOME
2-1. BEORRE

JE TR DFEM R R EI A L O L HEO HIEICE U TRt L THEE 4 R 26 455 7 20 HIZHFS L,
Pk 30 45 10 A 18 HIZRA 21525 £ T, FESAIT 15\, BIHFEEIX 18], HEEEOMMIEX 5 B2z
7o B 5 [BIOAHE TIEAST— 45,000 B, /2B E—=0/ 20,000 ETH - 7=,

FTATIE, THEFHE (RFEEASD) OFFMOHARICET 2 FH (BEHR) KUK RN O ARG T #F25,
SR AR E S R ] RS ROE S R o (FRME, %k, FER ) KORE Tt EEELTND
Z e LT,

[FRFIC, LHFHE (FFEEASD) OF#MHS, HMEEHANOAECHAT 20D TH D Z & Em S
Mize B I EATCHMS KL 1P ORI S | FED ATV THIRFERE O 1 KBS O HIFR IR IZ 35
T BEBREMEZ SR 22 THE A E L TCEEMmIC R o T2, B EYERE A ME DR ST,

T2, HFE LA ERRERHEZ 31T D S B IRAE D M 4R DGR, REIEBYOF W, RIEBIOFEHE, &
LGB O FEAM & VPR ZE B DO BGE IR D FHEIZOW T, mEEHEES R OZERFHIES L TWDH T &,
WPONZ TEEFHEIAR 23853, BRI RS X FEfi S iz 2 & K OVLE, MAESF S E R X
DHEISNTWD Z IOV THIER I,

2-22. RFNHAHMERSER - ABITHAICK SR TOHE

FEO—BRE LT, S OFEIEAR GHRELHEEE (L ABE O IIERERY) 1Ico\W T, FHTIHHZER

AFE - BIHTREIC X » Bl CoMEGRBM Thitiz,

*Tadashi OUMI?

The Japan Atomic Power Company
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REBEFE_REROHFRATNELEESE GRELEHFAI. THFTEFER)
BEEGRIRMERZBAICRSIBEXIGICDOLT
Safety Review by Regulatory Body with New Regulatory Requirements (Installation Change
Permission, Construction Plan Approval) and Evaluation on Operating Period Extension of Tokai-I1
Power Plant

(2) HBE_RENOELHMERZRICHRSFEIZDOLT

(2) Evaluation on Operating Period Extension of Tokai-I11 Power Plant
O fRR
HAREF s AR A

1. [FC®HIC

R I FEATCIL, AR - HEY ORI O RELLFGITK LT SARSCEEEORRIZ L 0 2tk -
BEMEEZHERF L CWD, o, BRSO T 7 VFEGRCREH A ZEEE 2. B &R 50 ClImm s K g
BRELIEERIZONTIE, SRRSO BN R ZIT O 2 & T, et - FEEAHEEL T D, Zib
Z AR BN & LCHY E &, 60 F0iEEIM A 4HE L-tes - S oRet 2ol L b
2 FHIlRE RIS S < BIRRR A L, BHRSFEBEG#H L LTREL TE 7,

— 05, Wi E R IR E AT R A T TP ERNEDS SO S 4L, R IR E AT ORI L 40 A&
FHIE U, 205 T E TIRFAOHHEZEESOR AT 22 T UL, LEICRY HERK20FEFEFTIERTEHLT5
RS AT AE R 58 ATl BE AV A S 47,

IR AL . IEAREAKST (PWR) I2OWTIE3 DT F OB OERNRATESNTIHY . b
KUK A (BWR) T2 HES “FEACHOWTH, 2018 4F 11 A ICHEERHAM O IE R DR 252 1) 7=,

R R D IE R OIS &2 W 5 7201, BRSO TSR] 2920 L, 2 Ofl R om AR BR S %
EEE 2 T E R L EAN L 2 T ERIEHn] & LTl £& o, il Lz BIfR2R %2 TMrsraE sz
TLHE] ELCTEELEDDHI LT, WURREEZIT) Z L TEOFDOERICEL TRk sa o2 L
AR LTWD,

T 2T, HIEEE A8 AT O A ML R TR 2RI IS W TR T S,

2. EIHMERICEI 55
2-1. $Al R

JRAIFE R VR IFE AR L . IR FFRRICRERINDS 27 U — MEEWIZOW TR, HEME
REEOREEEL Y . FoRREMEEBR LICREE o TnD, T E TOEmBFAHETHEIZI VT
b IO - EEMIC OV TR, REEEZZEL TH o2tz a7 52060 5L TE 7,
TNHBREOFHEO RS IT & B TOREMA MR T 572012 [FilAH] 217-o Tk BEDORN
ZLEHERLTWVD,

BRENC, RFFENBZRTOWNTEL, BN L 5P E RS ORER K E WIFELEIRICOW TR 25
éﬁ@%a&%%ﬁﬁ%ﬁmfé&k%m\77/k@t@ 5 (LR O PE DR BEDO R Z WK/ A=
—F =IOV TR ERREGRR 2 5 Lo, S I, ENEREBOEHENE O B RO BT R R
L7 %wah@ﬁﬁ&%%ﬁﬁ%imbfmé

JRF PN BRI O T, WABEOBREOREAZHHICIVER L, ATCi3ESEsREL, 7
v¥a v s PN OKH) ITIFEKREREDS Z & T, WEIICATEEZRFEH O BB E FEi L T D
a7 ) — MEEMIZONWTIE, RPFEERSELY a7 o7V AL, e, HEREE 7], ¢$m%é
Wiz, 7oA U EMBISOBLE TR ZIT> T\ 5,
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2-2. SRR

AR - SR IS X 0 DD R 2 ITHEITT 203, TR ENORELLERITK L TRE R RS
B DR A MEAINCAT ) 2 & T, HBEREE LEEEICED ZLBRRVWIHIBEHLTWD, £o, i
JAIE IR AR D X O ICBURDS R ATREZ BRI DWW TUE, TS 2 E TOMRLAZ IR EIRZ B8 Lo 4
HEFMT 22 M TEDS, FRFIBETTIL, ZHETHLERFCENGTHMIE LT, SREZaigs Lz
WA OREEMEZ T L, M CEBIMR 2R A L TE 2,

ZIE T OERFACHIRRGZ AR AR OFE A BIOFM O 72 012 Fh L - RS R 2 Mz, &6
WZEEMIZEHE L7202, SRR CTH 5,

FACRBEHE Tl R I ZE RSP ED 2 @ LB T A FTERT_RELINTNS 625D
FR (KA 7S, PRSI L, REFEAS BRI, 2HAT VU RO, B - F
R OMAKIE T, 2227V — hOMEKT) ICEREZOMOKRELEREMZ . HRFEHLFEGIKT
TORMBEME TN A ZERT D2 DICHERREORYMEZFTMLT, I DT, ZNLORFEHLFELE
PN FE R TR - WAL 2 A A 2 S U = 3k 2 AT L 72,

FHALRDLEHN TiZ. BWR T Z AV E TR & 3l L T e 240 AT & U A B0 i 14 FE )4
FOHRVET RIS ME I L 5 IEBVE B FREIZ OV THEHMIZEEE L T\ 5,

B REANE, 2011 4E 3 A OB G K EE B O BEZ T 77 FTHDH I EnD, EBRE
B2 GhE CHEMEL TRV, 2o OBLIRIFHIFE R Z B E 2 T WL D0 0B MREEK 2 L7z,

2-3. RFERICEAT 548

FACIRGLEEAR CTHI L7 BMRERIL, ZRENATHRET 5 L 5. FEFRF 2 ED L LERH D, B
N A R 2 B D12 b D B ARSFEFICE T 5 T8t & L CHRE L, JR I 2 BlE [ R
THIET, BEEICERML TN Z & LD,

I.FED

B BT O T, PR & @A 7KV 1 7 VIG5 JRIFIE IR ZRO Rk RE b, B - §H2E
OMEIRIK Feay 7 V— a7 U — FOMEK TN A, BIR £ OEHTOE B3 %572 R A
HEREEN, TOMS EFSERBRELMFRCONTHLT 7 hORMERICE L CRIEE bRV %
B LTz, F72. ZHUE TROEITEM & 30 L Tz 2 40 2 7 0 L R 8 00 BN <0 I - 1 ) 28 s D N 24
FIREIZOWNT S, FFMIICFHMET A2 & THOTHEE RN 2R LT,

ZOFER, LICHERE STV D PUR 121X, BWR (ZBWT HIEY 2 RE 2T 5 2 & TREEE N n[FE
ThdHZ LafER LT,

*Nobuo Ito!

LJapan Atomic Power Company
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RFHREMEEY I

RBE_REMOHFRGEZEESE (RELEHFAI. THEFTEFER)
B GEGHBERZAICEZRLIBEXIGIZDONT
Safety Review by Regulatory Body with New Regulatory Requirements (Installation Change
Permission, Construction Plan Approval) and Evaluation on Operating Period Extension of
Tokai-11 Power Plant
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(3) Great Efforts to Pass Safety Review in Order to Comply with the New Regulatory
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[2M_PL] 11th Fellows Gathering
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[2M_PLO1] Target Establishment and Practice in Nuclear Research and
Development
*Shinzo Saito' (1. Former JAEA)
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Target Establishment and Practice in Nuclear Research and Development - A Couple of Examples
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2019 Annual Meeting

Planning Lecture | Technical division and Network | Nuclear Non-Proliferation, Safeguard, Nuclear Security Network
[2N_PL] Challenges and Proposal for Implementation of Nuclear

Safety and Security (2S) Interface
Chair:Hiroshi Miyano(Hosei Univ.)

Thu. Mar 21, 2019 1:00 PM - 2:30 PM Room N (Common Education Bildg. 2 4F No.42)
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(1) RFNFRSS T HEFBOME

(1) Overview of SS Subcommittee Meeting
AT Fnz t, 8K KFF2, |l FE2, KA FERL 2, AT BB 2 gk IEMES, piE FEAT 4, BB RS
VIRORORS:, 2R b, SHUREERLR:, 4BAVETET), SIEBUKRY:

KFEFRTIE, AARET AR R4 Safety-Security (SS)HETE DY 27-29 4R 12 1) HIHENHE &
LG, PN EELEX2 T 4 DA B —T =2 A AMELED O O E i LRI OV Tik R 5.

WEE —FROFIKO—21%, BIIZ X D H— OB R T b 2 & S 23 S TUREOXFR %
BELTWRWNWI ERFTOBRAE LR ERRITHA LIRS BBIEIE L ERIC O NI HEL T
WRWZ EThHoTz HRFIZEIT 5T vl & Vo TORELS, Fe—0RA AT & v 7oA N —
WL EToiTHTFEZOLOPELL TNDZ L 2EALDE, BEX =2 T 4 I2 O THIEENDIKRN,
Tipbb, TufTAFICL AW EREITANE X2 ) T ARG E2EEL, R IRZEICEb 5 FRN
T RN EREF L CEBLERD L.

FHRERDIRTF T T 2 N T, REED L~ UZ)E U TR R I S 4L 5. B EET 2% O %

BOOEDIE, Tr ) X NBREEZTZEOREMKEDS DI DU EWEIT R 25 S & FEhid 5 6
HERHDHZETHD. 20D, FHEOBKEX 2V T 11X, BEBVHH#EOS LV OREMNKICKL, X
2 U T 4 =RE (Bod#E OUCERES) (N - a0 - k) & BCRIRI Q5P ICBI9 2 Y T2 1 A5,
HeE=tXa T 4 (BEMKREHBLD L LB, BEMNKEWEFET D720 ORI LEEE D TS % TH),
X2 T 4 =2EE (FHSNZRRD TS DX 2 U T ¢ 2L, *MFETE~OHFR) Lo lzistt
X a7 4 O TORBT REIEFROFFMRG, I X OMHFRHOMMA, 5, O FRTHEEEN L
BCThDH. . E, TOLORRNTIE, et Xa )T o P BROBY - R CIEET 5700, ek
BtXxa2T7 4D Z =T (FV— (JHF) Lar 7V 7 (HHK) 2BELRTNERD
T bh, HrxOFNEEHERTE 2700 OIRERIIM D, Fio, BWVOERELE 700 15 25 R
D, IR EOFEMZ, REVFEDRLRD LA VEICERNCAIN L T RERH 5. S HITIEEN 5 Of
HENFHNCHT DL EREZIRET D ENTENE, BREBEF2VT 4D H—T = AD
FEHA~OEBRPHFTE 5.
Btxa U7 ClIERESRNPALTHLT-HOPRAD L 91T A7 2 BEHEIERVFMT 25 2 13T
XV Lo T, B EXx2 ) 7 o0 F VA EERML, BRIITIHERE Y I 2L — a3 o7
HZETHFHRELRDOTDHENI T T —FRPUETHL. KRB EGAOEEX=2 T O F Y
FEBEHT DI, HEROT L —Y—0F%x OREN P TIT )R —L T LA 77— A (RPG) B
KOWEEE NG THDLEEZBND.

*Kazuyuki Demachi?, Mitsutoshi Suzuki?, Takashi Takata?, Yohiski Kimura?, Yo Nakamura?, Masaaki Suzuki®, Yoshiyuki
Narumiya? and Hiroshi Miyano®

The University of Tokyo, 2Japan Atomic Energy Agency, 3Tokyo University of Science, “Kansai Electric Power Company, *Hosei
University
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2) EEMZEFLY T4 YRV

(2) Qualitative evaluation for nuclear security risk

R !
YR RS
1. Wya

TN E ORI BN, B 722 E 2% O 7 1 X IR I 2D 2 |5 I B R S 5 ke AL ft 5% 703 7t
mE, JKLE@M&@J&Z%&T%FE?M;’& BB EX 2 ) T A REHPLEL 25 TBY, TR
KR 2 B TINBRER LB LB DR OREHIEEEZH L CORTW 5,

KETIE, LR RF/NUFOREMR TR, VYANN—tX 2 )T 4 FEOHRERBICK LT, i
FHFEHTCKT DHETM Y X7 & (EROREAGERHHERR OEFEMEIZ IS < O TIEZR <. AR O
BEXPITALEE LT, “elttXa VT 0207228 Ak 227 & LTHE X 5 5L (STAMP)1)
DTN TRTND

ZIZTIE. 2S BREALS kwr% LTHKT, R IREHICHTHIRY =V all L deda )T
4 VA7 OFEMIRFHZIT > 7o O THET 5,

2. GEMERY Y A7 G
(1) VA7 DEKX

PRE =V 2DV 277l E LT, KET 1980 ERICIRESNEZU T ORLE WS, [2]
nit VUL | OERSEE

Je il i ni: SFOA T TEOTAY M
R = T P p 77I CEEICEDYT A
- Y Uk Focy,, Femy,s ) ITUT DK BEDANRY SRR
i=1 j=1m=l k=1 PDCCM TWEXT « RIMEIC K DS DIERIER
g C WEORE |

INEY, BRE =V 2 VRV HARRS T D EI1T1E, L FOZENME LD,
a. YARZ—V AR ORI 1; »/N)
b. #F i ITELHVFTIVA(F—T vy ) BOKHR 0; »/1N)
c. VFUA jSETIZOAXUNEOHEM (n; >K)
d. vHUA jITBIAARUD k RIS ORI @ -/
e. fAEXIS(Damage Control) & OME5E i /ME(Consequence Mitigation)lZ LA ERRE (e 7=
V) DA (PDlemPCMij_ -K)

(2) FHmFIE

OxAFv71

o« HEBIEEOPWR D8 L —4 L A N—TFIZEH,

« PRATEZOLNDADOEEFR —7 2 A0 ETIFT ZAEH,
ORxATF v 72

e PRADEKNFREZYRF—T2DRKFRE L THERNT D EE,

o WERKIEFFETFE (VAD) ZHNWTHY—7 Y by M ERE,

OAF 73

o kFRIckoTHLNTE—Fy by hESZBL LT, VT U FOKREL
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e RN EANKT IV RY =T 20TV A DERE,
ORT v 74
o TEMENIY A7 FHANFERE (EEME, REnME, BEPE, BRERME, TR, EREEE) OFE &L O E,

(3) RHAMRR

“run | wun | e | wen | s | mws | w |

T s LEURAL NSMCES Mol ASumfttE BRSSO
b prraieesi s - BT EmL\Te

i T n Gjic Pocj,, R

Yihe—Ta

SFUA =b

SEITEC LS K1) %(0.1) (05 05 05
ABFR-+HTAOR S09)
VIRIE (f=1) 0.1x 0.1 x 05 = 0.005 05 x 0.5 =025 00011
SAEBERTE -+ NED
EmEC L EAE e $h(05) (05 $(05) =(09) 05
ﬁ?f_”;?mm 0.5x%05%05=0.125 09X 0.5 =045 0.0281
25t &(0.9) &09) &09 MO &09)
G=3) i 09%09%09=0729 0.1% 0.9 =009 00066
FEEr0 1H(E &=(0.9) &(0.9) (09 OA) &(0.9)
= (0.01) 0.9 % 0.9 x 0.9 = 0.729 0.1x 0.9 =0.09 00007

3. UARZFEioBIET H D

o REFFEBITICED VAT AR O AN e i FEIEA = X LD 1k

o HOHE PRI X T 7 & A ATRE 2212 AR IS ORI

o BB D KEBIRER A 2T A I HREE R L T AR TR & . B K W BRI 72 B R L
o KREHHHREHHICEDL Z L E2BIIET 2 AL EEOEE

o WIEREETRICRT DS AT Aol

o WERREEAT AR D AXERR I D Maga O U

o ZhRMIRBEE RIS O F B Ol

o BIRARBE RO IMED FE Ol

BE R

[1] Nancy G. Leveson, “Engineering a Safer World”, MIT Press Open Access, 2012.

[2] D. Ericson and B. Varnado, “Nuclear Power Plant Design Concepts for Sabotage Protection”, NUREG/CR-1345,
SANDB80-0477, 1981.

*Mitsutoshi Suzukit

LJapan Atomic Energy Agency
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(3) B&tEFxa) T4 LRENE

(3) Defence in Depth and Nuclear Security
T FE!
Ui T HAE

1. [FC®HIZ

REDEDOHE ST, TR T 2EENOANETLE2HNE LT, HL2HEEZ L 720 D0 D
Be (PiEL~1) #HELT, 2 LV OBEICRBLIESRO LNV TH#T 2 WEoThHD | R
T HEREHFRIZT DO DOIEFIHEN R ETH D, T TORTFHLELE, TANLBREZE 0
R ETEICER T DM OAEREENO#ET L2 8) BEPY BERoTnd, o T, Etxa
UT 2 \ZBT HEE#ED BRE, TAEBREEL, B MRS 2 1 BT A SRR T 2 5+ 3G
WX DO RE BN O#T L L] L5,

ARTIE, X2 T ICBTLRENHEDOK L-VICET L8ELATT O LIS, R hLZe bkt
Fa2UT4 (29) L LT, BRICEX 2V T A FERDPRELEBOA U Z—T = ATHATLELE LT
776
2. BEXaTAICBITERBHEOELRIL
REPGETIE, "B LT 2HELOERELER LCT O#E LV ERT L, BEx=a T 1IlB 5%
SLUERITIVNT LHRFAWLEICBIT 52FS (RICHAERENL L LTND) &b LI LEh# L~ (2
ZTlE IAEA OEER#E L~V Bkt b3 25) LR EEFRLRV, —RICEE#EOBESRTIX, e
DBk (prevention) & OFEF (mitigation) 23t > MI72> TH LV EHKRT D, £ 2 TRAEDHIE
OBIRT, FHEEME CORRE - B2 RO L~V L LIS 2 ) T 4 ICBT A RE#E L~ La, K1
DY EF LI,

L~ LRJL2 LARIL3 L~JL4
ETED HEARRLE BEIRRALE EEM

(2REERLES)
¢Jex /
%

LAILE
DBT | BDBT g il

=
B1#eXa)T(Ic8+2EBHEOS LAL
2-1. LRV 1: FHEORR - 51
VUL LI E AT A 2 2 O b OO RKBIETH 1) | FREFINBEIC L 2 ERM. ENGT 2175
DERLTETH Y . FEAWBEI S LTIE, RE, RSB R OBELIRNET bh b, BICkE
BN P BT 5 & 72 D5HE . REFTEHIN ~DIBARRIRS L 72 D1, L~UL 1 3 &
7B, RBLAULL TIIEEE i< BN, EROZEREE (ER%) omONKEE 25,

*Takashi Takata!
LJapan Atomic Energy Agency

2019 FRKREFNER —-2N_PLO3-



2N_PLO3
019FFDFR

2-2. b&»z-ﬁlmm

LoUL 2 ITHIT 2R ZRBADI LT, BRI EFTEHAN ~OR ARG L & 72 525 EERAIZIZAE
%t%awmkﬁﬁm@&ﬂwi%ainéo%m%ﬁm®ﬁﬂwtﬁi Loy 1 EEERICERN, EHEE
17 BB O W I3 BT v | BN ~OR AR ILIE, KRR ORRHCEH TOXIS & 72 5,

2-2. u&»z-EAME

LoUL 2 ITHIT 2R ZRBADI LT, BRI ETEMAN~OR ARG & 72 525 EERAIZIZAE
%E%awﬂkﬁﬁ“@&lﬁi%aiﬂé JARIEA~DRARIETIX, L-ULb 1 EERRICERN, EE
M7 BB DO W I RN TH D | BHINA~OR ARG LI, Fask M OECIEH TR & 72 5,

2-3. LRJL 3 BIRRGLE
Loyl 3 T, BHIRRARICE T 2 (RAD) PEMEITHOIETH S, PiEBET RN ER I
g R NERIRDFRICHET D720, LUl 3 BT X = U T 1 (Security) & i+ /1224
(wmw&@4y&—7:4x(uT\$4V&—7:4ztﬁé)ﬁ§E&ﬁé WHEREEAT 2 15 1k D%}
W&Lf s, BIE, XHHUSEOLEMIETAOTRNZET Hiv, T 5 IR o 5% i 122k 2% 0 1E

CEORIEEND, B X2 T 1B HEENHE L L 3 F THRREILUER R (Design base threat,
DW?&%K%(Il%%%

2-4. LRV 4 EHGERML

LU 4 Tl IFEMETA DO FIT~ORG & L TRTIF Y AT AOBEE~DOERZ 452 &
TNz, 2 BRI ERIEIT A DB IEE1T 9, LoUL 4 DIBIIRR LRSS 4 # 2 -1k 8& (Beyond DBT,
BDBT) &72%, 2 2B EREIDNA, P AL ROBRNOMEL RDRIEEIT O MER B D, i
T HREDRBHED L~V 4 LEERICEEZ B2 2 FE~OXIETHY . [FAEO AM KRS b, L
DUBEL WO, B EBETASKGE T 2R L H 0 . SN x = U T o ds &R RN &
FHIEEE L2 b DL LT E R bR N2 ETHD,

HEIA~DOR L Z 5 BAEA TR T ILREME L OHBEANSL VT, ANLFELTH DI DRENE

WL > T EMEIT AN BT HHEENDH D ZEICHETAIVNERD D,

2-5. LRV S wEE (BFSE)

BtXx a7 1080 2BEH#EORME BT, TN EBREEZ BN BRORERZENO#ET 52 &)
ThHY ., R I12e L AR RAER 2B L~ v 3ok (8558 &725, L-uL 5 2B\ L, i+
K& OBENE, EFRAOEREENEERER LD, EELRAT, BEX=2 U7 0 Tid, ZOEBTYH
I EMWBEIT AP L TCOARWEALBEShD ZETh 5,

3. REHELARILESSSAVEA—TIA(R

JR A 22 A I BRI T A ORI LV Z ORISR HEAET D, > TSSA v F—7 oA AFEITEE
X2 U7 4 DEBH#E L~V 4 TERELRDLD, WHMEITHICED TRBMEORAERE (LU 2 B2
IZER) 72 NSRS (LrL 4 REBE SN DB 1B W ThA v F =T = A ABMELEZ D,
X 2 ([CIRB L~V MBI D SS A v H—T oA A E LD TRT,

SSA 3 —T7x—A1

LAJL3 L~L4
HEtEMGILE  REERERL
(2REIEBAIES)
> S 2SS LR —
X JT—2R2

i (o T3

DBT | BDBT

=S

HM2#%tEXa) T4 DREHELAILESAF—T4RX
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31LSSAVvA—Tx(4R1

SSAUH—Tx2A AL TIE, X2 T IO RAFICETAER A, BE, BEINHREA
XE%E) 2 Z2MNARETH, M3 ICEEXa YV T 4 ICBT 5 eV 4+ 7e—F v — k& SSA
=T x4 X1 DERETRT,

SSAUF—TxA A1 T, BAFICETER B, BEH, BEShLRAXKESE) 26 &1,
HENORFILE, NEEEEOIZDDWREBERIEEITO L & bIT, BX 2 U T ¢TI EBEET A ~0
HPULENTON D, ZO%HE, BEWEILOHM Z5ERTT O O (BAZOH, ME %2 b & I2%s
BICHIBTATEED 2 D WX =2 U T IO Fr CIE IR &2 i3 2 O ?) . BRIt B ~oxhic %z &
ITLONE, BEMEEX2 )T A ICEBRSNIHENEERORMMA (o ko) LfEiiErEoB
AL TR L 70D, 72 B 31T T K912, PiEMEEE~ORHULE IR LI 5E . R EROBE
JEBLE L~ L T IERAR IR AR OV AT AP S LA ATREMER H D Z L ICHEERLETH D,

ARG LEREL
(#FeFa ) ToREBIHEL~ILIRG) SSA VA —TF T4 A1
(Security = Safety)

D BABOIESR (RE. WiEH. BARE)
ROGERETA

(=50 -BrfH - B 3E - X4 %)

No
| | | |
B EEA~D ENEE~0D REEE~D AMIZHd S
ERIETA EWIETA TEHIETA BEWIEITA
(TAFAZRBIHE (TAFAFBIHE (IAEAZE[EIRE (TAEAZEFERA G
L~L14as) L L2948 ) L~JL3HEY) L4148
| | | |
SSA v A—T A A2
ity =
L/"{)b‘l’\-ﬁﬁ 4l - =
ICEET HFHESR

B3SSAE2—Tz/4R1

3-2.8S A VB —T AL R2

Wi ER TR B~ O RPULE IR L 72 BTN D DRSS A v H—T 2 A A2 ThHhD (K4), 22T
X, BX 2 U T A M DIFEBEENE (BERRRERE, A7 & #ERRE) 2L22BET 5, &7
2MTIELNTERNS T T PREZTRIL, R HZR b0 27 28R T 5L L HIT, 5%OR
2 EEEE 2O, VAT AOKEA MW (BERE) 5L LbICENLDOEREEX 2 U T 1Al
BET D, BEX a2 V7 4 MITEONZERE D LIS BROMPULEZRE L, [TEIT 5, ELZ2NEA
RFIC I ERR S N8R, AT AOBEIBCHBRMOKE, Thb bR aniEEh#EL L 4, HELHE
R DFEREADXISLEZAT Do ZAD—EHOITAIL, M4 I1R-T X0 T EBRIERER IR 5 £ Thtlt
b,

SSA U H—TxA A2 THROLEELRLIDIL, X2 VT o0 HRE S LI2T7 T MRIETHIRC
BREOY A7 2, o (Xl LTV A7EEL) L, foiiz) A7 ERZIEH L TEERE
%179 (Risk informed decision making, RIDM) Z & CT& %, RIDM ZZWHRMNAT 5 72 D1iE, WA 72 il
WLEFISE) %2175 & & bIZ, BRERIZBWTHLEBINZR Y 27 FHMA R Y — VBB N E R E B 2
bDd,
3-3.SSA4 VB —DJxALR3

SSA v H—T7xA A3 TIL, KSITRT LI ITHATEWE N BN HICEY 5 2R TEZETESX
2 VT 4 ZHERT 202 D o o #RicE GURBIOTRI SN HITI< &) 222 bIT D
VEN DD, —RIZRF DLW TITREEE (5B, IAEA 2R T DR8N # L ~L 5) ITE DK
DLUZBWTY, AERICFELT AR 2 EiH CHEOERZ BV LD 2B R BN TR bhb, EF =
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2019FFDEFER

T AN OWT SRS, MR E THIGEAT O BEDNH D02 L DR ZFEHDT O 7 2 AR OBEEE L
Fa U7 0 LG (PEBERBONEOILROARENS) 250, BB % & 0 - BT A

O7v bw =L &R EO M LB LR D,

BRARMG 1 SR RL

(FEHF ) TRERELALIMNG)
SSA A —2T 4 R2
(Security = Safety)

EHETA

i
({39—71—x§§r:1,<1¢m¢
[0 - B RE - 5 ) No

y’ D WERR, BF. HE
HESNIEEO) I=BST BiHH A
1R - S EN -

SSA v A—T A R2 SSA A —
(Safety = Security) 2o A3

@ 75 MIREED ALRE~DOMEHR Bt T EERE

@ fm/@ 22 * (XY 2 E MRS LALS~BIT

BEELTLEE. No . ey
AMDFHI-ET 5 | (ROUEBIETA~N) ROBEHIFT A
fEeREH

TARDINE

FhitEEA~D ENEE~D
BERIETA BERIETA
(IAEAFRELE (IACAZREAE
L)L 138 ) LA JL24E )

FEEEAD AMIZ® Y 3
HEIETA EWIETA
(IACARIBIHE (IAEAFREIHE
L~ JL34aH) L JLAtE 2

SSA vA—T 4 R2
(Security = Safety)
@ HERR. BT, WEICEHT HEHREAE

M4SSA4A28—Tx(4RX2

B ERTA I & BR

WiREhi-EEBO
# 18 - R

v

A ERIBA~DHETR
(ST =k—ss-7

No
(RO BMEIETA~)

SSA A —T T4 A3
(Safety = Security)
DHE B, LEBEETH

BtXaUTFERE
L L5~FE1T

) H4hoMoMIcTIO—Fv— EiRE

K5S448 —Tx(4RX3

4FE LD

AT, X2 T 2B 23EH#EOE L~ VICHET IREEIT O LIk,

L EFRDPRBELTEBEDO2S A 2 —T 24 AT DHELEToT-, BeXx=V T 40 EIRFILEEIT, FRIC
A AT AN FET S NTIRETIIBELRBZRAH Y, L EWEREFhZeEon Loz, miEo

AI 2= —varrREOLEEBIT,

BEXH

[1]1 BAKF /%4, AESI-SC-TRO05(ANX):2013.
[21 B AR 7174, AESI-SC-TR005:2012.

[3] 1AEA, INSAGI10, ISBN 92-0-103295-1, 1996.

2019 FHARFHFR
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(4254 3 —7 A A LI

(4) 2S interface desktop exercise
AT Fniz b, 8Kk EFH? mH FE2 ORR AL PR BG2 8K IEME S, BOE FEAT 4, EHER ORES
VIRORORS:, 2R b, SHUREERLR:, 4BAVETET), SIEBUKRY:

Bl (Table Top Exercise: TTX) , SINENEBRCH R ZENTZ L7, R E &b
m#&%&%&%m%@%-ﬁﬁbfﬁﬁﬂﬁ& ‘IND. 4 m.ﬁ%éht%ﬁf@ﬁm%mb&m%
BRI 2 Z & T, Hlx EBERT DWERNEE AL A=V L, BRI 3RO R B E & %
ST EMFREERDONFETHD.

WIBRIBGE S AT KW E TS 572D TTX TiE, R IIMisk OREFOBGH#E AT ATk Do o
WA Ialb—bhL, VAT LAOERAERICHI-D Tk NEIE) xtic) OVERE - FRhIEZ R EHICEE
Mg 2] ZENERMEZRD. TTX TR - B ESEITAE ORI/ ES EZ B O T ik OV g % 8T
D EMTEDLRETTIERL, MROZRIEFOREBIFHINE S EZ O TREICY AT LAMREZFHET 5
ZINTE 5.

WLEBEE OR b EER BRE, &H, =T, BEE, BETAICL s TERNBA LI L X oxnET

ZFE O R ARTEE & 5 W@%ﬁ_owf B R DBINE OB EHN 52 L Th b, T a B
HZ00E, EEITAZEE LLEEEICB T XIS SEDITESLObD LD,

ek, RT 77 FOREMYEFE LY )T HSEF Lo T, fIE MERARK & THE
BREF] LWV o ToMEE EOEWD L3 e WAL « BB TOIL TN W) FHfilh & o7z, 4F,
T TEET AN EHE VAT AL, BREMEF LX) T o MYF LR, KIS 5 K 9 ICEkE
T5HZ LT, MENHER S L CHGROFRBEICE Y M A, BB - RI ik - SR Ol c B 5 A
Btxa T N EOEDOXRE#ERT DI ENTE, WHEOHREHAH « HEg iz e+
HZEICEHBRTE D M 5.

‘ BTLLRAGRERFERRY 5T DEEMEEL ‘

HRBEELNR RS D2BHNHE
(i REIFH
> TRIZH8382-D-1(1-D-3) & % - -
> TPHOEAL—EBAEE -:?:ff:—:—..’/  osRO—SRANBELNE, EIL—V—
> REBEEEOHBNDHE - - ELTHYSHRROELE BT

- BEUERERIC. oA RARTBERE
Ty = - SLbA—SHAIEE

J s
Ay ®EIL—v— AABEIL—v—
> BER2-E~ND - > [ADTHE -3
P 7 ?,'t,z\,ﬂ:',,,t,! ,,,,, J—HE S ’E ,,,,, Z, ,Dl,(,f‘#,, . J L
{ FERBEMEOREER.] |
2?@;5‘“’@‘” ToEAL—EBATRIZ [ | -
BoLADU PP OB | | L —
» OERENS 3 -

» BRI D WEGERT @ > BUERENERGENROES ! tFalFIL—v—

> RIS MOMEIR2E - RERREORHTAORNRE | - = FOYRFIL—r—
> FOYRRD2-DATIEBMOS | avrO—S#A

AR B S BEROTH - BIL—Y—hEOFMANEREL, STORREDIE

BT a = - EETSUMRETARM HEEEORRIIERE
125—7:42

+ BTL—V—QOPCIZ, FL—F—LLTHYEHHEEEEE
B 1 HLEEE T L —v— & 2%k (R B 2: AL LE 7 L— Y — O RIGEY — v (R)

REGRE LR, FUERER | - HIEAE O (R TET) | - BTSN

*Kazuyuki Demachi®, Mitsutoshi Suzuki?, Takashi Takata?, Yohiski Kimura?, Yo Nakamura?, Masaaki Suzuki®, Yoshiyuki
Narumiya* and Hiroshi Miyano®
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Plan of A-FNS

(1) A-FNS HTEZ&0OME

(1) Outline of the A-FNS Project
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(2) A-FNSEREBRED 2 —ILDOEHHE

(2) Overview of A-FNS test modules
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*Satoshi Sato?, Saerom Kwon?, Masayuki Ohta!, Makoto Nakamura®, ChangHo Park?, Kentaro Ochiai' and Atsushi Kasugai!
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(3) BREFHRBEARIZETHHEDT
(3) Positioning in the research and development of nuclear fusion reactors
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2010s 2020s

18 19 20 21 22 23 24 25 26 27 28 29-30 31 32 33 34 35 --

2030s ~

Decision Points

Technical Base Chart
DEMO Reactor Design

D-Li neutron source (A-FNS)

D-Li neutron source (IFMIF)

Research Plan
RAFM fabrication technology
Structural design criteria
Materials/technical specification
Materials standardization
Fission reactor irradiation
D-Li neutron irradiation
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€ Second Check and Review Decision of Transition Decision of
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Engineering Design

1
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Extended irradiation
for He effect validation

Dose of Initial DEMO
operation
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(4) HRFMRASEMDEE
(4) Request from the field of application

* M
VL E B
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E—LEBRA ORI E LT, IERAICEFF SR <l Tures,

National Cancer Center
(Solid Li target)

T T DR N 2 RAEUNEEER % O D B T
TRASHEF A H TR S iz, AARIZEBW T, J-PARC H1
PEFIRA T E 2%, PHTFRIF ORI/ b MR
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?
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X 1
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T

S bl
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IO, =T — (b 21T 21X, PP A A —D
THhEEBRECEMTEDEEZLND, o, AFHETR, &
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“Yoshiaki Kiyanagi !
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(Thu. Mar 21, 2019 1:00 PM - 2:30 PM Room O)

[20_PLO5] Discussion
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BT 2RO ETEREIOESE D D55, DTRISTRET 514 MeVHMF(CX T BIFEE - RSO REHISED
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SN SNTHD. KREET2OBOREEKCHT ZERNESEIN TV, EECRETZIHNET

(F. ERAE OHEL, PHARCSET3CEEBEEIN5, TyvyayTld,. BEBOSKGORAOERE

CEEEL LEC. FBEERDSOME - PR FOREEROER E ZNICEIL 2RO = — 2R

FEICHTBIEEZRX T A-FNSEHEDIRIKEFFRICTH L CTERBETT D,
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Planning Lecture | Technical division and Network | Division of Nuclear Fuel Cycle and Environment
[3B_PL] Introduction of performance code of technical criteria for
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BEERBEMBEEDERRELEZAZEDTA
Introduction of performance code of technical criteria for waste form and acceptance criteria

(1) BRADEMBEEDERBAEILIZDONT

(1) Performance-based requirements of radioactive waste form for disposal
*BARE, b osE ® 1350, K E
J - 2B

1. &I
JF I Z B 213 2016 4F 1 H I IAEA (2 K DG BLHIFEAME ¥ — A (Integrated Regulatory Review Service:
IRRS) #%F @, RV —ERZBWTH LR i EHO—2IZ, BEFAROBIHI L EO MR E (L)
FFohTnD @, JR BT CIE, BRI B ST LS TIEY S - W O 5 —FEBEE )
ROFIICEAT LB (LUF THEHRA L vvo,) 8 8 SRICHIE ST i MEBESEY & O Hl oD FL e
(LLF THEfRHE) L9 ,) OSIEICHT Rat 217> T b,
2. REGROEiTELE
BATOHMEAETIE, BRI 2 B H AT 2 FELROER LT 2 FiEIC W TR+ Ol E ES
WEDDZ LIZR->TEBY, TOHFIEDL, BB E S OF " FEEEm I BT 2 HiE % (268 2 Birro i
HEEDLER (LIF [ER] E09,) FAFICEDLNTWD, ZOHERTIE, REHKETHD IS %75
M LR OB ER LM B A BE ST 0, Frl, (HERBUEICR > T b, 4%, R IFERTLNY
KRB % DFE IEHEE DS D, T D OB IS EIZ X o TRAT 2 B EFEREY 2 5 4 5 - o O F ¥
WEERT D Z LN TRIND, BEIIROBATEEDHARBUE 2 M LIERERE(L T 22 L1k - T, KV E
7R BEFEAR A AR X OB AU B OTR S FTRE & 72 V), MIVEZRBEILE DR O —B) L 72 5 Z L IR S 5,
Table 1 [Z BEFEAAR DO EMTELTENBUE ST 2 SR MIRIEE 8 555 1 TR OV 2 THOBUTHUE & dIER OB
TR,

Table 1 FEEMIHNG 8 -5 1 HK U 2 HOBUTHIE & i ER DO ©

BT SUER
1 1 HEEWGEITOSE - - - BEER
vy ML EITISGE - - -« BEERAE U= 7 ) — NEBETEY vy MLGEAITIGE - - - BEEEXIEa 7 U — NEBEFEYD
ML FRGEATHIGE - - - a7 ) — NEFEEY LU TFRGEATO GG - - - BEEAEUE 27 U — NERE
F
2 BEIERITLR D AT oo AL 2 BEIEMRITLR D AT oo AEuE
— AR FEDE R T OBRSIEEROED 5 HEIC I VRS —  EEEEY A AR E A SUTERY T B Z L
IR LOEERET % 2 &
T TGRSR LR RN RERE A X 2Nk T RS ISR L R KRR A X Dk
= REOHSEWERER, BEORMBEERED 1 055D = REOHSEWERER, HEORMEERED 1 045D
12BN & 12BNz &

W BEEEOEEEEERIBENOHIMEEE N & WU BEIEROMEAAM: K OISO SR #7758
TNOHLIMBEEEZERN &
T HEEALY 21T 9 A o T, BEIEE O OB
YO L SRERE N B2 b D T E RV K ) BEEE (R
DIKFOIEZ P T HEOEBENHE L LN TNDHZ &
HERINTZHEICBWTRIT2BZENOH DM EICHZ D
WELHTHZ &
t BEINDIEREINOLEFLEGAICENTS, Ut
WENESDIRH TR/ N L2 &
I\ TREEE B F AR R ORA TE D L REEEE O

I OHBENEEAICBVW TR ABENO L AWEICHLZS
MEEETLHZ L

NOFLWEBHENR WD &

t HHMEE EETIERL ORATE D L) RS AR

DR £TE DO L HNTNS = b
U ERICED D HODIFEA, 7] I GE &% ICFEH Lk e
45z &
3 U U — NEBEFEMITLR D HAN Lo LT 3 3T U — NEBEFEMITLR D HEAN Lo FLHE
E2WEE _FOREEMERT 2130, ROKZIHET D EEY AIYEEE — 4, U RO FH/)\ 5 EEERICHE, £0I1En, §F
— BREOWEEE LN & TGRS IR Lk 2 H T 2 L

— RETEDEORIESHELONTND I L,
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3. MSHEEEMDZANDESLE

TSR D AL D HEAE (Waste Acceptance Criteria: WAC) 1%, EEREHEIZBWTEOEENRRI
TR @, FEHNETITHBRFEEDA O OMBRIERICZ AT R FEEY O FUEL WAC IZEDHDH Z LR
—RAITH D O, TREIZENTSH, %%fﬁﬁ'ﬁ(“m&)%)&f/ﬁ%ﬁ%@ ERUEL LT2e, BERHAR DR ZSOME
BB EDHRRZED DB DL LT WAC Z3EAT 5 Z &2 ML T 5, Fig.1 ICBEEMMEZICE T 2 H]
Hl A ¥ — LDOWIELEZRT,

708, FRNZITERMBEEOMBEITHN/R I TNV, MR EER P FEIEERRACETULM B O BREY
IRALER A B O T2 RFBIKIZ DWW T, H b OB IZZ T AN DAL BEIEEAROMERE L THE L T2 &l
LS aiclE, WACIZEW TRMBUSZSIHT 22 L 281105 6D Tidev,

BEFEMHEBIC BT % HERR PRLBUE
TIPS mE S 51 50 6 55 2 1) R TIPS RHIESS 51 40 18)

!

PREHE
(BRI 20 &)
\/
TN PEBEEEY) D 5% A oD FEYE

(SFEHRIE 20 528 1 HEE 18 D 2 &)
(B2 B E DA HaAe)

TRV BE FE S5 O b o> S v BEFEYTERR B Gl <
(FEHAE 8 %) (EEHRE 75)

v

e R K BRI 5 A
V/
WRAED AT
CHEIA 9 )

Fig.1 BEHEMMEZRICET 2HHIAF — 20 ER (2530 3 ITER - B1F)

4. £&H
AFE CTIXREIR O AN L MEDOMERER Eb DB 2 7 & S EREIEY 0% Aﬂ@%ﬁ( AC) DALESTTIZH
WTHBAN LTz, HRERFEEFICB VL, W oFsLEE 2, B S OREEYIERIRICZ A THE/R BEHEA

DHFEETED = L0 BRI WAC ORENHHEIND,

B 3w

(1) International Atomic Energy Agency: Integrated Regulatory Review Service (IRRS) Mission to Japan, IAEA-NS-IRRS-2016,
Tokyo, Japan, 10-22 January 2016

(2) FFARET: HARBEHEY—E 2 (IRRS) 2BV TH ST o T2~ DORISIC OV T, Rk 27 % 60 [0
R ZE RS, Bk 2-1, A28 423 H 16 H

(3) R IHRMT: PEREEAL Y SR B M EEHELS O R EIZ DV T — 5 _FEBEIEY LR (4R 2 FEFF Al BER RIS 05 1
ROFHE & OB RLAMOIN —, AL 30 FFEH 22 M7 HfIZE RS, B3, ‘Fi304:8 H 1 H

(4) International Atomic Energy Agency: Disposal of Radioactive Waste, Specific Safety Requirements Part 5, IAEA Safety Standards
Series No. SSR-5, 2011

(5) Sustainable network for Independent Technical Expertise of Radioactive Waste Disposal — Interactions and Implementation
(SITEX-1I): Developing a joint review framework Developing a common understanding on the interpretation and implementation
of safety requirements, Deliverable n® D2.1, Ref.Ares(2018)2678142-24/05/2018, 2018

*Hiroomi Aoki, Ryo Inoue, Haruhi Hata and Satoru Kawasaki

Secretariat of Nuclear Regulation Authority, Japan
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BREARDHRERTEILEZAZREDEA
Introduction of performance code of technical criteria for waste form and acceptance criteria
(2) BREARZARELE~OIRYHEH
(2) Development of waste acceptance criteria for near surface disposal project by JAEA.
fRE OAFNY, KOSy HE O WERL MBS MK YOF miG!
LA AT R B S B

1. [FLCHIZ

JAEA (3, A, PHGERMR . 0 TRiER . BEREH R R . S ME AL R bR . O
PRIEAENRR . JHBE SN O R AT DIR L~V EHEREREY (LLT. TR v D) xR e L
oM EEO R L LT, MR ~OBEEAROZ AFEHEORE LMD TN D, R TIL, BIfEE TORE
FERZ AFERE~OTY MARB 2 HRET D,

2H%mﬂ%§¥%oﬁiﬁwmxgﬁﬁi~tﬁr DF i3
JAEA TlX, FEERDOZ AILUES R A AR BT D NCHIG AT E A O BREESR TR & RAFE T MERR
B EHT DWW T EARIITHRF DN ED b 532 AL | HER R 2 5 E T 5 S G T [E A O BRI SR ITK
1795 1o BRI 22 BHEME 2SR E L 72 W2 AEHEIC KA L CREt 2D T D, i, AL Ik,
MHEER AN H D, BE L, ARSI O IR CREFROBEME 2187 S MEOEHES N H
%,

T2 TR, MR SR EY ORI D O b, EIT b L FHEREMRR O FHR R VISV TREL

o MR, R L 0> 5 v e OVBEFEAR N D 22U B9~ 5 5 AJETE
OFFENANT T2 A ZTIT 5, 72k, RIEEOKRGHL, x5
BEFHORNYZ ED D, AE, 227 U— b, HEEROTEE A, FE
WOE A MNE(LEE RS L LT 5D,

2-1. TBREECBETHELEBFELIMET)
WFFEhast SE B D N L v F IR T, 200 U7 K7 AF OBEFEMR
EHEE X 4 BEA L U B T AR X 2.5m FREHE T3 2 Mgt & i
HTWD, ZOWE, BLEOLIEIC L > THERBERZIZFEIANEET
% & BERARNE O BAHEWE SR Lo WIREBIC 2 2 L L b, B
TOZEEOBEND HEE) TR, LA > T, HERBEEYIC
MERER A O R EL R ET DML B D,
BEFEAR & LI HRER U 72350 2 Bt U 7o Mt aR fof B AR (Y D 24T -

. JIS HRICED B 185 MR O EA TG L, ARgcr, M1 Py TR ORI il L7
RS AENIZZEE L. &R, BILRSOWNEDIC & 5 I EIE s U Mif e R DAL

W L7z, MBROMR, & FBEO NI AERZIT 2 LET R T AEOMHEERAE X Y 5080 2 & 2GR
Lico 207, JIS Bl D N7 Lifiz, BEEDZIWMNT DRHBE LTHAT D ENZARLEL T Z
EMTEDLEEZDLND,
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2-2. EEe (FREBHLL) CEATHEEFELAFET)

st S HEIEM D N L > Ty sk Cld, BEIEW) % 25 2 |2 [

ELBEEAGHERTELZLERELTND, 2O,
By MLy & 358 O FEFER O BRI AR D FEEA G LT, BT
BEFEM OME - FRRITIE Ul il ik & E L, T 2 'L 2L
DB WREIMES 2 30E U7 SRR A 1T A5 AN TR,
WAWLZRVIREEL 72D KO EAUL (K 2) TE D Z & MER LT, £
DRBAERICESN T, BEEOFHEIRLEEFIEELZ LD L
O,

IRV, FAFIEEFCHES T, FrEDSBZITV JIS BitkD K7
DARICIANT % 2 & JIS B DT A > b FTEDIRFM ., B K
KEHOTHEDREMEICE S % L ECREEZ 352 L2 A%
el UTEE LT,

2-3. BRANOZERICETIEEELHR)

WFEHig SN O b Lo F SR TIX, & ORFOESR
JB . MEMRSE Z S 200 V) KT A, AR
I L T BERER 2 HERR T D R T D, BEFER
WNIZKRE RN S HIRETHE LI-%E, B
MICIEA RO R, LESIC X o TREBFIR D HE
FFe&d, TR, BLRERT 2 HEERS
%5, OB, BERRAKEOEE Y ST WRIKE
720 | BEKEOEM A EHER AL DR AR

X 2 [EHR 1% ORI FEIEIR O W i

QERTRTEARKEALD,
RS M TRIEELTE, AAAEFVRTLY

e \ miEE;0.32m
! | } .

EEEDUERE. FOROEE A
B HESEKHERES 1S

R EEE RS- ENEZBNS, A d

|

T D7, BERAR O PNHZER I A TR 5 A7m
Ll b, MRV TH, EERONIZE “A

FiEE0.32m

BRI U7 L S ROHIAR b BET S T ST
feid. b L FAS i % B L 72 2 ot DEM '3 22l 20% 0T e OV TRUL & B AL

T 2 D TRRET L7c, £ OfER. TETF&ICH b

L FIMA~K &S T2 DI O ARE S 25 ET 5 Z L 2 48E L7z ET(X 3), BEFEROSZ AMLREL L
TOEPZERRRZ 20% L F &35 2 LICE VIR TIC K DL EVEICAR R B2 bl CE 5 2 & s LT,

2-4. CRNETOZAREREARITERYBAFELEH

MR RBEEMORN -2 505, @F, 227 U — b, MEEROFTEEE, BEiko® A > b EREE
DBEFEMRIZON T, MR FHIE S EZAEEORFIRILEZ & 0 L, RABHERES O —EOHK
WEIHE L, R 2 B ET DL AT ORERMKFT o720, ARBEE1T). ZhoDORRER1IC

FLHD,
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® 1 WHhuse S BEIEY) OB iR O 52 A FEHEDBRFHR I

FEERBRBOIARE

FREAEEER

FHEEILE BEBIEE (XY )

BRI 1 |BBR0ASTFURICERESNICJIISRE210E UL (d, JISRE211[CEDDIEXY FTHDC L
XUk RETNEREULDREEEITDIED

JISZ1600(1993),JISZ1600(1974),(1977),(2006)Hik. #8) - THdDCE

B8 NECNERENEDREEETBED

BERHRS BRULICHE > Tl FOBECEDELEERINSE R
BELD | DEDEE P e ST g P e
e BRULICHIE > TR 5 U I9E 0B B BRI NE

—thenz | USIEEERHRRURIMNZSRAORS TR CZ2—1F
EO67RE |ERBDEIICEBRNOEREN20%BMUTICFIET D E

« RBPZEIRNBES BN C &

REE=R . PRI ECOUM T ET B E

— BB 1,470kPa(15kg/cmAMETH B &
e EREHDIRAET150kN (1530 bLE
LR
mE
IS T + I 1BEE LIERAET200KPa (2ke/omALE
READ SRR RSB L COENC e
EU1ViRIE  RRADREOBENBDSNENC &
- RRADER F OB BIEREN BN E
=mieE By ML RREOEEHEESEEE. 2mSv/hEBIBNCE
SBE U oFms RRAOEASELEER. 1004Sv/hEBZENCE
R EBE S IE BEREORSIHDIES S BZNOBHINEESEEC & (THIBEE RS S
BANSIEERE AR B S CRE L RARSERE AR 2 A\ T & (B
3. 78

ZNETORFNG, MHHERATE, NEZEREICRET 2 AL M- T & 9 BERAL R ET 22 L1
WRETHD, LinL, mAMEH %f@%ﬁi#ﬂﬁ@tm HRER B ORR G SRE T H £ TR, —
AR 7R BR BTSRRI F S\ T E OB O KIS BRI FE O Sl 2 R 3B Ch D, Zh X 0. BEIER
@%W%m\ﬁ%@ﬁ%%%&Lf%ﬁ%@@@ﬁ%%&%@%@@ﬁ%\mﬁwﬁﬁ BUEIREH) % Rt
THILENTEDHEEZLND,

—J7. HROHRBEFEN O O b, BRI IEDS RN 2 BEHIK B O A v AR . BEFER DA & O
HIRR MR DR BHERE A 472 O BENDO S DMEE BT DD b 2 FEREW4R D 5% ANFEEIT S % O
MEELTWD, Z09b, BEEEOEEMAZHEL S WEOEEIZ SN TR, BIEDSE BN IR
BT DHEEIT Tl FEEEFEEY OIS R BRI R 2 EL B E 2 T, Rk 2 L3 2

BEARERo. BEIEMR D ERIT IR R O % DRk FHI RS RET 5 7 #tTdh 5,

Bt%IZ, JAEA 1, WFEHiRRSSREEY OMGR FEOFEm ER L LT, L AFEUEICET 2 it s Tz
D& & BT, BEIEMIERTIEICAR D AN 25 2 R FIBIC OV T HRGT L. S BEIEREER M FEFEAR D
TERMNTAREE R D K OICHEMML TV 2 & E2EF X T\ D,

SEEE
1) Rl fth, “BFCHts S5 FEIEy) v b Ly i s O &%, JAEA-Technology 2012-031(2012).

"Hisakazu Nakata?, Hiroya Amazawal, Sari 1zumo?, Shota Okada® and Akihiro Sakai !
LJapan Atomic Energy Agency.
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BEERBEMBEEDERRELEZAZEDTA
Introduction of performance code of technical criteria for waste form and acceptance criteria

(3) HRERELZZT-REFSE~DIRYBH

(3) Approach to the manufacturing method of waste package comply with performance
code of technical criteria
THOIEANY MERC OFEW]Z MR ARG, E#/%ﬂ
B E S, AR eiER s, CHA, YRR

1. [FC®HIZ
E%ﬁ%%Pﬂ@&ﬁ%ﬁ@ﬁ%ﬁik&&ﬁﬁ%@%%:ow(@ﬂ%&M$7HKE@%$ﬁ%ﬁ%
SNT-DARE, EFEIIMARBE & L CoFHaEORE I /iE8 4 dE S, HIE Iz REHKIC
ﬂbf\ﬁﬁé%kbfﬁﬂi@%*%%%#é%@ﬂam*@&ﬁﬂﬁﬁ@&ﬁbﬂf%fwé

A%, BEFARDO BRI ZEEDPERERUE(LITHEVY, BERARBUEITLR 5 BRI R 2 E O D8R (HEERELE)
DRWPESNDRBL el Z &b, JRFNIREH CRIESN D N7 AERROBEEREREIC T 2 5tiG
IZOW TR ZED TV D,

2. RFHRBAS SRET HBSTIEREEY

T EBESED L, R )R BT ORI O T D SRR L L R TR L~V EBESEY) ) & |
i FHFREL O FALFRIZ ORI CE 20 b O & LT D BERE L A3 @y TE LUV RS | &
WCREND, W3iZdhi> TiE, BEEMORE L~ v, Mk, B E OfEE 7 S0 U CEgic X
L. BEICERL, ZHUL L THRATEMTORAIO G & GHEIYRME - W53 TToh D,

BUE, THERE L~ L D ARV BESREY) (L2) | 2SN TV DR L~V U B S, & A 0 R0
7277Wh%%PTP?AﬁW’-méﬂAZWFﬁbﬁ%%@%$%i53*@ﬁ7ﬁﬁ®ﬁ$ﬁ%@%
K L~V EF}E“%%@ Xt F—IGEIIN TR, R ERENEEICES BN B OAR EZ=Z T, a v
7 U —hEy I &Lt"éirbfb\é

&k\ﬁ@%ﬁkwrm%vaw@mﬁm%wﬁﬁ%Jiﬁf BTN E SN TEY, 2
NHIZONWTIH 70 A— MV EDFEWIPIZa 7 ) — ey b EREL EOER %2 5% E L TRy
THZ LI Lo TLRENEMHEIRT D & DIERNRZ X TP T IBHEERICL > TURSNTWD,

3. BEAREAOEIYMAAIZDNT

R 715 %T%Wéhéh7A%%h@%%%i B MM EEHAN O RO NS TFEFEROHI
FLUE | IR MR O FHEFFAISUN O RO DN D [ NFLE ) FEFMNEMRBLRIN GRD S D TEEE
(%é*“k@%%ﬂﬁ%b)%ﬁt#%%#%éoit D BEEA~OME G MR T D720 ORA T
BEHTRTRERD D,

D, BEEROBREBIEEDOVEREREIL 23217 T, BHIEMER 7= T AN 55 O e BEEEY) O 54,
Bl ERE S 2 5, ERURRICE B R & FIE, B TEOFMAERR L) RET L. EnEh o
mgﬁ®ﬁﬁ%m¢&m%5#®Wﬁ@%m%ﬁ%\%%%kbf%mbt&m%@ﬁ%ﬂ M 72 & D4R
Wb EDT, REBMSICKBE LI EBEZTWD, o, BERERBIEOFEMICBIT 2EHE - RAEEE L&
B« A FEDOZEIZ OV T HHY T,

*Masato Tanaka®, Ryuji Umehara?, Makoto Kashiwagi® and Kimiya Ishii

The Kansai Electric Power Co. Inc., 2Japan Nuclear Safety Institute, 3JGC Corporation and *The FEPC
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BREARMEEDHREHAEILEZRAZEZDEA
Introduction of performance code of technical criteria for waste form and acceptance criteria

(4) BEFEREEFRAZORRK LFRE

(4) Introduction of situations and issues on development of waste solidification technology
RE2 KW
R0k A 7 Lb

1 #E

BEFER AT FLAE DO MEREHLE L OB AN LT, 23V E CTIZEEHE L T2 [BERU L E R B 58 O BEEE 2 f3
T 5L L BT, EBFRICRIT HEEIZTOWTRITT 5,
2. REGERLRIMTBAFEORIK & BRE
2-1. EREERMEAFE DN

(1) U oERE A N ERY L

S — R DR EIT S THRAE LG YK LT 5 2 & CTRAT 2R (HY/KLE ZIRBEFEY))
I, FEREZ P OBROTD WK RINEEND b DN H D, WKIZE E DR 5 ER L
FZ 2 REA R (OPC) 12 XD ERALEIZIW T, EREZIR N S 2 AN RS T\ D Z &b,
A N USOMENT £ D ELEAT ORI 21T o7z, Sr 25T, MENEVEEM THL 2 L6, KHE
ARG T D72 DICEEEDOKDELZREBT 22 b EOETERTEOMEE LT, ALY ULT
NI TFTRAL MY CEREMZ T ) CEERERACEIN 28R E LTz, FEB RO TR 2RI L7 g A Z Y
— OB AR PR A AF R U IRAEL L 72RUBHT R LT, IR K 'O, BRI X 254K
FEOUEZL Z o7, FiRE LT, BUHETTO 2 & TROELZIRBTE ., St OFEEMICHENT[E
B2 AR & 2 ArREMED R S U7z,

(2) AAM (Alikali Activatied Material 7 /L U 7 7 7 ¢ ~_— h#F) BRI E A *2

1GRK AR "R BEFEY DIRE Y A 7RO T2 . PR DO BT 2808t D b T\ 5,
E NI W TR BRI DML 515 & L THEBEN S D BIROMAE Z1TV . W< OO EIFIZ OV T,
TR FEY 2 NN T2 ERE L~V b TP E 5 R IT O T\ 5, SN CTOBERFERENH LTV
2T LUV A EEHLEEMRICT V) R Z RO ST LSS AAM BB BT ARIR AL B D
—O L LTERMNRFELIT> TV D, BEEROME, i, 740 ) EROFEE, B8R 82K 2T,
JEMETREE . EACRFRH. K ORI 5 KB AR E O, R - IR & O R Rt %
FEL TS, OPC TIEEIL L ODL WREEYRS 2R TE 5 2 &0, ZERAMA/ NS n L BRI bE
fire LC—EDFRENRIIR S D,
2-2. SROFPE

JE B E R BARTPHIE IRV THIFFE 21T > TO D EHEAPEHT, HERERICEAREHOH D' A~ b,
TAT 7N, TITAFy 7FEOMEOWT I H%E LRV, BEAFMEHT K 5k TIZREE 2R B ic
KL THMMERIIFRE SN D LW E 2 ZEICEN T 512 h 7> T, Eo kot aikE L. £ OMEE
RTIRILE 72 57 — 2 OB YERY A BT IEIC B L CRAMRFE o Lm ek b B E B b vh, T X
ODIRBUNT, FEE, BHIEREEIRRING THLIFRORTETREREORENLEEZ D,

*Takeshi Osugi

Nuclear Fuel Cycle Engineering Lab., Japan Atomic Energy Agency

¥1: TRl 27 FEEMEREE LERFARERIN - AMBERIEESE NFRKLE_REEZYR S —RVRBEEROREG R
B LB - WO ODOBKEEEEMORKE] TREL-IDTY, X2 [BIF - FLKARBEEHDS EREEHDOLELS
BT 2R (RTHLAEBFERUMMFEICET 2HERK)) TEBELEZIOTY,
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[3D_PL] Current Status of R&D on Pyroprocessing
Chair:Yasuji Morita(JAEA)
Fri. Mar 22, 2019 1:00 PM - 2:30 PM Room D (Common Education Bildg. 2 1F No.12)

[3D_PLO1] Overview of Pyroprocessing and Trend in Each Country
*Tadafumi Koyama' (1. CRIEPI)

[3D_PL02] Reprocessing of Nitride Fuel
*Hirokazu Hayashi' (1. JAEA)

[3D_PL0O3] Reprocessing of Metal Fuel and Oxide Fuels
*Masatoshi lizuka' (1. CRIEPI)

[3D_PLO4] Processing of Oxide Fuel Using Fluoride Volatility Method
*Kuniyoshi Hoshino" (1. Hitachi-GE )

[3D_PLO5] Reprocessing of Molten Salt Reactor Fuel
*Haruaki Matsuura' (1. Tokyo City Univ.)
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EXBLEICEYT SERSNOHARRAFEORK
Current Status of R&D on Pyroprocessing

(1) EXBLEOMESLS LUVEEOHEFRESIA

(1) Overview of Pyroprocessing and Trend in Each Country
N IES !
Ve ) AT TR P

1. &I

WEAE 10 1 24 B2 5 26 FITHNT HGEAS IVIl THRZAFLE 7 o & AEFRSE (IPRC2018) 73BHfE S 417,
ZIVIEIREIY A 7 NV TORAFRAIROER 2 HEIC L BEEEOWEREERESHE TH Y . KO OEL R
FREIPOHEFMEE LT, R 7 FEHNLHK 60 ABNEED | EMRLRERNTTONIZ, b&b L GNEPIZH
TR A A 7 VBRI OER A, K ANL & INL, FEHF, KAERI 23FE#E A & 725 T 2006 AR 72 /)N
S 7pEBRSERTE . HEE T H Y . KENL CEA BSERMAID TOR R M5 7e ERMEE SRR Y
DO %, GNEP DR T/ H — il I K DBORM R ALIZ G BD 59, #raUFH LB OMFFE ke <
NTEY, ZTORAOEMFEIC LV FEROKREIDHFFENDBDOEEZLND,
2. EXBLEEFOME

HEACEFALEE T, ARSI 2 TV %5 PUREX 70 EOWAFLBLC KB LA D TH Y . miknelEd b
WIEEIRAEFAEN TTA DAFTTH 5, 16> T REHEHE-DREHLE IV S T 2 mile v 7t 2
HEiFO—FTHY . BUTOVA 7 VEMRDNONTHENL TV D DT T/ < W & 7223 20588 LB &
H 20, FLALE DR AR LBRIC IR T, RS 72 0 ISR DR RN R E <. RN FR OB D] %
D DIE, Bl & 72 K0, SIS LR ER ARG 2 AV 7222 O[] T, BoBHLE ik 2 R E 31
FEAE LoV, BOBRITRT L DI, FAEE U TILRT 2REERIZIS U T, a7 ot 203
FEINTWDH5, B, WA & A~ ToHBErEREDN < | B L 72 BREHT 13 & DR DIREE T FP 2MEA
THZENRRTHD, L IAN, EIUEREZ SdF THOWILE, FP OBRIREIT/NEL, LA, MAR
Pul & blZEINESND D, RWSEEEREZSICRTE LTND E ZADRRETH D,
3. A DEFFEBAFE DB

HRANT, BP0 & T 55 4 RIFEOFEENENTEY | FRx REENELLNDLN, 171
fis DEACIC R E 2R & a 2 PN 2 &b —REBbh s, BB, EREEE T MA IREOEWE 4
HARDEAFREHNZ ST EMBEO R v MRBROBH P RE R v 71270 > TV D[], HoaUERLEE,
ATREDRFIEIC LD | /NS 7 fiar TN Z | DREHLEE M T 2 5720, Bl 2 134 B IREL FBR 72 & 10ton/4F-#2
JBE O F LB R TRMAMRBEFEN ST SN TV D2, > T, SMRIZ= vy — a9 45 X ) 7R AL
e D ERABOR v NERBOBENT > LK<, INL TO EBR-Il BEIOFR v MlBRABEIC E BT H
D, DT, HEELBRREER R Gen-IV O PukE A 7 VA CHEBIT 5 BT, SRR RE 2 M
WO HEEZLND, YHIE, ZOBATHENEML CTODUFZEREEN ZHET T 5,

BE R

[1] T. Koyama, T.Todd, B. Boullis, J. Chen, J. Hur “Reprocessing Technology — R&D to Industrialization” GLOBAL2017,
Plenary Panel, Sept. 27, 2017.

[2] T.Koyama, “Nuclear Engineering for Pyrochemical Treatment of Spent Nuclear Fuel”, Nash & Lumetta ed.,
“Advanced Separation Techniques for Nuclear Fuel Reprocessing and Radioactive Waste Treatment”, Woodhead
Publishing, ISBN978-1-84569-542-2, p.269-310(2011).
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EXBLEICEYT SERSNOHARRAFEORK
Current Status of R&D on Pyroprocessing

(2) EYRHOLEEMOEIK

(2) Reprocessing of Nitride Fuel
RN
YA KRR - FE B SE B A

1. EEMBRHOEFH [1-3]

TIF A REMDIET v 7 ATHLNERIEEZ MR D, LSS E S BYRERBRE N EWN)
BERDD, 0D, EFEGBEEICBOTRBHEE Z@8 X0 b H0ItK< o2 LIz k- T, kb
OWEOBEY, BRBEICEED FP AR, A=Y U 7R EE2MEITHZ LN TE S, Yo RIEIZONT
3. JFBHB b & IRED R L IRA L CTEEN AT TOMET 5 REBOE TG, ROEHZKZ D TOME
KDBAFRFBOREL W) FIENHSL I TWS, L L, E(MTE COFERLEEDS+45 TR
7o ANEWET AFRHK T O NERH D LV I IREDN D D, E7o, BBEFIZ N-14 225 (np)ISIZ K- T
C-14 WA I D T2, AR LTz C-14 DEIYL « ZiEfk, & L <IERIRTFEELL 0.36% 00 N-15 % i L T
THZEBMETH D,

2. BIEMBREERUVE RN LEEF O AR
2-1. WroEBER OB

ZALIRENT., BRAEIREL L & BT MX BB (M=U+Pu, X=N £7-1Z C) ¢ Fh&h., 77 F /A REEDK
X 2R EMERE O R FBREE & L CHIfF ST, 1960 AER B KE, 3 —rm v X VEEIr U T), BARRE
WZBWTHFSERTE AT T & 72 [1], EALPIREL O FFALBREIZ DWW T, PUREX TEIZ S W RJE, OV
AR BRI IS L O ZERRE M TN T E -, BRE T, SRE 2 ERERIRICIAR T 5 5
HEOIED, EBRTARERTCERLALERIZ X - CREdiiE N-15 Z [EI (R ) L. & 0% O TERITE LB E O B AL
P& [FERICAT 5 HIEAET STz [1,4]. — . @REREIOFLERE L LT S4u, INL IZ3BWW T LR
PR £ CHM SN TV DIERIEEM 4 1 TR & 3 2 AED, BRBEE K X 72 MX BUREHT# FH wHe
TdHhDHZ LN, UC KTNUN Z V7= BRI K » TR EN[5,6]. WFZEBIR N TN, ZEALWIREL D R
WEMRTIE, BMICBWTEIDERZWN)TAZRELRDOER L, 77 F /A4 NiIA b L CTiEwt
PSR A [7-9], BBIRIC BT 248 TRIAMEZ TSR OEE L RRRIC. 77 F /A Nt ot
FRE T R F—DEICH > TFP LS, BRRICIBWTEIRE NS, B, RIETIE. Nao W 2L LT
i S5 EiEAE N-15 ORISR E S Th b EEZ BN D,

2-2. U TITRIT AR
2 Y7 Tl S E B REE & L CEARIRE O BIFFE B 3 2SRRI ICAT AL TV S [10], AR

ROSATOM 73 2010 4 \ZBUMFIZ AR L 78R BAZGEHE o0 FC, 2025 4F & Tz 2 AW Bek- 14 7 v %
FEAREL UToHTe R )R EHAN 2 BF 3 2 2 &L 2 BAE & LT 2012 12 BiAs S 172 TPRORY V(break through)
FHET ) 1TV T, U-Pu (bR B2 Sh e HlmdUm CREM L. B0 R 2 B i AT R (1 AR LA R 23 ) T
LIRS HHAROBRRE A I/ L T\ D, ZOFMETIX, FARZ MDY 7 B — MSCO)T, %
(PR L iR (14ty) (2014 4= 3 A X BAAR) & BB 0 12, $hnHISEREF (BREST-OD-300, 2025 4t H# x5
BT E) K OV AL S25E M 3% (5tly) & s+ 5 F7E Tdb 5[11-13], He Ry REEHLL v MREORFZER%E T
I%. Na MEIEHEFE CTOFH &I A CTRRBHEOE AN, JEEEDMERIE, FEBIF (MIR, BOR-60) K& ONFALYF
(BN-600)iZ 3317 % FRSS - MG EER 72 & 03T TV 4 [14],
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PREHFALEIC S\ CiE, 82K - B g 7Y » RIE(PH-7 0 & 22 & 2 FAEEOAFFERI R 28 F20i S h ¢ &
72[10,15,16], Zavi. fHFERE 2 EIIBG A%, LICI-KCl bt 2 AW impltiEfgis <7 7 F /4 K
EFPOGBEEIT > T, 727 F 7 A4 ROMASBEZRAIETITS DT, U-Pu-Np 28Rk LT, Am
VIAE AR FREHU-AMICBE . CmIZEIRE T 528 L LT\ 5, 2013 4EICIREA 2~ UN BREHE V21
AR MR A RIAR O v ME/VNTHEE L7, B E S K E WS CIEEEMR 217> oA 103
Ly MEREIZ UNCH LA 7e EDRVER U CHIERER T i d LV BIRB R G, FIEORE LEZIT-
TV 5[16], BIfEIL, MHEIEIMK 2 E< 85 252 0B EREREO D e Wi XJEOBF[LT]oOMIC, [RIRTE
KALFEWFFEFT(IHTE) ) IZ3 W\ TRZEIE DOAFZERR 38 & 32 1 CTd 5 [16, 18], IHTE T, /b DiamaEf~o
{LFEfEIZ CACl & IV % J51£ % "soft chlorination” & 4 11T T, EERAFZE 21T > TV 5 [18], T D HIEIZE N
TH, 500°CHREDRE T, FRIEMRD E L TUNCI AR T 228, X0 &EIRIZEV T UNCI OFRfEA i HE
THH[18], ZHH D UNCl OZEL, 2000 4ER# I IHREMF S HA L 72 F25R S 1 OVF OB %85 — 2 |2 Ik
DWTfREIR6,19-21] & K< —ET 26D TH D, k. (WFEMREDT 7 F 7 A ROSEEEIITEIZ SN T
. WRMESBRENEATE S B I LN,

2-3. BAITRIT AHFFEBERR N

H ARG WP B Tl BB A 2 M RIC RS & REGBE COL~AT—T 7 F /A4
R(MA) % INEZEEREI AR S o 2 7 A(ADS) & W CTEEB T 5720 DB ELE LT, U7 v &2 EERVEIRE
MA & B ZIREL O FEBRFE 21T - T 5 [22-24), JABEIZ L D BUSEEDOEALZMHIT 572D D Pu, K UEL
A1 &S 2 RIEHR CTh D ZIN 25 ATEEERTH 5 (Zr,PuMAN DMREMEFTE DO — M Th 5,
EALRBHT, REF ISR E O MA JEHE % ZARZEA CREIRBBTIFEI T 6N D T & 05 MA BZZEHIA
BEELTHELTWD, MA & PUTRU)ZETeT 7 F 7 A4 REAMOWMIEITT — X EI2F &5 [25]. ZIN
T ANIEMERA & U T2 Aokl o RS EABR b FE4ME S T & 72 [22),

BIED ADS DI LR FHTIX VIRBEY A 7 L4720 O MA BZEHSRITHK 20% Th 5, AW SR E L K&
KFTBHZEHRME LT, HEHFEREICIERET 5 TRU 245 BEREIL L TR A 7 Lokl e LT+ 572
O O HALEE OWFFEBA%E & Flin L TU5[9,22-26], IC, JRFIIBERERRE L T\ D MA B =0
BREL OGRS TR O 273, £ TR Th DIRIK Cd 2z AV 2 iEEhiE SR E T, B2 TRU 2 —
RN 5 2 LB TE D720, JRERICEITHUESIEZ K& <5 2 LI H 5T 5, IR Cd BRIz B S
N7z TRU o3 & W Clinffa 3 2 2L TRUC O W TR, EHE T AL H © TRU-Cd &4 % 700°CHLE Tl
B 5 [ZRREEE 2% L72[27],

ZHNETIT, Pu KN MA &5 A T2 % A CERBR S BUR o 7 UL PRVE B AN T B 2 3R & S
L. ZOJFEA NI A G LT 5[9,26], £7o. [SGHRF S R IRV BINEE S BEOBE - A K,
TR ESER ) o THEMGRSAOIY £ &b (PR 25 4 11 A) Tik, T8EH A1 7 v Hili a2 & o -5
W B DWW OV BT REAE ORRET 21T o 7o/ R, B, BEEBRZE BB & FELFEREB B I RAT T 5 2 L A A]
REZRWFERH B B U | THEHIEDOIRD AT —CIZBATT A 2 NS TH 5| LS hiz[28], Zh%
B E x| BT MA B2 e O 8 X B E IR O BT RS & R SRR £ Tl & i A 2 &
HE L., Ee O GMmEfEIcmE LB Lri e B LB 2bRBEE oM L s Hnica—
b RERER, AU T o 2 ORI & MRl Ze & A2 LT D, A%, TRU BUEHE W 7o/ AR
ARBRIC L D EHBEERIE & & biC, RENE B AW ORTLEE TR, B ORI, HH5 O FP k%
FEFEMRALZ EDOJEIN TR G EOTHINRE L2 S HICED L TETH D,
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BE R
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ZXABLEICEYT 2ERNOTRRRAFEORRK
Current Status of R&D on Pyroprocessing

(3) ERMAME X URILMRH O NER OB

(3) Reprocessing of Metal Fuel and Oxide Fuel
IR BRI
Ve ) R AT FE T

1. ERBHB L UVRIEDRHERRETIEXFLERETOHHEMEL2]

BAEICE T B EEIE B 7 Vi, MOX BREE Na /4 Bl s sl i e, JetEi sU0E LB K DM (b~
Ly MEBREHLE NG R A5 085 TEMEE] ., SRRE — XL 5 72 DA/ DR Z | [k
HESBREIC K > T FEHE LV b2 OREOHSICTRICEEG T D rReER S 5 RS & L Thr@ERt
L FFFEBRR D HILTW D, SRBREHEEFRER A 7L (K1) 12, @RRELO RIS < mV g
FHEE L BN TR AN, BRIV TKRCAHBIEE A L7202 LIS X 2 mR e - R BB
~OWEYE FIH Y TV nHIC U BT D 2 L X DEIRPE~ D& 5.~ A F—T 7 F = K (MA)
& PuDO—fEREILZR B NZH A 7 VNA~O CiAw &, 58 TR = X N b thEkiE s E A 7ok
i, R POBMEIERS TV D, DI, IEBICB T 2RFEEDMEN TN Z b, ElFE e
A7 NVEATF ) FICFHMEE - 5T HE LTER STV 534,

&R J OB EIRE O L 7 v — o — MEEZ X 2 (RT, HHE AR LR, R
HAk U F o A (LiCl, 650°C) HFCERDMOREEZ AW TaBICE#H S, RXFABEICEAINLS,
KR CHRAET 2@ L-VULVRIRICE D MA T, LSS K OEHE T A2 L B F b2 #% T st
WG S D, FEAEALEE O LAY e TARIE, 500°C TYARL S 72 (b (LICI-KCI) 1A ¢ o A fifks
Thd, BB TREOMEL E2MEOHRNAEZK 3 IR RT, ERE Y PIcB T 2RI L D
TR M1 ALK Cd T a7 EOME Z R KIBRIHT 5 Z L2k BB wi L FP @
B, T F = ROREIN OB TETEX L2 ENRES R TH D, BEMEMTE RSN
T 7 F = R, B & RN D @RS RIS K IR LI BEOMRAAR Cd A BRE L2 RISy i S,
Ut 7 VIREHRIGE RO & 70 5, AR LT RE TR S D IR LIRS h R L= T v B U . T
U, AP IR, BT MCRESE, AT RELBALTNMBERT A LIck ., BRERHT T A
WA Y — 254 MNEfLIRE T 5, —J7, BRI TR TR L72W A AE FP X, BB Sk & oA mh
Bk s,

2. HREFICH T E5HRMROKIR

KIETIE 1960 4R B il F2BR I A BB LEL 0D 72 00 C i AU AL BRAR AT B 38 2 6D C & 7o, IRmhEEE
ksl 70 Y O F A A L7 iU 7 e 2 2R O HAR IR ANL (Argonne National Laboratory: 7 /L =2 X
ENZWFZERT) 23 %0 L 72 IFR (Integral Fast Reactor) i (1984~1994 4F) & FEIIN 2 & @Rk mEHF Y1 7
JFGERR 7 a2 7 bOFTEAHINTZHOTH S, INL (Idaho National Laboratory: 7 A 4 7 [E NZAJF
ZEHT) 1L, 207 rERICXIY ZHETISKR S t OEHFERIE (EBR-1 : Experimental Breeder Reactor-11,”
FFTF : Fast Flux Test Facility) FRES# & BIREN 2 UEE L 7= 32082 FFo, 2 OO ENIHFFERTCRFETHEA
(a7 WER AR A S oY QAN

i [E] Tl KAERI (Korea Atomic Energy Research Institute: #[E R 1 BFZERT) A3, & REREL - mEIF 250
TEWFEBHRE 21T > T D, B B EITIC DWW Cid, EBMER, BARIC, IR D7 'R
R AEHED D —J7, LFRAR Yy heLTh A7 vt A& KRz (PRIDE) ZiEMA L TW\5,
INL T LA » MR A & ook E & orgUERRIBFE (2011~2021) 1T 95 LIL2, IAEA L D[F
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BRI L0 (RIEHE i FEREHOZYME, a A MiHMiEZ FEf L T\ D,

BN TIIEEZE 2 — 7y FOFRREO AT v a o b LTHAJEICER LTEY, 77 v A TIEEa 7
vt JRC-Karlsruhe (RKNILFEBFZEE o & —F1— L 2 L—=x) T “*ﬁﬁi’ﬁfh%%ﬁﬁb\f:%@&?ﬁ%%\é
BHED HATZED, A F Y ZARTF = BN THERMETICR T 2 BRI 7 7 AR I
% REWERFZE N T T 5, 137 @ RIAR (Research Institute of Atomic Reactor: JR-{-4FAFZE0T) Tld, Ml
SR EHRLE I O MOX HTHHiE & L @ﬂqumu%%wt@ﬁ@htk@7mtzm%%émto@
LS B & IPAT U CHIUE & BT R 7 vk AME ke L TV %, A > R, HETIEEERO S S 2
HEBIFCIT 4 B REE T OB & &\ L CTH Y . IGCAR (Indira Gandhi Centre for Atomic Research: A >
T4 T AR NWFERT) T LRI E I & & O T TR R R BB O T\ 5,

3. BRIZE T M AMBORR

BHAFIT 1986 4 X 0 SR REHE P B X O BELOBFZEICE T L, sUKIFCEN A —h —%D[EN
FERE & O HF 2 12T, 1990 4F L 0 AR D IFR FHE O —# (Pu & W23k 72 U1 K 5 iz Ui U 258 H i
B % ﬁﬁ%%ﬁEm%wﬁ%%ﬁAE%ﬂ%mwtiiiﬁﬁ%):ﬁﬁbko—ﬁﬁ = AT % 3o
I X— U RE L OEFEFTEIC R IR SR RICB T D7 7 F 7 A4 ROEBEMMHERER E 21T
770 1994 45 ia$ﬁ%ﬁﬁn%cﬁma»&@ LIAIFFEC Pu & WV 72 e 4 920 L, Cd f2fi~
DEMREEEZB ST Lz, & HIT, 2002 4 L 0 BRE A 7 LBt (Bl JAEA) @ CPF (Chemical
Processing Facility: & L ~VEUGH M EMF Feliag) (S azXGBRER R A 3¢ iE L . Pu & Hl\ 72 77 e R ek
ZEMEL TS, —J5, é@%ﬂm%m%4aw ZHIT D MA DGR - A OIGEZ BHE L T, ITU (K
Mﬁ¢7/ﬁﬁﬂ AT, HlJRC-Karlsruhe) & J:FTMA ZHE&BHREIZEUE L, 7 7 o 2O @R~
=y 7 ATHRE L7z, CEA BLTITU (21T 2 %R & 17T LT, ITU & JL[E TR L7z Ar R
KAy MR TRETE ZIRE O BZ UL EEER . AT MOX 2 VW o o, Eim LV
B D MAFLRHERBR 2 E 2 FE L, 2N b D7 vk AORNIMEZ SRR LT,

2006 FELARR L, TR dUEARE 1 7 LV EREBFZERSE (FaCT) | 'r =2 MZBIT 5 TR & LT,
ERTrEARRBICINA T, EOBRSHESETER Lz TR %%k;o@fﬁ%&wﬁ%(l@
[5]. MR kst 72 & & 920 L7 fE 5, FE TRICOW T LR TCOEFEICHED D BFSIE L T\ 5,
S OITERIX, 77 F= R BEOCER o BEERE ) EOBEEY A BRI AE P LS LT r e A G
b BRI E L R ZMA DT AT 4 TIZOWTHHELERBEREMELNLTVD

BEXR ;
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FBRJ, HAJTTFEE, 52, 402-408 (2010)

[4] M. Tizuka, T.Tsukada and T.Koyama, “Development of Fuel Cycle Technologies in CRIEPI
— For Steady and Flexible Implementation -”, Proc. Global 2017, Seoul, Korea (2017).

[6] M. Tizukaetal., “Performance of pyroprocess equipment of sem—industrial design and material
balance in repeated engineering-scale fuel cycle tests using simulated oxide/metal fuels” ,
Nucle. Technol., 184, 107-120 (2013).

*Masatoshi lizuka®

Central Research Institute of Electric Power Industry
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Current Status of R&D on Pyroprocessing
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(4) Processing of Oxide Fuel Using Fluoride Volatility Method
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Current Status of R&D on Pyroprocessing

(5) BRAIRFRMOLEETRRDERK

(5) Reprocessing of Molten Salt Reactor Fuel
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BEXH ;

[1] M.W. Rosenthal, et al., Oak Ridge National Laboratory, ORNL-4812 (1972).

[2] J. Unlit, et al., Proc. ICAPP 2012, Chicago, Illinoi, USA, June 2012, Paper 12399 (2012).

[3] Q. Yu, IPRC 2018, Tokai, Ibaraki, Japan, October 2018, Presentation O4 (2018).

[4] “Introduction of thorium in the nuclear fuel cycle, Short- to long-term considerations”, OECD NEA, No. 7224 (2015).
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(1) SEERFEDER : JENDL-4.0 M S FDEA

(1) Progress in nuclear data evaluation
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(2) BORIWEIZE T EHRDRATER

(2) Current status of fission yield research
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(3) Progress and perspective of nuclear data measurement
R At
YRR L¥ERY

SN TOESHBOSIZ LD =) V=N AELMEN D — T CRIFEY & L TR AR (FP) KEFEN
RSN Do R PICITE R 228 & RO FP BRERE SN T T2 20T — X TR 7R O E
B CTHETH D, Eio., HEHEZREI R O RFMZHEAERY (LLFP) 1X. BURTERZ BT % AL PR -
Woyd 2 ECRIBE 72D, BBEIEY ORAE K OEREARRE O /20 LLFP OBZABMLENIE TIEmEEOH
AT — 2 BRD BTN D,

ZNFETINDL ZIE U LT HRHMBEAET — X T4 77 VITRSEOSRGTEMEV IR L, ¥l FP RO
PR T — 4 IR S C& T, BT —42 7477V OBEIX, WET —¥ LGSR E N
MlGE 720D SN TEZ, L, FPEEOZ ITEFMETH 0 ENEE L < . BOSHERRF R O I
SNTITONTNDE HONREZ, BERNET — X OFET D LEMFEITHARD & BIRD Z & 7203 6 Bk
FP %7 — & OASFEMITAN W, RIS BT 7 /W3 E 2 O 3L — 4R 72 E O FRIIX TE 720,
D7, LGB TORENRWEREIZE L TE, RO Z LD IR NT A =2 3= 5720,
Fro, BVPYEF RSN 1 WIROMEICRE S EEEZZ T LI LNZVTD, BRCHEGRHR TIET
W22 EnEELY, FPET — 2 OfE@EM R LIZITMET — 2 REENL TV D,

W FP BREOKT — 2 MEOHE L 81X, UL 2ICENBBEHETH D V) Z LICERT 5, £7°,
BB OFE - BUR OO L SR EIT oD, EEEMOb 0T b ZBLRENTE RV, HHRED
EIOYEMZ2H L W THLHEICHTE R~ 7 a e BO MG EREIZHET 5 2 LICHEERES, &HIcE
DFEHEED HEECBERWITIER S b2 5, £70, WEHAEICHE) LEBORE  CE X EF T -7%IC
RO L SICEE T 5, TAUIHRMEREIN SOy 7 7Ty 0 RERBIOEEMITH D, FH R
MO U~ BB SN AT I NDRE RNy 7 I R s, HEFE— L EBR T
TR A E 21T O BRCIZREE N v~ Ny 7 7T 0 v RO CHIELUG D D S b ANF T o~ #i %
HE LR TER bW, Ny 7 77300 ROFENNEDEE L 70D Z ENHEBITEZ 5, £z, Btk
ARE O ERECFNARL, R E BIX L ERFREHI I ARD LIZE L. ThODBET — % OFEK
TOFKRER>TND Z E1TE,

LA, JREHE FP RO HME TR T — % 2 E T D 720120 < OO IIHE R 12 3 2 5 =l ERFgE 7
oY/ MRFESNTEE, flE, BERNERO—> L LTX, BMliTh RN SN D mmED
PNV AHFET B — N E WD 2 & T BOBGHERE CRIEN FREIC R o 7o, £7o. BEMERE O E &l
IZOWTOMEHED LI WD, UL EOBLENG | KRG Tl FP O P77 — Z 1B 3 2 JIEM I DB
WELSBITONTHIT D,

*Tatsuya Katabuchi®
Tokyo Institute of Technology

2019 FRKREFNER -3E_PLO3-



3E_PLO4
019FFDFR

BT—428styvay

BOoRERYREORT—4MEDO 7O T 47T
Frontier of Nuclear Data Researches on Fission Product Nuclides

(4) RFAIRNF—ORTLGRAOBERNS

(4) Comments from users' side
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TWh, ZNHITMA T, AktEREY (ROZOEmME) & LTHWHRD Gd, Eu &\ o7 FPEfE G H
FRbDLLTETFOLNDLTHA D,
2-2. BFIFOBRFEICE X ZREBRREV FP R

A P ORI R IR O BRI KR & R E B A 52 5, TR OBVFHEICR O TIE, B P
\ZB % FP A ABRY72 6 2 (b L<IX80) DML LTH I ETAVPHN O TE A, LI~
D FP RO AT IFEVRAEIC 5 2 2 B % TE Bl T 2 AR T o TV A [4,5], Z DOfEHE. Br-87, -88. 89,
1-137 &\ o 72 I EEME SRR STV D EEREIC N Z T, Ge-86 X° Rb-94 & o7 FP I fE o> B EME ¢ B
HNEINTND, Flo, EBRICEAIFZ AW EZBR CHRUS SN T8RN T A — 2R 5T — % O
FbIThhooH 5[6],
2-3. HEABEAROMERFEREFOAL X N OFMENEE L 725 FP

R AR DA X NN EE L 2550 L LT, £TIEZOA X0 b U BSRELORBEE
FBEEL R0 5 2 FPERENZTOND, T biE, BREEEITHT 2 AEMESHIE, b L <IZZRBEEMITZE(L
L. DOREEN U~ I KD MRIDES 203 3% % L, Cs-134, -137, Eu-154, Ru-106, Ce-144, Nd-148 72
ENFTFOND[T], 7o, HHABFAREOFELEIZEB O TIE, T ORAENME L 72 5% & LT Sr-90, Ru-
106, Cs-134, -137, Ce-144 72 X, H T AE{LKOEHEOB AN DL EHENHIRSE5c#£E LT Mo, 77
AVERUA IC B W CEREK Z BAE SN D W RRIEN S D O Ea BIHIR S T 5 B4 Et3#% (Ru, Rh, Pd)
WEE FPEMEE L THRITOND[8]. & HIT, MEEREIEY O BB\ TEE L 72 5l HFam FP
& LT, Se-79 (il 30 H4F) | zr-93 (7] 15 J54F) | Te-99 ([F 21 H4), Pd-107 ([&] 650 4F), 1-129 ([A]
1570 J74), Cs-135 (71230 J54E) (. Sn-126 ([ 10 4E)) 2 ENZETFT B 5[9),

P OZIRENC I 1T 2 FPAZFEICEI LTk, BRBIREHI IS 5 FP UINE T L CEHE L 22 5 7 XK FP £
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i (Kr, Xe, Cs%) BN¥FbND, -, REHRMIFOEAAO -0, F 0 A 7% (Xe-133, -135, -135m,
-138, Kr-85m, -87, -88m) O NEH SN D & & HIT, WAL UgetofsE (7 7 L REHMOX Bk
ROPRBEFE ZHEE T 272012 | X° Cs DRIFARDHE HITHONTEY, £ WoTc FPEENEE L S5 2 5,
2-4. BEBE—RFNHRETOBEFIEELCBNTEEL 2D FP

B E— T RETN O HTRET 7 V25T, ZF I8 TN AN E D EB(LNEE T
&Y | FEMIECEMATRE A FE A X b UHEE FIEN WL DBR SN TWAH[10], EDOHIC, B2k
FEEFEME L, DDA X MU PNBRBEEICR AT DR O R FPEFENEETHY ., £Of L LT Eu-
154 X° Ce-144, Cs-134, -137 "z bivd, F£72, HEEFEMEMN & LT, Cm-242 X°-244 @ B ¥ /3HHRK
D FP H A & U-235 X Pu-239 O TR RERD FP T ADEREDOERZFINT 2 HENH L, =
DFETIZ, FP A (FHHAR) OBSFNEOENEZFHALTNDLEZ LD, 29V olaET — X NEEL
5,
3.FPREEDOHT— 2 RED-HDRST—4
3-1. BE®BEBRT —4%

FEREBBRERICEEND FP RO A X b Z2E & L7-RE %A — % (Post Irradiation
Examination data, PIE 7 — %) (%, FP &R OAKRICEED 28T — % OEERGEEZ T2 ETRO THIETH 5,
ZIUETIZ, ALIANE, MALIBU, REBUS & W o IZ[EHBR ML A DT 0y =7 N CPIE 7T —Z RNEMI N
T & 727, ALIANE, REBUS 72 ¥ ® —iL OECD/NEA MBI L TV D BEEZERBRT — % X— 20D
SFCOMPO-20[11IZULA & 4L, IEHFATRE L 72 o T b, o, BEE R IR EN TG ENT-T —#
[12,13i2 2T SFCOMPO-2.0 (2 STV 5D (SCHk[12,13])1% 1 ST —F# x5 & LT D03,
SFCOMPO-2.0 TiX 2 BHDT —Z L HEN TV D), 2%, REBUS r =7 N THAG 47z, MSHREC
MR SN IRRICHB T DIFWIL T A =2 DWET —H b FP RO T — X OMGECAHIE TH 503, Btk
FORINCEY ZDOFEMPARSINTEVIEHTHZ LB AHEE 7> TV A[14],

3-2. A ERTEA SN EMHELERT —4

ICSBEP <° IRPhEP TIWEE « A &N =T —ZI2iE, WS O FP T — X IUREEZATIHHLORH Y, £
NHEEAMIEHATE S, £, TROHICIEREN TV DEERERT — 7 D H b, BKFZREICTE < BIfR
L. OB ERT — 4 %, JENDLZHBS - U7 7 2 —F5 WG Bl L, KPR F~v—r 7 —X
HLLLTELHTHBY[IE], Gd X Rh G LA EREZOT —F BIER SN TWD, M2 T, AR
fFZERT D TCA CTHUSG 7z FP B2 5 DA R D FERT — X IZ W T FIH AR & § % 5 [16-18],

33, U INRISET—#

FPEFEA G AT TV ERIFICEANT D Z L TELDNE (P 7 VRUGE) ORIET —Z 1%, FP
BHEOKT — % OBEENRBEECA N Th 5, AFEMLbDE LTIL, {4 CEA &% UKAEA |Z X % CERES
T 7T ARETHNDHTHAS D, CERES TiE, JL74 MINERVE, DIMPLE & H\WllEN LS v, 7
— X2 O—HIX IRPhEP [k SN TWABER TH H[19], F/o, 47 ¥ CTHEfEI Lz STEK £k, KA~V T
FhE XA 72 SEG EBRTH FP RO > TNV KISET — X MBS SN TE Y . —HoT — % B3R TEe7e ik
RBL 72> TWH[20], SEG FEBRIZ DWW TIE, Fali. K INL T % FRff#tT 73 i S 41T 5 [21],

4. BHYIC

B RAERMEFEOET — 2 RICBEE L T, JRF =X F— 27 JGH OGS EICE
JHEER P AT S L L BIC, BT — X EREET A DI A e R 0T — Z R Lz,
BEXH
[1] M.L. Williams, “Development of depletion perturbation theory for coupled neutron/nuclide fields,” Nucl. Sci. Eng.,
70, p.20-36 (1979).

[2] G. Chiba, S. Okumura, “Uncertainty quantification of neutron multiplication factors of light water reactor fuels during
depletion,” J. Nucl. Sci. Technol., 55, p.1043-1053 (2018).

[3] BN A 7 VRS R R S, [BRBEE 7 LYy NE AT A RJF%E ). JAERI-Tech 2001-055, H A5 1-7)
WEFERT (2001).
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[4] G. Chiba, et al., “Sensitivity and uncertainty analysis for reactor stable period induced by positive reactivity using
one-point adjoint Kinetics equation,” J. Nucl. Sci. Technol., 50, p.1150-1160 (2013).

[5] F. Minato, “Sensitivity of delayed neutron to fission yields and beta-decay half-lives,” JAEA-Conf 2015-003, p.153-
158, Japan Atomic Energy Agency (2016).

[6] A. Zoia, Y. Nauchi, et al., “Monte Carlo analysis of the CROCUS benchmark on kinetics parameters calculation,”
Ann. Nucl. Energy, 96, p.377-388 (2016).

[7] FekbRar. AR, TR BRE O RRBE R O B3 | . 7B o RAIFJEFTAFZE 8 & L16002 (2017).
[8] Y Inagaki, et al., “LWR high burn-up operation and MOX introduction; fuel cycle performance from the viewpoint of
waste management,” J. Nucl. Sci. Technol., 46, p.677-689 (2009).

[9] B PEBEHEY O AR FE R P Z B SR, [OBEEBIT R, AAR T /155 (2016).

[10] T. Nagatani, et al., “Characterization study of four candidate technologies for nuclear material quantification in fuel
debris at Fukushima Daiichi nuclear power station,” Energy Procedia, 131, p.258-263 (2017).

[11] F. Michel-Sendis, et al., “SFCOMPO-2.0: an OECD NEA database of spent nuclear fuel isotopic assays, reactor
design specifications, and operating data,” Ann. Nucl. Energy, 110, p.779-788 (2017).

[12] T. Yamamoto, Y. Kanayama, “Lattice physics analysis of burnups and isotope inventories of U, Pu, and Nd of
irradiated BWR 9x9-9 UO2 fuel assemblies,” J. Nucl. Sci. Technol., 45, p.547-566 (2008).

[13] M. Suzuki, et al., “Lattice physics analysis of measured isotopic compositions of irradiated BWR 9x9 UO2 fuel,” J.
Nucl. Sci. Technol., 50, p.1161-1176 (2013).

[14] JRf frfe B . TREBUS G o sl as e  OM#EMT ). INES-SS-0904, (2009).

[15] JENDL ZE =V 77 % —fli/r WG, [JENDL BHFE D72 OBKIFR Y F~—0 7T — X ICHT T — 245
DFi — AT — Z ~— X ICSBEP KON IRPhEP |Z351F 2 457 — & OIEFH — | . JAEA-Data/Code 2017-
006 (2017).

[16] K. Sakurai, T. Yamamoto, “Benchmark model of critical experiment at TCA for integral evaluation of fission product
nuclide cross sections,” J. Nucl. Sci. Technol., 34, p.202 (1997).

[17] T. Yamamoto, K. Sakurai, et al., “Measurements and analyses of reactivity effect of fission product nuclides in
epithermal energy range,” J. Nucl. Sci. Technol., 34, p.1178 (1997).

[18] ZAurr e HI | BAARTTEAT At TFP ST AL T — & MRk 250 & OVIEAT |, 2003 AR D442 H37, 7 /L 71 A SASEBO
(2003).

[19] A. Santamarina, et al., “Reactivity worth measurement of major fission products in MINERVE LWR lattice
experiment,” Nucl. Sci. Eng., 178, p.562-581 (2014).

[20] K. Dietze, “Integral test of JENDL-3.2 data by re-analysis of sample reactivity measurements at fast critical facilities,”
JNC TN 94000 2001-043, Japan nuclear cycle development institute (2001).

[21] A. Hummel, G. Palmiotti, Small sample reactivity measurements in the RRR/SEG facility: reanalysis using
TRIPOLI-4, INL/EXT-16-39582 (2016).

KT - BREBZAELT DI8H T > THA DAL TIE 2 W22V BN T3 (BR) o0 K i 8
KA&th L Lz JENDL B4 - V7 7 # —F85 WG OERRICIR B L 9, £z, A TRONE DO
IZDOWT THERBN 7202 2 STk L, NEA 7 —Z 30 7 OZ LB, T P9 FE it O g AR R G114 <
BBl £,

*Go Chiba, 'Hokkaido Univ.
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MRERE - |E 2 kKFRLREMEKSEL] HHIFMZERRE

RFDIZETEHKRREIEDE EIZAEITT
Advancing hydrogen safety for nuclear plants

(1) DkFRZREXREEL] FHIEMERSOFTEHRE

Activity report of the special committee on advanced hydrogen safety

RPES B PG
SRR, 2R IBATR A

1. [FLBHIZ

KRBLRET, RFNIBHEOHRIRETKEA T TORHTHHERLZED TEY | K2 LFOERER—/7
Lo TS, FRZFEA 5 Tld, 1979 ED A ) —~ A )L E R HFEEHT 2 BIF OFHITIB W THRNE
PN TARBRENRELEZ L2 EZAT, 77TV bR VA MREHO—BRELTLTT A A2
VT RSN f A RO PWR & HUDICKFER RN b 4, & 512 2011 O FH BRI H IR
HEIFHLTIT, BMHERICRERBEHEDORWEE Th > THRMAR DI TRKEDEBRPEE, Z0D%
D FHLIR R B 2 KA U TR BRI  i 2Z2 B2 O BUHIEE MR I Sk S v, BWR %3 0 CKFE R
DOEENRH SN E ZATH DN, ML e2n L2 Ko T BENG, YET T 7 7 DK
F OB X DHANEIRN~OIER - IRE. S OICITBERBIREE L T OFE LTI L, KFEREKRE
EOREITKM L TWS ZENEERBELEL 2> TS, BT RXLX—F TIXZFOEEMICEL T, [H
T H o MEm FICE T 5 Il R R O 7o O OHEMBF R O T DKFERLZeXIREEl) FELE
DTN D, KEZAREEACFEIL KEZEROE I 72 @& ALK FE LRI O E 72 D E D
M BT C, Y ET T2 2T v NREOKEILHD DIERIREE, & OB £ & AT 2 BUEFA
FCFD IS K DT AT 22T 52 L2 HIE L, HROREHROIEREZEE L, T d0ET
VDY RSN DA E 2 B D TV AT L OB 2 ED TNWDH L ZATH D,
¥, ZOFFEITVR 24 FEENG 27 FEEC T 1P 552226 50R B AL B iy AR e i - S Ok B2
EREEER)] L LThENEEE QB 72— 1 OFEELIESR) OREABEL TERIN TN,
T 2= A1 OEETOREE - HROMREIL, KEBEBLEFFENA RFT w7 [1]. RIELTEEDLNTVD,
AARRF NPT, ZOFRENSOEFREZIT T, DKEZEREE] FRlHEMEESEZHRE L,
IKFFAED DIRRE « 1858, S DITKFEREXIRIC R 5 BURBIRNT OFEIZ O\ T, ENAHRE S O
BriE oM R AR U CHEEE U AT RN OB T M2 G 5 & & b, BT DOKRFELZRIHRDD
AL K D=, BURBI OB AN S KEBLEEMM L, KBLEBEDIRFOERERET LI L2 H
e LT, ENAOFEMZEEZH#MIZ LA I F—2BEEL 0D, K1 ICERT R —THEL L
BIHMZE B OBRERT,

AAEEE v a3 T, FRIEMEES TOWRK 30 FEFEHRE IS ki d ., KBLENREEL
FHETHEDTND CFD T L DT AT & OKFEHEEFTEMNT S AT 2) OFERIRILE I OWTEL T DA
TR 2,

(1) DUKFLREREE ) FHIHMAEESOIREHRE (RGEH)

(2) KRFEZEEFH MM AT LHE i — CFD fifhr & A7 LA O&EI L IE - Bl OHED J7

(3) KRFEZEEFHAMNT > A T LEE(HHEBR L — K IR BEZE B O HR S g bT

(4) KRFEHEBFAMNT > AT DEEAHEEBR I — K FBIEBIR G BB O AT, FA T AT L OREE

*Ken Muramatsu ! and Satoshi Kadowaki?

Tokyo City Univ., 2Nagaoka Univ. Tech.
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2. TR FEDHINEMEEROER
2-1. ZBESA VN —

ZRERI, BREHEE, A—V—, HZEEE, R¥E BHEEE BN T ET T 7 o7 FXUIKFE
LA RIARD > TO L EATE - WFFEE 2 ISR L T %, Rk 30 4R DR Z R m k] il
HMZEROZEAEEZR 1ITTRT,

2-2. ZEESORBEERE

FAERE 2 UL 3 [ D=2 THED TS, Tl 30 FEDBREIEER 2ITRT, REBET7 = — X 1 OFHE
DEFETIED N TR SNIEARRRINIEZ B2 OIFENZ OV TIE, Fk 27 FROEZOREE Y v v 3 ]3]
ELTHIEL TS,
ZEDTIIKRRLZERNREEFED TESCHROBN 22 T id#mT 5 LT, ENTOH-RIFRE
BE LRI L. BET L7z,

2-3 ABEIF—DBR

ANBE I E AR (LM PR 25449 H 190 OK), FH2E Fk26412 12 0 (&), #3
] Rk 2841 H 29 H (&), H4la Pk 29411 A 30 H (OK)) B L7=, % 5 BNk 30 4 12 A 11
H CK) ICRHFREINEEY A = AR — 2B W T, AT I — TR0 7D DKFELZ 2R & A
ZRIME LIz, REIF—1F, REEELAER T RVX — TR FE K 30 FER oL Ricgd
2 IR O 7= D OHARBAF LRt FE OKFLERIEREEN) OB L LT, BURBI OB HIKE
REWIRL, HREBETLZL2HNET D,

% 5 [ I —1E, MR OMBRFISEZED, JKBVREITS R OAKRIE—RICK 2BSERE Firic
L5707 T ARSI O%, LLFIZRT 6 DOMIEM TN,

FRIOETIX, llona Lindholm (& (VTT 7 ¢ v 7 > REGRFSE R 2 —1) 2 17 4T 2 RIZBIT 5
FHREFOLZEMER EOTZOOTEEREL) LB L, FEO VVER, BWR, KUK O EPR IZXT 2%
PR EXRRO T T VT U R R YA POV MBI OWTRAT D & L b, SBOMEIRE
\ZOWTHI Lz, AFZERRBE & Uik, Esh %722 < 4 (Elimination of surprise) & W9 Blsns . Sl
DEMDO~ T AL b BRETO PAR /K BEFH O R WU MR E D at T~ &iE & LTS,

&IZ, Ahmed Bentaib [k (7 7 o A K BRBIRE IR 1 7122 2F 72T IRSN) &% TY Nabiha Chaumeix K (JBRJKE -
RLBFEHENE ICARE) 2 [7 7 0 2281 DR J1/KFEZ R GE OB [— 2 AEEE & KSR IER IR ST |
EHEL, 77 AKX EU FHEICI T 5 KFBRBED EERCMNT FHE 248 Lz, BFERRERIZEE SV TS
MBI AT L =AU FOEIRFIHOWEICOWTREZTLLDIEThoT,

THOFTIL, EARRMIK (AR IFSEB R JAEA) KV | TZ8if%t v ¥ —I12B 1T 28KIF
KFE Y A7 BT DA SRR IAFSE) & LC. JAEA TO CIGMA % F\ 7= F2BR K OVt 4 12 B 5 47
NN d -7,

Thomas Jordan (X (7 —/L Z)L—= TWFERT KIT) 2261%, TR FIIKFBLZEIIRD DT AT L0
WFFERR%E © RA Y DR &9 Z A hL T, GASFLOW KUY COM3D =t— K, W NTZEN S Z 7=k
LN OV TORBNA B ENT,

FHBCERK (JAEA) 76T TERT R LF—TFHE DKBERLESREE] TEEH O IIKELE
D7D CFD i~ A7 AOBRBLR ] & L THARIZEIT 2 KEIREE K OEBARNTIZ B9 2 SR RERE RO H
ORI DFBIT N > T,

%12, Ernst A. Reinecke [k (=— U v BERAAFZEHENE FZ)) 200 BB F ORI 351 2 7K FE iR LRIk
R ORNR—FRE O AR PAR OMFZERRSE & Tl DOFEE S I 2 L— g ) &9 Z A LT PARIZBT
2 BRSO IS KB S ATz, RBREE B % LT PAR ~0 C X° CO D DHBEDWMIRE T N Z A A
Fa—FEHEBLTWEEDZ L THoT-,

TSI REF, WFFERER. B EEESD 68 ARSI L, IHRARERISENMTb., Hirick b
AKEIFT—DY~ ) —Z2EG0HASBRE TR T L, RTRICWEELZT 7 — F Tk, AEIF—Zkwn
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THBERERPFEONTZ LWV BRBKE D% ST,

3. ¥BbHYIC

NPT IS —COREE TIX, FFZ. EU 25 SAM (IZBIT 25 8MIR & v 5 72 B ER 2 FibHoD, =
— FBHZE OB L CIE, KIT 1T 2 200 FERBREERE 4 Bl L TR IRE T L ORGE R 2D |
BEIA—RVAT AT 505, BEREDHTEZ L TNWDLZENAIRN T -T=, —FH, BAED
KT EXIRE AL EET, 1980 LB EITHICR ENT-BRICBIT DT T 7 V7 v MEEORR
I, BUEEITH O EU & OEBEH N Z215H L TRIE DRI EZ AT LoD, 2 — R AT LD
i & EOFRZME LT a— FEAFEGIORBEED TEH Y, 5%OKBELREXIREELFEORE
BHIfFE LD,

B, REBIIREEEEBR RV — T D OZFHEE R oL etk & 5 @i
DT DFANBAFE F R OKBLEMREE) ) O—BRELTEMLIZLDOTHD, Z IR L THESL
£ 5,

2 TR

[1] /NIt TR 31T D KB LR RDOFRE & RR-IR 1 2B D KRFBLRERNREGE N T v 7O
ER) . R, A AR J17%455. Vol.57, No.5 (2015).

[2] B2 KEBLGHR). TR 3BT 2 KB LR\ Eb N BT v 7 (85 1hi) | . JAEA-Review 2016-038,
(2016).

[3] Kt TRT AT DKFBLEORM L RIH-(1) KBLENKEEFEEMEBESOITBIHRE ||
B KB REE L FEEMERE WY, BARIR /1572 12015 BEO KR TR, (2015).

1 BT LT LRI E B2 OBR

BRIV —FTERLEE
KER LR EBEL BERF AT

(R [RF HiiE)

FEERE
ZRE MAES

KRREXNEEE
ERIEMNEZAE g
EE AR REBHX)

(FURKFREHR)

B

i
I
I
FEIRAHFY 1

(F4FUE L. S %K)
KEEB A RIT FROH
AT LD DED
SETFFIUTUED
JKEE R4 D Hh . R - 1R ORFHOKFERERNEREL
- IThhbiBABOMREZHEE
WABEtEIF—
| HIE: FERHE25E 98198 (K)
BEMREK #oE: FTR26E128128 (£)
RFHKRENIETvHE2HR F3E: Fr28E 18298 ()
DYERK B4E: TFAK29%11 5308 (K)

F1ARITZF K 2743 5 JAEA-Review FE5@E: FA30FE12F11B (X))

ELTHT
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F1 FR30HE DKkFREIREEL] FHgMEERZEAE
EH Fiis & FORHR R
[ Ml R BB AR
%8 R BET HETRLX =V AT LA
%8 NI Ak ESZAFZEBRFE N A AR - D JEBR Je k% (JAEA)
Z3=| (SR NI = BT kAt
%8 L N7 HAJE 7 5 Bk A A
Z3=| FAV N SZEE TEKRASH
%8 I BRAHD BRASHAHE
%5 TR FHR [ESZAFZEBHFEE N B AT e BR FE A
%8 WEM H FUR LIRS
Z3=| Bl = A = ZER AR IET
%8 [EE e R R E RS R R
%8 B IE ANLGE ==2—2 U7 « =) U—fRUat
%8 A —Fk — M RN = R L — A AR5 T

#2 VR0 FE DKFELEMEEEA FrRlEMEREROTE

ZESI AW IGFT EREE PEY IR R A - R
%1 [H] o IKFYEHL « 1B SENT EHIFAIT =FE~TI7
2018 4F 8 A 29 H(/K) Fluent 2 X— X2 =2~ 7 U T VANTHBE LIZET VA | L (BR)
ZEERARRIERT A A CRRNT % 20, FEATHS SR D S PEIC OV THE, FEBRE e | (BT fh)
SCHEME & el U T EEEME 2 e,
o KFLZRKRHRE AL FED L F G JAEA
KEE RIS L E %D 30 EEHBING 2, (H 27 BEARE)
%2 H o —fRABEE 2 T — D UE(EIR LA FHER
20184FE 11 A 29 H(K) | o [kFE—ZZRIRAKDIBRERIEE 2R R
=AY KFE—2ERIBAR OB R OBEA FIEEZ#HT, Eo X ) | (FINHE)
IR 2 T DWW TEUBEFHE 21TV, BREE A 7 S 1R E R
BEAEREL D Z ENTE, xR m CIBROMBERMEIZ SN
TEEL U Al e, 7272 L, BRKELZEETDHZ L2
LW, Bl ZITBEm CTOHEREERELH DO, KeanD—&
EFFETKEN ER > TLFEZITZERTE LV ) E IR,
o KFLASREIEFLEOEBRE  KFERAEBREFLST | —pm
6%@@@@L@$&U%ﬂ%ﬁi:ob\f (&/—k)(*g EEI%E)
KRB E I FO ) A L X LT, KFBITHRD L ZE4E
P Bk 2 B LA DV TR,
% 3 [l o HRATT S — B (AT R ok) SEELE
2019 /2 A 15 H (%) | o KFELEXIKEELFEDORIRHRE (BR) (5 HHE)
AT KSR A RN & A T DB Je N O BARAY 70 F& (2 B 5
DgEkR A . ARt v 3 (2019 (EE) TORE T ENE
Ze _— 2|2 L TR,

2019 FHARFHFR
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MRERE - |E 2 kKFRLREMEKSEL] HHIFMZERRE

RFDIZETEHKRREIEDE EIZAEITT
Advancing hydrogen safety for nuclear plants

(2) KFZEBHREBITL AT LEMR
—CFD BT AT LDREIETER - BIRDEDHH —
Present status of hydrogen behavior simulation code system development
- CFD analysis relating to dispersion behavior and Establishment as Integral code system-

“tEE RE!
T ZEE T

1. FLC®HIZ

fEEE IR IR BN FERONE & B E 2. BEES I O K RIABER T K 2R TP A w K
ORAIFREOBIBO Y 27 RS E 57201, FEER T, HUE - B, TR r 5 kR <
IKFEREFEE 2 G177 o Nkl - B F Ok, RT3 E OTIL O A ZEOFHE. Bl
TOEEBOXGFIEL VT 7 MREOEE, KOEEOIIMA L, A0 MANTTHORTET
WD, ZDRMT, KEOFAE, JLE - IRE, BRI & £ DIEIFIRDRITICOVW T, v AT La—
RROEPEER 2 — FIC L BTN L TH - 72, PWR T, JH PR IA RN IL KRR BEEA L TEBY,
IKSE DY EE N AR S ISR EE (2P CT& 5 —J5 T, BWR O X 9 72 2RI X DIRBEIC 3 2 RIEMEALITIE X
NTWRNW, RPN CRIFTIC KEOKENHE L7202 & R OURFIE R SN T ok
T OBBEDE C 12356 OBED BRI ) ST 23N EE L 72 D,

2.CFD IS & BKFRERBFTDA U v b KA
- B ERN DK RIRFER B RAT

INETOEPELR = — NEIZ K DT Tl BA SR 2R 2T~ RE R/ — FoEIC A&,
IKFEFEAEBCWT NG 72 & DIRSTRIZR AT, ZARZEBE RS T U AITRIE LT ARFE DR LS A O H
22N BN OIES EFORHMEATHOTETWD, 22T, KFEBRENFH LRV Wb 5 k5
BN U TR ORI RBUZIRIC & 0 AL D D EEWH O M E I & 2B 22 ff EOFEAE D nlhE
PEIZOWTIT, WEDRSTRIRIRBEER T — 7 N— 2D KK G ~DERE (DDT) 2 FEAELRNC
& & BN GRN ORI & > TRHE L TV 5,

—J7. KOBEMIZRZEM A v 2 T KD BUETAAEST (CFD) Fika I BUEM#HT T, ma o+ Rk
TR OEA L E > T, PWR ORRNA GO L 5 MRS R ISRISH L TH . RBEL N RE OZE) RS
% JRIFT D ZERITGIR - M 22 /K SR W Lo AT 2 B E L 7o, /KSR D RRBEIRFERTAMG 23 B SER 72 TR Re ] & BH R =2 %
FOFPHTAREL 72V D DH %, & HIZ CFD Tid, DDT IZARF S 41 5 KRIMEIZ K 2 BT EOFAEDH
PRI & RBEMRAT & JE D ORRERATIC L D, BT 2 2 L b ARETH D, BIRIMFERIC OV TIE, &
HIZ, RN ZEC L OOBRIRICITEL RWVIBWERICH £ 2560, B E U THIIRNRSE TR
D3fkfE L7 WIBR IR, & BITRBED R ETH CH 2 KR IE D EEER ) SR, ERE ORI &5 s
& B ITHEMNA SO OREED ~ DO EN BN S L5 25, CFD TR Z DR O & "RETH 5, CFD I
£ 2D XD TIREE L EN DARTRITAR DA, AKBRLEITHT D 2N E TOEPELRIC I 5wl gL
KR DOANMERHR O Z RO DB E 24 5 b o L HFF s D,

Ryo Fukuda!
Mitsubishi Heavy Industries, Ltd.

2019 FRKREFNER -31_PLO2-



31_PLO2
019FFDFR

TR DK R DIRRIE S BT

Flo, BRI LIZRRY | ERGTO STV RWEFIFRENTIZ, T—. EHARENLIRAW
U 7o /KB DIRBEIRFE DA CauiE, KRIMEIZ L 2 BB EOFRAEIC L 6T, BREBEICHE S iR ) B
LY. BEHEFIEERTOELO LS RBEBEBICELWEENE XL OND, Z0k), JJFFdE
PIZ DWW TIE, AKRFEOHLEK - IRE AR D 780 %8 2 CFD MEHTIZ & - TITW B 2 il O /F8h & AH =
ST, KFJENEITBNCEEE T IREREICES 202 EOFHMIOEFEMEZ EO TV Z &3, PWRIZIR
LPHHETHD,

3. ENDKFREXNEDEZAICEILT= CFD BRiTO A%k & ERMARER

CFD fi##fr & 2 7 LMILRSFRI DO 5y IR DER DA Z2 M5 T D&l & L TAZNE LT < 2 & 23 %y
SND, TORFEITBNTIE, ENOKFELEMNROEZ G 2B E 20036, BRI 725 o 7% 5] 2
HELRBLEDTETVND,

C KEFEHHBRERE OKREEX R

ENOBER O PWR Tl JE TR RAEIEZ QIR 74 % ¥ ©F ¢ WICRRONESRA 7 L A2 X 5 KE
D Z2AT->72%., WTETHEMPLOBHICE Y XYy T s Dar 7 ) — b EDRIGOREER LTS Z &
D, BEHIBEPRHE L IR D AR EZ TH D, ZOEZHITKBLEMEL LEHE L THY ., KA
ZRNICHH S VD KRFEIL, AT LA OFEINC K 2 KK O EE CRAERFRICH U | KFBOFENE 2
DD XHEZ IR E SN A 7 A X T, BEOHE, BRI S5, CFD Ti, KFEFHA(E
FITAFIE DK 38 DBAE IR IR FEAT O T CTH K « BE LIZBROE S RSO 8 2 3ECEHl 2 2 & 23 Al
Th D, ZDTOITIT, YEBARHTHE R 2 52 T Mk TERRBERRIT ~ D2 T L OFH R ROMENEE L 10D,

- KRB FREFEH TOARRR LMK

MBI A T LA OAREBENZRE U727 — A T, MAZRPITRZER OB MEE ST KEDRK
HENTH, EREOFHZRDOL & KRR EKFEOEMIC LV RNERBANOENN BRI 5720 KN
BIROWARS D=0, INREORBEA T LA 2 L Db e K RKEREC X 2 E 8o & kEoD
FEBRIE SR PR OMEER DS, BRI RIE L 2D, 2 2 Tid, KRR DEMEIC X DA RN O IEBIE R X
ETEN) B RN REAM 95 2 & 28 CFD Otk Bl & 72 D, T DT-DITiE, AT LA ITHE D KSR & OY
KFEOREFEBDOET NVOBEBANEEL 725, F7I2KEOIBMETIK MR S DEREE T, §#72 ik
BEROSIC K D KFBEREAERE (PAR) 28, A 7 A & LSRN ZRNOKFRZB L T\ <,
UL EDKEFE A% O LB R IR O X RIZ DWW T, IMARN OKFEORE L JE 2 RIE - B L72an
D, BRIDLEREEN & G DN mEEFSRFOFEFIENRE SN TWD, ZOFIEOFEMEDM |
LIEHDIEZ IR 272012, AR KM TOEPEHCRIENT & & HIZ, CFD OFEMIENT Z ffise L TIE M
L EFERERDEEZOND,

S O (T E O IKFRKEEMG I L0 ATAMETRPEISK L 70 0 . BRI N L BOKENE K LIZ5E OBRBEET)
W22V TIE, NUPEC REERBR CORANRE LN TS, —HFTHITICBE L T, REmE0ERELICED
2T OHERIE 5 Tl < L BB RF O IR FNAIC BARRIZEN - KRTE 5 E TITTE-> TR, Z
DL X0, BREHCRIENT L & B2, CFD IZ X2 HiSEMIZREEMAEATIC LV | KREDOKFBOBREEIC LD Y
A7 NI RZEREOMY) 2270l & FEPIEEHOIERKICHFETEL b0 LS ND, ZOHITiTk
EREBTERFEORBEET VOBEANEEL 0D,

« KEMBERAE I W & OBBAMEDH L

ZHETO DDTIZRE SN D KRN FE D O AT ABERBRIL, Y&k 1 IOV EKERE OKFEER
FH T 30%KEIRE) RKRKRDBIEN 1 HFANTHIE S 0T WERH 7 MEROFFICEFR L TEY . #iMH
BaN T, KFRESKAELZGAHOFAKILE KB R e E0 D KB L NZE IS < FRWED

2019 FRKREFNER -31_PLO2-



31_PLO2
019FFDFR

&@%é-%ﬁﬁéb’<h&%i%ﬂé DT & A BRBEMRAT CIESEGRHEIY 5 729 I21% CFD 12 & 5%
PNBEL 2D, ZOTZDITIE, FNA N TRIC KR DIRTEDS L) —E J7 1A %qﬂb%’ﬁ‘b‘ﬁ%bﬁ"ﬁﬁﬁ
%@E@%&Kﬂbf\uE®%W@%%%L%O@@@%?@%ﬁT%%# HARBYIZ 1308 B 72 K 7R
Z o PRI SRS T2 KR D TR G ) — R TIRBEMRIT 2 HBEEM T 2 Z & A E B A b D,

PLEo X 9 72 BARH 72 CFD fEMT OIE S5 2 /&8aIC, BHE L 722 5 57 VO Bl 2 Fiiiz, fi#gfr o A
T LD EEED TN D,

4.CFD B > A T LD FIE L HR

AIHCHEE L B X LGN DET VMM N, EHRRBR, RAURR K O RONER CRIE 5 KR
DOIRAFENT 21 U T, ZUMEOMER & FRIMEDRE LIS DTETW5D, ITEIX. RRER L LT RUT #lE
BRSO MEIR R & LT NUPEC DABERBRCILHUR G BR D AR 2 D | F2h CFD T & X 7 L~
T VDB N DB TSV TV 5,

ZIT, BERBRORAIZRE VLTI k*@&%@ IZHEH LT, MDA U202 VRIR . B E D A
@%@V«wiTWLmibéﬁw%W&UE HICE D IBEFEA~DOES O 3 BREITIL U T, BRI bE
ETNVOEMEED TETND, L - IBERBROME B W T, BRIMIZIEEEMENE D 2 O JRPTHE T
%émﬁmwébéﬁwx&ﬁmm#ﬂméh#%%ﬂx@%gﬂw (2RI 9 & — A DM % L THE
fEL., ELRET LV EHET LA T LA T ié@%@%?me%ﬁwf%fw

DLz E 2, BT & U CHEEBIMARR & xR & LI IEHIR A T X YT IRA w WRELMTOKFE
DB S EE L TV 5D, ZhHIZONTIE, v —X%ETHiET 5,

5 8HYIC

A CFD o A7 L ORESEIT, RFEELA BT RILX =T b OZHE R+ Horertm Ficg
T 5 IEIEENE O - D OHANBRREHE OKBLEMKEEL) ] O—RELTEBLZLDTHSD, 22
R L THEEZRT D,

2 3R
[1] FRFFPEREA B RV X — T [ 17 S5 28 0 3R R BEA LB I 2 i 36 OK R L 2R E
HAEE | 2012-2017.

JEEAE)

:[n

2019 FRKREFNER -31_PLO2-



31_PLO3
019FFDFR

MRERE - |E 2 kKFRLREMEKSEL] HHIFMZERRE

RFDIZETEHKRREIEDE EIZAEITT
Advancing hydrogen safety for nuclear plants
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Present status of hydrogen behavior simulation code system development
- CFD analysis relating to combustion behavior -
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Present status of hydrogen behavior simulation code system development
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[16] Influence of CO2 Addition on the | FrontFlowFOCUS | oo FRBEERAT i
CANTERA {8 P BMRERR = i
Cellular Structure of H2-02 MSLFRIGHET [ i
Premixed Flame, ~The 9th | [188 (F~) . &% (OOT) ) i
. NREHENHRR S ERUTOILTE
JSME-KSME Thermal and Fluids D
N IR
Engineering Conference, 2017 [ OpenFOAM (ddtFOAMS) .é@xﬁﬁﬁéﬁ%wﬁg)
[17] SFHEEEM, KFEHEBMRT ATk GreEERL)
. T
AT DOREEEZ AT T UL 27 (B, 271 A1)
==y 2h N a
2015 AARIE DRI 1 KFEBAARNT S 2 T A OTA
2019 FHXRREFHER -31_PLO4-
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2019 Annual Meeting

Planning Lecture | Technical division and Network | Nuclear Safety Division

[3L_PL] New Inspection Program and Safety of Nuclear Power Plants
Chair:Naoto Sekimura(Univ. of Tokyo)
Fri. Mar 22, 2019 1:00 PM - 2:30 PM Room L (Common Education Bildg. 2 3F No.36)

[3L_PLO1] Challenges to Implement New Nuclear Oversight Program
*Shuichi Kaneko' (1. NRA)

[3L_PLO2] To Ensure that the Japanese Reactor Oversight Process Will Increase
Nuclear Safety
*Hiroko Kondo' (1. LLC Matrix K, Univ. of Tokyo)

[3L_PLO3] Efforts to introduce new inspection program and increase the safety
of nuclear power plants
*Norio Atsumi®, *Tomoyuki Yokoo' (1. FEPC)

[3L_PLO4] Discussion
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RFHZREMREEY I

TRENELRFARENOR SN
New Inspection Program and Safety of Nuclear Power Plants

VM- REFEORER~DORYHH

Challenges to Implement New Nuclear Oversight Program
et 5!

Y-SRI

1. FLC®HIZ

20 1 744 AR LI e BRI HEIC RS & | R MR AR D Hi7- 2 A il E 23 Rk 3 2 4R
4 AITHEITSND TEE > TWD, JJRTAOHHIT T, ZhE T, BERFEESLoEREENROD, £
OEMACWAITTEEH A HED TWD D, FEFE T 0 A bIE, SRR\ Tz 7 il B2 o 3E H % FE i
FTHRE AREMATIZET 728l TOMD A S BARE L TETWD, 204 H 26 1 3F0E 35 BRI
AV K0RAERERERICED 2053 ETHY . ZZETORY ALY BALNITR > TV D8
RE B O M A T7EE 72 EIZOWTHIBLT 5,
2. -G REVNEOREBRICAITEIATTORYMEA
2-1. BERE

iz 7e A 1. KIE NRC(Nuclear Regulation Commission)23i& H 9% ROP(Reactor Oversight Process) % O
REELTWADN, FOMRKRIZIL, OLLEHROEZEOHEM (X7 +—~ 2 % + _X— 2 : Performance-based)
L@V ATIEWDIER (VA7 « £ 74— K :Risk-informed) & —>DEZ HFRH 5, & HT5 LA
RBUESDHEEMEDHBIZR VDL Th ST IEROMEFIELE 2, ME THERT DFHOWENEZ T 4+ —
YA NR=AT, BMAEOEBCHNROBEDOKEEL Y AT « A T —LRIZE, WDWLEDDRIT -
%zﬁ%%ﬁ#é_ki@%@%@fi@w BRAEDERIITRET A FE2BH L, UL TRAETRSE)
EATHZ L LRDN, ZORENA FOBELAIEXRED TE TV, £z, ThEHWCRAERESEOEKIX
WEAE 1 0 A B OREMICEBWT [HE ) 2BBLIEEZATH D, MREMOERNE, 7V —T 272D
FEE, B TOTEiN— L, FEFLOaIa=r—2a O ERE, Ba RETTOERIESLT N BN
RonTeh, S%OMEHOIHECHRAE T A ROFEH O LB L ST~ RS # O - Figt
Z{To T\ 5,
2-2. REEEEOFE

MRAFEMIC &0 B2 S e KU & FESERMEFEICN LT, 20X FOoRBEORE 2T+ 5~
BEARHEIN TS, ZNETORERICBONTIEL, RAETORMEHE R, L0 HEEOHWIEHRE
HELTHRY EFAREBONEINREEZMEZTT D A7V —=07) ZxtRE L TEEEOFGO—
MEEH L C&e, A7V —=V T OEERIZ, RENNORY R LNV TINEEHNTELEHICT57
WITIE, A7 V== T DBEZFHFRLEFREER LAV —=27 - A ROEFE L b, ZNEHH
LIeA7 ) == VR E REOER - WABLETHY, ZRNOLDORFIZMYVMATND L ZAHATHD.
T, BEBOFERNSIZIAZ ) —=0 TURO S BTN Z 2 EEEORMEZIT) 2 LD
7o, ZOFIRRLEX R EEZEB LT FEHOXELEfML X TRy, REHICMITTHEATESL S
T DI ENRMETHD,
2-3. AMEHL

HE MRS HE S R IR ETOMBEFLORAE L ZNA~OXEDRKEDKERFEEHE LT, #l
FIFER DI B OHEMBIRE I ORI T\ D, Fc oA ZEN T 510872 >Th ., JRFIliax
ZDHDIBELIMAITEHAADZ L FEEDOLZEMREE), ZERHICIVERIN TV LHER LI
DOWT, BRIALS . 230, EWEMMERRD S5, R ABBITICRW TR, B2 ICBAaE % OB B E
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FEaT 5 e L bio, EFITHNERA - BNOERRILE ZNEB/T LODONHE - EEH T v 7T LD
O Z D TE 7o, EFEREP DL, HFREDNFEBERNIOEFFICERTE DL L0 RREREOEH 2R
1TBAtET 5 & & bIT, SENLITIEK, RAEBEICH T IEERBELHIET 2L L LTND,

3. SHROMY A LRRE

AANLOHE CEMOMEMN T, ZNETOERBNRBET A FORERIZE EE6T, T XToORE
A RERGE LT, R EICEHER - RRICEERZ1TH . 7o, F—2RELZLITHICERT S
ZEELTRE LR FAREMIBWCEMT 5708 RERBOE LIRS ZETF TN ZEELTVS,
T, BREEOXS E FHEHOEEE AL, LV EZEEEEOEH WL OIIRT LR IREITARTICET S
7 e AEFERM L, S HICEORREZDEOREFEICT 4 — Ry 7T 5 EHZTH R E, &
FIED 7 v A 2RIZhl> T, REMNZRHET 25HEE LTV,

B COMBEEBGOFENER, ZNEEET 5720 OFRIE & B A& OSSR 5 W OER
R RBG LV TINE TCORBMAEIEZ SO, SHICWA AT TEMTH2FHEL L BT b, £,
RIEBH OB A RE T A FEOSCGEICKB ST T, HEOEHOLRZ LV - AR b0 L LT BT
RELMETHY, RO OKMEE L Friz el A ZRE L TS 2 ERFEFICER I TN Z &
L5,

AETOHNOIE, SOICEBEEZED, AHER & FSOEE 2175 RERICBIT L TV EHEE L
TWD D, TSI B EAT S O BRI 2 35 1 2 3 A FEH OO B B (2% 2 il S O & {72 &
Bt s T _RE I Z RSN TV D, AR AMBERERERICL 2R EN/HE-T, 2020
4 BIZITEREORERAITOKEIZET D2 L OFENL TN ZERNETH 5,

4. BHYIC

JFNHRITIX, FEF L L IT, Bl REHEN RN & UTHEITIIL S X 9 B A% i
DTN, ZORBOOHEONDIXMFEE L b, LERoT, 29 LI-HHIBER - SR
OO ALAIZDONT, HE=FWRBPOBIEL, BEALIMZ, 10 JWHIEERIC SRR 556 - iR L
2792, RPN EEREOHEO L LTHSTEITS L9 ThE, 20X 5 RIS b L
720N,

*Shuichi Kaneko?!

INuclear Regulation Authority, Japan

2019 FRKREFNER -3L_PLO1-
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RFHZREMREEY I

TRENELRFARENOR SN
New Inspection Program and Safety of Nuclear Power Plants

REGFEREORIICDELRZ L

To Ensure that the Japanese Reactor Oversight Process Will Increase Nuclear Safety
T b
REREE, 2~ MU 7 XK,

1. [FCHIZ
AFaiE, B LUV R (B AR ROP; Reactor Oversight Process) 0% et 36 J OV O sl ThEE K & B & 73
T5ZEEHEMIC, ROPBARETH L KETCORIELE, AATED bNIHIELEOMBALZET L0
Té?pé HIEDORRIh &1L, (DFIE#E - EEENEELZHNOFER, L) EHEE., QFIECHEMA
#, TROLASOMERESHIE IS LIRS 2 EOFEFANLEI L, EVWIHILVEEDOELZH
T HIEMTE D, ARRTIEETED [HERGE - BEEENERLIZBNOED] LW O BLANG
AASR ROP 28 TX 0 EWWERKEDFEEL [HFEFICXL D H EM, N R2tom EOEBL OfIE Vi
BB DDEFMEITONTHM L b,

2.XE ROPBARIFERSE®D L EFM LT

K[E ROP X, NRC CKEFEIHIHIZEES) [2X > T, 2000 4 4 A7 SiEHBMG S L-HIECTH 50, Bi%
PHARIEIIT 1998 SEMIRK L. DT 2 ER O T THEINHE TH D, ROP OAREZHZLFHMNY L2 D
SLEDO—2IZ, Inspection Manual Chapter 0308 &\ 9 M ATHIE DBR%E, EHOREE T LD XERH D, £
NEOHIELS &, ROP OBRFSICRKE R L RIT LI HRFENR A ZTL 5,

1998 “EFK, ROP DBAFEBHIAIZH 7=V . FHEtaat Dz (workshop) 23, 4 HEIZO72 V) Bifig =417z, NRC k&
(ORER, 45 Hils), HFEE B oAENBEL, AROEE L REZHIRET 57200 1EE LT 27 E#R
BIEH L, BT+ —~ AuH5HE (ROP) ZBF L L5 LMEPMThNT=DTH D, NRCIREITE
ITOREHIEICBTARBEAEZHALNNI LI ET, EO LI R T7 r—~  AFHiZ BFE 3702285 L.NRC
DT — L(IRAP)Z L DIEEN ZHAI Lz, N7+ —~ U AGHERIEEZRIETI L X 5 &, Zkicbhiz 23R8
IR CTHRE Sz, NRC OflE SR E T, FMSE#EORREE =T, ROP B Z AT LAV 2
— LB EMANTEY . NRC X, FIEHEICT, E~ORIG G 2B 22 TR bRWRRICH -2, £h
Wwz., BAEIZHT= 5T, NRC (X NEIJR =3 X —HR), FE-FZOAGOL &, NS FEEZED
(AHBED7 72 ) F—4—%2%07- NRCEEICHT 2EZOMEBRVFAELY),

3. BERMBRHLI-4DODDEERE
M2 SR ETHARREOEET Vo X (R v—2OfE] TVARZ A4 %4 FOfEM] [P
(Performance Indicator) DiE L ARG R & DA T 7 L—3a ) TEERICEBIT 2 EIHE O%E ] Tho7z
2, RY —2ioiE] (TR L T, TREDE 2 ) TRAEOBERHE] TNRC OMSIPE) [T7ERA AV MC
%Hé@§®%6%®ﬁw1@@ﬁémtomz\F%mmﬁzﬁj_omferC@ A Sh
TR T, FEENLEIHEE TE HMMEA . zero defect tolerance 705 ED L~YLIZFERTET H >, EW\oiz
FHRMSMTONTZ, NRC 1387 —~ 2 ZADF IR TIRWBIME AR E L TR, 20 ERNERIC
LRI AZ S & Z LTV D00 S v, LB EE O TV (little or no safety S|gn|f|cance)uﬁ':’féf
Rba—v NI 3= A LD T =ZHONThH, FEEOFIAEN NRCIZLY LE2—MTbihvd Z
LT, FEEOTGE (program) (ZxF LR RFERAMAbND, EWIHBIRETHLAERIERE LTE

2019 FRKREFNER -3L_PLO2-
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WMOT =TI ELNTZDTH 2,

(BIMEOEZ )7 SPATEREE L CRESNZERICIE, FAS#IZH > NRC EEOAES BT 555
BENDHD, ROPDJFA L 722 NENC X 2#E T LWHBIOEE 7 a2 2B\ T, SfiloRfE, 24
DEMEIZONTHE X DREZ LRI TV, FHEZEIE, NRC Z BT 5 ERESOAMSER & LT
IR TBY, 2F0 BEEOE X #&EiwmT 5 2 & 13X ROP OO EE/LFETH 57215 T/ <, ROP
B 2B A7 b DI D HHERUWNRC DLEBZRTHEDOTH- L Bbns I,

DB COEMT TREOE 257112 & 8% 57, ROP DR % 2T FHFT OV TREIDED Hiviz, B2 1E,

(V27 A %A FOER] LTI, BREITRESEHOEGNCA A O AN (et -
B FIZOWT, PIOTEREMARR L DA T 7 b—a ] LT wﬂ’%ﬁé%é%ﬁ%%
BT, BHMR S VBREOHRONDA T 7L —32 g U BT INITHONT, TEEHRICIS T 2 iy & o1 E|
WZBI LTIk, F3EE O & EHE & (corrective action) Z {29 NRC DEZI 2T 7 > g AZONW TR E 73%%56%32@
776

4. HIEEZOREEFLICLIVHEZRESES

LHTOMRMEZE L, ROP ORI #23ED Hi, ROP OBi%E, REM, AEMNRALY v FTH#D 5N T
KD, ZOWFRIZBNTS, oD 4 SOFEREDPRE LT 5TV 5, FlZIEX. ROP O GHEER13F)
A7z NRC #8470 SECY99—007 Tli&, Y AV RAIEMN LICBEORRZMNLT 52 L NRERINLTND
BiteER, WEL LD EBRMETIeZ LT, HIEOYEE - BREORMIC fémw®£L§%M%%¢_
Loz, ROPIZESTHBILEIIELTWVWDHIZ L, ZOFEELTHRY A2 L, FEEZHITA LY
HEEORE R, RETEECE Y 2 8 A~ORBREOBE 72 &, ROP OARER % 72§ 5 IZ 33~ 2 B A
HHLNT-DOTH S,

KER T N ZEAITHOEME TH VY KE ROP DO E - ANETH L [BEETHRFHFEME (Union of
Concerned Scientists) | DIt &7 0y =7 N7 4 L2 % —Tk % D.Lochbaum K%, R ER
777 NEE, FTREARIR Y RN AT 4 —~ U ADFIR AR L, RE LW T 4 —~ o AHFTOR M %
RXETEL LX), REREELXFET L0 THD) LikD (FIKICKTLEZTOBESEVMAELY),
AR LE, EAPARHE O ROP IZHOWTHERREZEZDHITHIZD LTD 9 >DRIZHEHR L. NRCEXE
R, BEEBEDNRERET A ENAEHIEE NS

1. ROP DEARECTHN—FTRELS v a—, BT T A HEIMTHY, SNTHROE DX D,
ZLTHAN—FTRETRNVDIZ, IX—=ZN TN DD,

C AR X0 RTINS D7D E ) TRE D,

3. BARECTEDLI RV XU X —PFEET D0, B3, BIEORARED T, EEREZ
58S 2 FIEE 722 T DD,

4. NRC DN bBEEMRNRT 43—~ A v a—|{lT7 =N ATE DL IR DIFEIMN, FEEOA
N =g RN T F—=  ZADFE T, H7212 NRC 287 4 — B 24 _E b DIEAf7>, i#Z NRC D
T g RS TR & GEIIIA D,
JA TR~ 7 LT2RDE 2T X0 REAREICT 272012, (& LET XX,

D EDTHIEREAREIZOEZ LY S EL AT L—FTE D,

7. R, MEEY., BEROERELECARES oM HMETE DS LS BARELRET L LEL, £h
ES (IR

8. BEDBREE UMIERORNMEME, IEREIR, 7 v 7 L — NOE, Bz 2 ¥ RE - Mg e &)
EERICBIEORAREZ RET L Lo, 2T,

2019 FRKREFNER -3L_PLO2-
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9. F—ATOMREBHEL LETE L Lo ZIHTh,

BRI BRSO —BITH DA, NRC DREICED LA, FEE LW OTEDYFEDRL LT, MIEEEZE
DIMEIRWBERE R, TNENDNLEN S ROP Ok R %% %z, 4 (common ground) L, #&F L Cid. il
SR S D E 0 A fel T D 7 e A Z A, ROP ORI A B2 b K 5,

5. HIEDELL L

2018 “F-4J8H, NRC % Transformation Initiative F— A% L, WES OB T2 RIRF DEMR~3HE L L 5 & Bl
DR Z RETEHMZRB LD TH 5, ROP IZOWTH, U A7 IERZIEH L 728 (achieving modern
risk informed regulation) > 32515 % H #§ L 7= ##t(enhancement) 2347410 T % 9, NRC OFFHZx L, NEI 1,
U 27 G RZETER LTz Z 0 EOR TR RRA BT 5 27 DIRE AT > 72, £72 5 =3 T % D.Lochbaum
KiZ, Transformation D EH D7 H1IZ, ROP DAL, Transformation EOFRE AN E 2, FEREBE L OF v
YT HRRTAY NTLODOYE LR LTS, KEIZEBWT, BlMND 19 FE1RfRE 5 L5578,
ROP Z L0 LWHIEIC L X 9 &, HFH - BRE IIHF Lt T2,

6. F&&H —ERBOMBEmZEL. BARIR ROP % IBMNI-HE] 12—

Bl EE OB, BHIEN ORI E~OBITHED HiLD & &, YFEEITDH & LV EREDOR TRE & F&RN
WAL D, HLWHIEZ S E<BBTED, BOXGTE 20 E 20T+ 248%, Hr LWHIES B %
FBTHMNE I D E Bx ORLEPR L EE -BIREOMTE Z 5, KED ROP BN Z 9 Tholo L H1iT,
HARR ROP &, ADVEGEH - EHT 26D TH LU, ZORE CTHEA 23T A ERe N 6| EL Wik
LTV ZEizesp9,

AR TIE, HAM ROP OBMIZHNT, 29 LIeALERY X, BHIETEROEITES FiEE LT, &
AT RE 40088, BBRESBASIECICRY e 2 LIS R L, ESTE IOV TIE, H AR ROP
DRFHIBWT, EDHHNTWD Z LA H D, 2016 4F 1V BASA L7+ T o Tirddil B o RiE LIZE
T O T — L) SAEFEE TR E Vo AR CITh TR Y, FFRENFAEETH Y . H AR ROP OfFHE
WAMDZENARETH D, FTOBHMITIEA R ERAICE EE 6 REHBKICHTZD . FFHH#
T IEAY A S CHTRICH T3S 2% L s, RITIREIL, BT @22 RERNA0REI12T,
A &SRR ROP OO FREE 2 EE L T\ b, ARIZBWTS, A TIESHHA, HAR ROP 0@ E
LR EALOODH D, FiFX, ZOWMYMHATFIH TR (2) THIEOHRMNRER. T72b bia Ok
B LR 2 2 OFEBALFTO T L) 128 > THERERTIT WD, HFEE - BERENS
TOXFEGE, i TGRS TN Z 0, MR A G D ERBE~ DOk O —H L 725, AARM ROP # X
BN THIEIC LTI 9 LALEKRTHZ L 22, BFNLRIELIE—ANOE ORI MHTe&E T2
WTEA D,

BEXH

1) JRFIIRET, TRAHEE oo RIE L o J7 iz 2nW T (52) ) 2016 4

2) NRC, 73— A7 EAAL Tt 20BEHECETIEAHER 1998 4
3) CKE LBEaF 105 7V o S EE IRATERE 1998 4

4) D.Lochbaum, INRC JEARE v/ Z 4] 2013 4F

5) NRC,SECY 18-0060 [V X7 A i1EH LIkl FH ] | 20184

*Hiroko Kondo® 2

The Univ. of Tokyo, 2 Matrix K
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RFHhREeEMEEY a3

FREHNELRFARENOR SN
New Inspection Program and Safety of Nuclear Power Plants

TREFEEALFEFHREMOREMZEDSI-OOEXFEORY HH

Efforts to introduce new inspection program and increase the safety of nuclear power plants
ERIEMET, B!

e ST

RFNAREEFMOREUZEHLHLETHMIC. BEE - HRHABNASRON-EREZFDITEALT
WL E=®IZIE. VRV ETRICEREBL. YRV ZEDESICRYESHIIEELRFETH D,

SHROBRBREREDRK L Lo EEXEO—EMWETZOHE., MFEMNTNIA—TUAR—XT)
RY AU TA—LFDORHFNETRE] LD IAEA BERFIFFMEY —ER (IRRS) RO A vE—TIE,
FIEREDHR L SIN-KEOBREHEI) 73— -F—n\H4A4 - TOEX(ROP) I DHLEZTHY.
FREWESL COBMRUEDEFHERHIED SN TS,

—H. BEENREFMOREMZEAEL TN EDHIZE, VRIVBEREZFAL., 752 FOXREVER
[CEVWTHIEIREAZHEL. BEVLEREFEEMO TV RYBADNLELL D, TOLHORMEHEL
T. FEBQFIVRVBERZFALEERBRE (UT IRIDMJ £WV3) FORREFHREBFHROI AR A L MC
BATDHIEE LTz, 2018 F 2 AICEXHZITIRIDM 2RI 5-OOMYBAHAE - 7o avIoUE
Z RIDMEBE TS0 & LTHMY D, BRE. HBEHE T QY 5L (CAP:Corrective Action Program) . 3
vI74¥1L—3 3 VEHE (CM:Configuration Management) |, BEMICESDH-1EEEIEIZE (PI: Performance
Indicator) DEFMZEEDT= N T+—<T U RER - §Ffil. PRAETILOEE - EREZEHT- 1) X0 5 |
&L= RIDM DERERDEREDHICHMYBATNSGECHTH D,

2020 F 4 AQRFHRHFABREDABBAZHFTA. FRELLTREIACDOFHOREEMESE D &
#HIZ, BXEIFPHOMFEHLRL2EMEICRYBATL,

Sk, BEl FHLERESNE) EEERG EEBFOMYHEA) NEFIAAEL, RNRAFLTYT
LGNS RFAREFORLUNHRF - ALLTOWS ZEZH/FHT 5,

* Norio Atsumi! and Tomoyuki Yokoo!

! The Federation of Electric Power Companies.

2019 FRKREFNER -3L_PLO3-



2019 Annual Meeting

(Fri. Mar 22, 2019 1:00 PM - 2:30 PM Room L)

[3L_PLO4] Discussion

MR T/I3 T # — ¥ Y IR— XD K DIBEHRITHEL), U X OEHEER U EEFHES C AR 0%
2345 BAFEICHE  BEIELITRTTHSBEVSIAEA RRSIBESEDISHES (T, HLOREHESE
20204 BN 5 RERT BRODEBIEHNSNTNS, ABELY Y3 VTE. COFREHENAGERS
NBCHED. RESIEPZOMREHZIELEN/A T 4 — VY IREEZHN. BENCESEERLISIESS
Ot X EMHE S EE CED D ICUBHEANLE R FEZNRBICDUNT, HOERL HRETS & TH
SHCT B0

©Atomic Energy Society of Japan



2019 Annual Meeting

Planning Lecture | Board and Committee | The AESJ Ethics Committee

[3M_PL] Continuing Qualitity Injustice Problem and Ethics
Challenges to learn as a nuclear industry

Chair:Kyoko O hba(JAEA)

Fri. Mar 22, 2019 1:00 PM - 2:30 PM Room M (Common Education Bildg. 2 3F No.37)

[3M_PLO1] Consideration and Ethics on Recent Quality Illegal Problems
*Masanobu Kamiya' (1. JAPC)

[3M_PL02] Culture and ldeal Response of Organizations
*Toshihiro Okuyama' (1. ASC)

©Atomic Energy Society of Japan
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mEFEStEYI a3 Y

EERITOMETERMEE RE
~FEFHHREELTESRERE~
Continuing Quality Injustice Problem and Ethics
~ Challenges to learn as a nuclear industry~

(1) REDORBAFEMEICEHLLHER L ME
~FRFHAFEMEEBEREBEICFH [F=RREE~

(1) Consideration and Ethics on Recent Quality lllegal Problems
~Issues for Next Revision of Ethics Code of AESJ~
e Bt
LAARJEE

1. [FC®HIC
%%iﬁﬁﬁ%ﬁ“A(uﬁfﬁ%ﬁ“AJkw’)ﬁﬁ%é%@éé-%%%# LTCWAHNHTHD
AR BLEASE XL T AL, EEEAOLOTH D,

E%ﬁ%ﬁwﬁﬁ& X, 2001 FEOHIELEE, ZNFETERIEESNTETND, Ziu, [HEITRHL &
EBIZEET DD THD] EDBEZDOT, IMTICHRBREOE(LLBE L HBREZHERT 5 2 & 2 mit
FEEOREBARBEHBLRBEL TVHZLITESNTWDS, 20720, R HEEHEEESOREREREHRD
—ol%, TR FSmEHEE (M - BE - TEOFTI]) OLEROER] ThoH.

® LT, MEHAREE - SUEORE L R FIFESE 2T, MERRIE. ZORFLICHRED DT

# 1 AARFFHFRMEEBEHE - SOEORKE & BRI FE

® e mEERS O R R E R A G 2 TR s
1995 BENA : AU 245% NalRiRFR, E7A4REL
1997 HENR © 7 27 7 /b b ECALER R K SR TS il
1998 IAJRELS  HAFEREHRERRT — X H S
1999 BNFL : MOX AEHUE T — X & A

B ERELZBRE 1 RS JCO Fifi st i
2001 | feBESIRRADE, fWEEERER
2002 HE B ERREERG S A
2004 | fEEROSE (2003, 2005, 2007, | PIAE : 9EHE 3 Sk 2 UOREUE BN
2000 | WDPHAED  mmre e | EHEE | EREB SR FE
LD ERERED B ¢ PRI K B HAREXIS 0 55
2009
2011 W EEE R IEETHEG

2014 | fwERERARSCE B ER)
2018 | fmEEHIfECE (6[01H)

*Masanobu Kamiyat
YAPC
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L., S REREEL B2 R EEICHONT, HENE LB RPRREEZLZ L. 20N
HIRAHI D N E FIHA ISR ORI - BE - ATHOFLNIKMT 5 L9 IO TE TN 5, fmEHRSE -
BOE DFEIT RS HPIIZFE L < ik ST 5,

BT OB 2018 4F 1 A ICUE P SN b DIEN, ZOWERDOH M EZES TIREKR A T\
2017 FERKLIRE, HENHE 2 — B2 L 5 R Y 2 e R CHEM A — D2 X D E T — Z RIERESE R K 2 &%
HLTWD,

EROBEIT, £ 1 DX ) RFEECHERNEMEOALEZE L LTTI O TRV, LiL, 2017
ERUBRIZH T L T D REAREMEX, b0 W THRZY — RLCEEEPEORBREELIN L, 2
O, HINEMEIC LD LA RMERE RICHDH EEBEZIBND, Z0H, BEFIT TV MERERN
OB FAEBE L IROMBBFRLEORFHIB W TR AR S N FHARFNTHZ LITEETHH EB X,
WEEEE DI W CEm a2 M L T\ 5,

2. MEAEMEICELIEREMBERE L OBER
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