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Room B

Planning Lecture | Board and Committee | Board of Directors
[1B_PLO1] Challenges of ANFURD for contributing
to Fukushima recovery and 1F

decommissioning
Chair:Mitsuru Uesaka(Univ. of Tokyo)
1:00 PM - 2:30 PM Room B (A21 -A Building)

[1B_PL0101] Opening remarks at this session
*Yasuo Komano' (1. President of AESJ)
[1B_PL0O102] Challenges for health communication due
to radiation exposure after the Fukushima
nuclear accident
*Hideki Matsumoto’ (1. JRRS, Univ. of Fukui)
[1B_PL0O103] Challenges for health communication due
to radiation exposure after the Fukushima
nuclear accident
*Yoshihisa Matsumoto' (1. JRRS, Tokyo
Tech)
[1B_PL0O104] Towards handling tritiated water
*Takami Morita' (1. JSFS, NRIFS)
[1B_PL0O105] Towards handling tritiated water
*Kaname Miyahara' (1. AESJ, JAEA)
[1B_PL0O106] Potential risks of fuel debris retrieval;
Perspectives on key issues
*Shunichi Suzuki' (1. JSCE, Univ. of Tokyo)
[1B_PL0O107] Encouraging further cooperation with
ANFURD
*Hiroshi Miyano1 (1. AESJ's 1F
Decommissioning Review Committee, Hosei
Univ.)
[1B_PL0O108] Encouraging further cooperation with
ANFURD
*Reiko Nunome' (1. AESJ's Fukushima Support
Projects, NUMO)
[1B_PL0109] Open the floor for discussion

*All speakers1

Planning Lecture | Special Session | Special Session

[1B_PLO2] Nuclear Power Plant Safety Now
Chair:Hiroshi Miyano(Hosei Univ.)
2:45 PM - 4:45 PM Room B (A21 -A Building)

[1B_PL0O201] The purpose of session
*Yasuo Komano' (1. President of AESJ)
[1B_PL0202] Securing the safety of the world's nuclear
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power plants

*Mitsuo Matsui' (1. WANO TC)
[1B_PL0O203] Ensuring the safety of Japanese nuclear

power plant

*yasuhiro Kettoku' (1. KEPCO)
[1B_PL0204] Safety of Nuclear Power Station: Social

Perspectives

*Kohta Juraku' (1. Tokyo Denki Univ.)
[1B_PL0O205] Safety of Nuclear Power Plant from

academic point of view

*Naoto Sekimura' (1. Univ. of Tokyo)

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

[1C_PL] Roles of Materials Science and
Engineering for Restart and Ensuring the

Integrity of LWRs
Chair:Koji Fukuya(INSS)
1:00 PM - 2:30 PM Room C (B21 -B Building)

[1C_PLO1] Study on SCC from Viewpoint of Long-term
Use in LWRs
*Yoshiyuki Kaji' (1. JAEA)

[1C_PL0O2] SCC Experience and Countermeasures in
BWR Power Plants
*Junya Kaneda®' (1. Hitachi GE)

[1C_PLO3] SCC Experience and Countermeasures in
PWR Power Plants
*Noriaki Sugimoto' (1. MHI)

Planning Lecture | Over view Report | Over view Report 1 - Research
Committee on Fuel Debris

[1D_PL] Activity Report of the Research

Committee on Fuel Debris
Chair:Hiroaki Abe(Univ. of Tokyo)
1:00 PM - 2:30 PM Room D (A32 -A Building)

[1D_PLO1] Motivation for the Founding of Research
Committee
*Yuji Ohishi’ (1. Osaka Univ.)

[1D_PLO2] Current Status and Issues of Accident
Progression Analyses
*Takanari Ogata' (1. CRIEPI)

[1D_PLO3] Current Status and Issues of Fuel Debris

Characterization (1)



Wed. Sep 5, 2018 Planning Lecture

*Masahide Takano' (1. JAEA)
[1D_PL0O4] Current Status and Issues of Fuel Debris
Characterization (Il)

*Kinya Nakamura' (1. CRIEPI)

Planning Lecture | Joint Session | Joint Session

[1G_PL] Current status and issues on the

implementation of clearance (1)
Chair:Minoru Okoshi(JRIA)
1:00 PM - 2:30 PM Room G (A37 -A Building)

[1G_PLO1] A review of approaches to setting the dose
criteria for clearance
*Haruyuki Ogino' (1. CRIEPI)

[1G_PLO2] Current status and issues of the
implementation of clearance in Japan
*Kimiya Ishii' (1. FEPC)

[1G_PLO3] Explanation of the Guidelines for Moving
out of Contaminated Commodities from the
viewpoint of Clearance

*Makoto Hashimoto' (1. JAEA)

Room |

Planning Lecture | Board and Committee | Standards Committee

[11_PL] Toward revitalization of establishment
and utilization of academic societies

standards
Chair:Naoto Sekimura(Univ. of Tokyo)
1:00 PM - 2:30 PM Room | (B33 -B Building)

[11_PLO1] Role and concept of the academic societies
standards
*Naoto Sekimura' (1. Univ. of Tokyo)

[11_PLO2] Tasks for enhancement in activities of
establishment of academic societies
standards
*Yoshiyuki Narumiya' (1. JANSI)

[11_PLO3] Action of Safety Improvement and
Expectations for academic societies standard
*Kenji Murano' (1. TEPCO)

[11_PLO4] Potential of academic societies standards in
risk-informed and performance-based nuclear
oversight program
*Shuichi Kaneko' (1. NRA)

[11_PLO5] Discussion
*Naoto Sekimura' (1. Univ. of Tokyo)
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Planning Lecture | Technical division and Network | Human-Machine
Systems Research Division

[1L_PL] Applications of Robotic Technology to

the Operation and Maintenance of Plants
Chair:Akio Gofuku(Okayama Univ.)
1:00 PM - 2:30 PM Room L (D12 -D Building)

[1L_PLO1] Current Status and Issues of Rescue Robots
*Fumitoshi Matsuno’ (1. Kyoto Univ.)

[1L_PLO2] Development and Applicability of Snake-like
Robots

*Tetsushi Kamegawa' (1. Okayama Univ.)

Planning Lecture | Technical division and Network | Reactor Physics
Division

[1M_PL] Restart and future of research reactors
Chair:Michitaka Ono(GNF-J)
1:00 PM - 2:30 PM Room M (E11 -E Building)

[1M_PLO1] Restart of research reactors at Kyoto
University and their current status
*Ken Nakajima1 (1. Kyoto Univ.)
[1M_PLO2] Future experimental reactor physics and
nuclear reactor education
*Kengo Hashimoto' (1. Kindai Univ.)
[1M_PLO3] Expectations and requests for research
reactors
*Takanori Kitada' (1. Osaka Univ.)
[1M_PL0O4] Status of projects to restart of JAEA
research reactors
*Teruhiko Kugo1 (1. JAEA)
[1M_PLO5] Discussion

Planning Lecture | Technical division and Network | Social and
Environmental Division

[10_PL] Communication Activities of Nuclear

Operators
Chair:Shoji Tsuchida(Kansai Univ.)
1:00 PM - 2:30 PM Room O (D25 -D Building)

[10_PLO1] JAEA's Activities about Communication with
Local Residents and the Young Generation
*Sweet Potato etc.” (1. JAEA)

[10_PLO2] A Study of Energy Literacy among Lower
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Secondary Students in Japan
*Yutaka Akitsu’ (1. Kyoto Univ.)

[10_PLO3] Back and forth between "public acceptance"
and "risk communication”

*Sinetsu Sugawara’ (1. CRIEPI)

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

[1P_PL] Approach to collecting plant specific data
and building of reliability data base for

PRA
Chair:Katsunori Kawai(MHI NS ENG)
1:00 PM - 2:30 PM Room P (E21 -E Building)

[1P_PLO1] Issues regarding reliability data in PRA for
Japanese nuclear plants
*Akira Yamaguchi' (1. Univ. of Tokyo)
[1P_PLO2] Status of collecting reliability data and
building of database for PRA in USA
*Woody Epstein’ (1. Appendix R Solutions)
[1P_PLO3] Efforts for establishing high-quality
domestic PRA reliability database
*Hiroyuki Takahashi' (1. CRIEPI)
[1P_PLO4] KEPCO's approach to collecting plant
specific reliability data for PRA
*Hirohisa Tanaka' (1. KEPCO)
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2018 Fall Meeting

Molten Salt Reactor Development
Chair:Takayuki Terai(Univ. of Tokyo)
1:00 PM - 2:30 PM Room D (A32 -A Building)

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

[2A_PL] Recent development of environmental
monitoring method for substances

derived from Fukushima Daiichi accident
Chair:Jun Kawarabayashi(Tokyo City Univ.)
1:00 PM - 2:30 PM Room A (B11 -B Building)

[2A_PLO1] Radioactive particles emitted at the 1FNPS
accident
*Yukihiko Satou’ (1. JAEA)

4:20 PM - 4:35 PM

[2A_PLO2] Monitering method for radioactive cesium in
marine sediment after Fukushima NPP1
accident
*Seiki Ohnishi’ (1. NMRI)

[2A_PL0O3] Environmental radiation distribution at
seven years after the accident and new
technology development
*Yukihisa Sanada' (1. JAEA)

Planning Lecture | Joint Session | Joint Session

[2B_PL] Compact Accelerator Neutron Source and

Nuclear Data Needs
Chair:Noriyosu Hayashizaki, Tatsuya Katabuchi(Tokyo Tech)
1:00 PM - 2:30 PM Room B (A21 -A Building)

[2B_PLO1] New neutron spectrum formulation of Be+p
reaction for design and applications of
compact neutron sources
*Yasuo Wakabayashi' (1. RIKEN)

[2B_PL02] Needs for neutron source and nuclear data in
developments of an active neutron non-
destructive system
*Yosuke Toh' (1. JAEA)

[2B_PLO3] Industrial applications (mainly medical) of
small accelerators and nuclear data for
those applications

*Takahiro Tadokoro' (1. Hitachi)

Planning Lecture | Technical division and Network | Nuclear Fuel Division

[2D_PL] Domestic and Overseas Progress on
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[2D_PLO1] Progress in the World

*Yuji Arita’ (1. Univ. of Fukui)
[2D_PLO2] Progress in Japan

*Michio Yamawaki' (1. Univ. of Fukui)
[2D_PLO3] Progress in China

*Xu Hongjie, Xia Xiaobin' (1. SINAP)

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

[2F_PL] Present Status of R&D Activities for
Nuclear Non-prolifaration, Safequards

and Security
Chair:Kazunori Suda(JAEA)
1:00 PM - 2:30 PM Room F (A36 -A Building)

[2F_PLO1] Active Neutron NDA Technology
Development for Nuclear Non-proliferation,
Safegurads, and security Purpose
*Mitsuo Koizumi' (1. JAEA)

[2F_PLO2] Development of Cyber Security Target
Identification Method for Nuclear Facilities

*Kazuyuki Demachi’ (1. Univ. of Tokyo)

Planning Lecture | Joint Session | Joint Session

[2G_PL] Current status and issues on the

implementation of clearance (2)
Chair:ltsumasa Urabe(Fukuyama Univ.)
1:00 PM - 2:30 PM Room G (A37 -A Building)

[2G_PL0O1] Overview of the revision of the Safety
Guide RS-G-1.7 and its issues in discussion
*Takatoshi Hattori' (1. CRIEPI)

[2G_PL02] Concept of restricted use of contaminated
rubbles in the Fukushima Daiichi NPS
*Taro Shimada' (1. JAEA)

[2G_PL03] Reuse of useful elements recycled from
spent nuclear fuels, and concept of their
clearance

*Tomoyuki Takahashi' (1. Kyoto Univ.)
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Planning Lecture | Technical division and Network | Advanced Reactor

Division

[2H_PL] Report from Fast Reactor Strategic
Roadmap Committee

Chair:Akira Yamaguchi(Univ. of Tokyo)
1:00 PM - 2:30 PM Room H (B32 -B Building)

[2H_PLO1] Scope of Fast Reactor Strategic Roadmap
Committee
*Naoto Kasahara' (1. Univ. of Tokyo)

[2H_PLO2] Long-Term Perspective: Significance of Fast
Reactor Development
*Yukihide Mori' (1. MFBR)

[2H_PLO3] Short-Term Perspective: Technology
Succession and Safety Improvement Based
on TEPCO Fukushima Dai-ichi Accident
*Takaaki Sakai' (1. Tokai Univ.)

[2H_PLO4] Discussion

Planning Lecture | Joint Session | Joint Session

[2K_PL] Issues for security measures for univer
Chair:Nobuaki Sato(Tohoku Univ.)
1:00 PM - 2:30 PM Room K (B41 -B Building)

[2K_PL0O1] Opening Remarks
*Mitsuru Uesaka' (1. Univ. of Tokyo)

[2K_PLO2] Current status and issues of security
measures at university nuclear fuel facilities
*Toshiaki Hiyama' (1. Kyushu Univ.)

[2K_PLO3] Current status and issues of security
measures at university Rl facilities
*Tsutomu Ohtsuki' (1. Kyoto Univ.)

[2K_PLO4] Subjects and prospects of security measures
for facilities other than commecial reactors
*Toshiaki Hiyama1, *Tsutomu Ohtsuki?, *Mitsuru
Uesaka® (1. Kyushu Univ., 2. Kyoto Univ., 3. Univ.
of Tokyo)

[2K_PLO5] Closing Remarks
*Masayoshi Uno’ (1. Fukui Univ.)

Planning Lecture | Board and Committee | Public Information Committee

[2L_PL] How to disseminate information to

society as AESJ
Chair:Reiko Nunome(NUMO)
1:00 PM - 2:30 PM Room L (D12 -D Building)
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[2L_PLO1] The current status of disseminating
information thourgh mass media and the
future
*Mito Sagai’ (1. CRIEPI)

[2L_PLO2] The current state of the positional
statement and the future

*Ryuichi Yamamoto® (1. JAEA)

Planning Lecture | Technical division and Network | Fusion Engneering
Division

[2N_PL] Education and human resources
development in the field of fusion

engineering and science
Chair:Satoshi Fukada(Kyushu Univ.)
1:00 PM - 2:30 PM Room N (D23 -D Building)

[2N_PLO1] Expectation of education and human
resources in fusion engineering and science
in universities
*Noriyasu Ono' (1. Nagoya Univ.)

[2N_PLO2] Expectation of education and human
resources in fusion engineering and science
in companies
*Akira Ozaki' (1. Toshiba Energy Systems
&Solutions)

[2N_PLO3] Present status of education and human
resources in nuclear engineering

*Nozomu Fujimoto' (1. Kyushu Univ.)

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

[20_PL] Nuclear Energy in Poland
Chair:Yukio Tachibana(JAEA)
1:00 PM - 2:30 PM Room O (D25 -D Building)

[20_PLO1] Nuclear Energy in Poland
*Kazuhiko Kunitomi' (1. JAEA)

Planning Lecture | Technical division and Network | Nuclear Safety
Division

[2P_PL] Learning from Progress of Fukushima Dai-

ich Nuclear Accident Clarification
Chair:Naoto Sekimura(Univ. of Tokyo)
1:00 PM - 2:30 PM Room P (E21 -E Building)
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[2P_PLO1] Technical Bases of Severe Accident Sequence
Groups including Fukushima Accident
*Mitsuhiro Kajimoto' (1. NRA)

[2P_PL02] Classification of Resolved/Unresolved Issues
andImplications for Nuclear Safety Research
*Akio Yamamoto' (1. Nagoya Univ.)

[2P_PLO3] Lessons for Ensuring the Effectiveness of
Severe Accident Measures

*Yasunori Yamanaka' (1. CRIEPI)
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Fri. Sep 7, 2018

Room C

Planning Lecture | Board and Committee | Ethics Committee
[3C_PL] Ethics of nuclear power stakeholders

necessary to provide against disasters
Chair:Reiko Nunome(NUMO)
1:00 PM - 2:30 PM Room C (B21 -B Building)

[3C_PLO1] Safety culture fostering activities of JAEA
*Kimio Ito" (1. JAEA)

[3C_PLO2] Safety culture fostering activities of JAEA
*Norio Nomura' (1. JAEA)

[3C_PLO3] Comments for the safety culture within
R&D institution (part 1)
*Akihide Kugo' (1. JANSI)

[3C_PL0O4] Comments for the safety culture within
R&D institution (part 2)
*Takeshi limoto' (1. Univ. of Tokyo)

Planning Lecture | Over view Report | Over view Report 2 - Japanese
University Network for Global Nuclear Human Resource Development
(JUNET-GNHRD)

[3E_PL] Strategic Nuclear Education Model
Program by Global Educational Network

for Nuclear Human Resources

Development
Chair:Tetsuo Iguchi(Nagoya Univ.)
1:00 PM - 2:30 PM Room E (A34 -A Building)

[3E_PLO1] Outline of Program
*Kenji Takeshita' (1. Tokyo Tech)
[3E_PLO2] 1st Subcommittee: Results of Nuclear
Fundamental International TV Seminars
*Akira Nishimura' (1. Tokyo Tech)
[3E_PLO3] 2nd Subcommittee: Results of Nuclear
Safety Practical Seminar "Dojo"
*Manabu Sato' (1. Hachinohe Tech.)
[3E_PLO4] 3rd Subcommittee: Results of Nuclear
Human Resources Development for
International Future Leaders

*Yasuhiro Kanto' (1. Ibaraki Univ.)

Planning Lecture | Over view Report | Over view Report 3 - The
University of Tokyo, Yayoi Research Conference -Techniques and
application of atomic and molecular spectroscopic analysis-
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[3F_PL] Research developments using excellent

properties of Lasers Il
Chair:Shuichi Hasegawa(Univ. of Tokyo)
1:00 PM - 2:30 PM Room F (A36 -A Building)

[3F_PLO1] Development of a non-invasive blood glucose
sensor using a mid-infrared laser
*Koichi Yamakawa' (1. QST)

[3F_PLO2] Development of a laser processing technique
combined with water jet technique
*|ppei Ishizuka' (1. HIIGE)

[3F_PLO3] Emission spectra of laser-produced plasma in
water

*Tetsuo Sakka' (1. ®K)

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

[3H_PL] Application of Artificial Intelligence

Technologies and its Future Prospects
Chair:Kei Ito(Kyoto Univ.)
1:00 PM - 2:30 PM Room H (B32 -B Building)

[3H_PLO1] Construction of surrogate model for
prediction of crack propagation using deep
learning
*Yoshitaka Wada' (1. Kindai Univ.)

[3H_PLO2] Preliminary Study of Technology for
Replacing Computational Mechanics
Simulation with Machine Learning
*Yasushi Nakabayashi' (1. Toyo Univ.)

[3H_PLO3] Advancement of Nuclear Reactor Inspection
with Image Processing and Al

*Naoki Hosoya' (1. Hitachi)

Room |

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

[31_PL] Periodical Report from Study Committee
on Decommissioning of The Fukushima
Daiichi NPP

Chair:Naoto Sekimura(Univ. of Tokyo)

1:00 PM - 2:30 PM Room | (B33 -B Building)

[31_PLO1] Status of progress of Fukushima Daiichi
nuclear power plant decommissioning
*Masumi Ishikawa' (1. Tepco HD)

[31_PLO2] The effort of organization for



Fri. Sep 7, 2018 Planning Lecture

decommissioning, and the situation of a road
map
*Yusuke Tanaka' (1. METI )
[31_PLO3]
*Toshihiko Fukuda® (1. NDF)

[31_PLO4] Current Status of IRID R&D Project for
Fukushima Daiichi nuclear power plant
decommissioning
*Hideaki Kiyoura' (1. IRID)

[31_PLO5] Topics of Decommissioning Committee

*Hiroshi Miyano' (1. Hosei Univ.)

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

[30_PL] Evaluation for the Effects of Nuclear
Power Plant Operating Period on Ageing

Deterioration of Components / Structure
Chair:Takaaki Sakai(Tokai Univ.)
1:00 PM - 2:30 PM Room O (D25 -D Building)

[30_PLO1] The Activities for Long-Term Operation of
Nuclear Power Plants
*Masanobu lwasaki' (1. KEPCO)

[30_PL0O2] Ageing Management for Metalic
Components / Structures
*Taku Arai' (1. CRIEPI)

[30_PL0O3] Ageing Management for insulation
degradation of electric/instrumentation
equipment
*Nobuhiro Ishii' (1. TEPCO HD)

[30_PL04] Ageing Management for reduced strength of
concrete structure

*Ryuu Shimamoto® (1. Chubu Electric Power)
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Planning Lecture | Board and Committee | Board of Directors

[1B_PLO1] Challenges of ANFURD for contributing to Fukushima

recovery and 1F decommissioning
Chair:Mitsuru Uesaka(Univ. of Tokyo)
Wed. Sep 5, 2018 1:00 PM - 2:30 PM Room B (A21 -A Building)

[1B_PL0O101] Opening remarks at this session
*Yasuo Komano' (1. President of AESJ)
[1B_PL0102] Challenges for health communication due to radiation exposure
after the Fukushima nuclear accident
*Hideki Matsumoto' (1. JRRS, Univ. of Fukui)
[1B_PL0O103] Challenges for health communication due to radiation exposure
after the Fukushima nuclear accident
*Yoshihisa Matsumoto' (1. JRRS, Tokyo Tech)
[1B_PL0O104] Towards handling tritiated water
*Takami Morita' (1. JSFS, NRIFS)
[1B_PLO105] Towards handling tritiated water
*Kaname Miyahara' (1. AESJ, JAEA)
[1B_PL0O106] Potential risks of fuel debris retrieval; Perspectives on key issues
*Shunichi Suzuki' (1. JSCE, Univ. of Tokyo)
[1B_PL0O107] Encouraging further cooperation with ANFURD
*Hiroshi Miyano' (1. AESJ's 1F Decommissioning Review Committee, Hosei Univ.)
[1B_PL0O108] Encouraging further cooperation with ANFURD
*Reiko Nunome' (1. AESJ's Fukushima Support Projects, NUMO)
[1B_PL0O109] Open the floor for discussion

*All speakers’
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Challenges of ANFURD for contributing to Fukushima recovery and 1F decommissioning
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Challenges of ANFURD for contributing to Fukushima recovery and 1F decommissioning
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oo TNBIZED . FTWMOMOLREIFEE L THESMICH LA EWIRD 3 On%TF b, O N
PBIES LR - a3l o= —vay] (RBEEI ., @ T M) FULKkOTK ) (18 S1E R - BEFHEE) |
@ Tkl 7 VIR H LICH T HIERIRRE ) (BEFHERE) . S0, 2o OFBEIZ YW CTHEF I HE R
L. FRLOLBUimMERE L, ANFURD & L CORMLE IRV M _RENEE L DO THRET D,

THORBRIE S LR - a3 2= —3 a3 ) Ofaa s LTI, (ERICHEABRICET 2 EHRE R~ L,
RO OBEXCALERP S, SOITERDPRULBDHERERUT 2 2 LM 2721 20 A
WEE, 100 2 U 2 —-Ub b LU OEMREIRIC oW Tk, B RRE <12 X D RESR B 2 JE 210+
52 I THEL <, (RRREIR T HAREITKRT L CEE (ERRRESUS) Bd D EREL T, [EEE
TSR ZE B S (ICRP) SR DEIE 21T-> T D 2 2 EERSHHAT L Z Rk LN D,
BEETOFELORRBREICONVT, RAETHANROL>TNDZ LIZHONT, ERHEORANK
HELZATONI-Z 8L D (27 ) —=2 785 LIEHSN TR, MEBROEEIIE 212 W LG
ENTVAR, BEBEFZITHZ EICEARFRERICONT S TEICH LR ORE A MET 5 2 LAk
LIS,

[hUFTLKOEHN] Offim s LTE, MU F U LR BGIEEAREIC BT, Pk O ERESE N
EHOOLILTRY, SEREREFRME TR LK (MU F LK) IZOWTH B 272 L TRz diKk
FTHZENTED, MIFTLKEBOFTDZ EITIERABSH Y, DOZOMERRN Enb, ED
LI LTS 2 Z E ¥ feED, TOLEDOFMZEEDLHICT E0E, BN ERLED#EmT D
ZLNEE,

MREFT 7 VD H LI 2 IERRRE) Ofm s LT, BRET 7 VB Lo BIZZRE L, K
AL Z 029 D BAEERICED D EO 7 a A& L., Rz B8 L72 Y A 7 K E 2 55
FL TR ZEMNIFE, &I, BET 7 U 138k~ RGN 2 RIBRE CIFRET 5 2 L0, FREMNE
BCYNEDO AL D ATREMENEBE X DD Z b, WD H L - (RERFZIS T DS TEWE O 2\ - FREEED
il BRI, & O IZIIREEY) OBREHER . RERFHERF, KFEOKK - BRHIEFELZEL TEDOLIIC
LARIZIY ML EZEETH20REERDS, 207D, ZHENLERILEID, xR FTEORMEITH
CENMETHY, FHEREL TN I T v T BTHITENEETHD

SHIT, K2R 7T 1Y =7 b EBREIFMRFIZEESR SO ANFURD O Y 1A~ B0
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Challenges of ANFURD for contributing to Fukushima recovery and 1F decommissioning
BYoFE!, CEOEF REE T, gk R—2, ARH AL, RaAk JEMS
A FAC, e E, CARHE BCY, TEE !
VAR EE PR S C AARBU R R S  AAKEY S

1. 2y a nfE

AR % (LUF, AR) OREICEY, FRk 28 4F 5 AICB#T 2 %A 8 gy [ESER - B
JFHEREIZ B IR 2 e &<y (LU, ANFURD ; BIfE, 36 “FWHa3BHl) MHE Lz, twREE LB
SAHERE I Z B RS D IEBI O — @ OZNRN) - =72 K - HEEZ X 5720, 2 ET, HRRBRE LT —7
vavZEBEL, EVOIEEEZHE LAV, =—X& g L, EEREE KT 5720 0Em AT o
oo TNBIZED . FTWMOMOLREIFEE L THESMICH LA EWIRD 3 On%TF b, O N
PBIES LR - a3l o= —vay] (RBEEI ., @ T M) FULKkOTK ) (18 S1E R - BEFHEE) |
@ Tkl 7 VIR H LICH T HIERIRRE ) (BEFHERE) . S0, 2o OFBEIZ YW CTHEF I HE R
L. FRLOLBUimMERE L, ANFURD & L CORMLE IRV M _RENEE L DO THRET D,

THORBRIE S LR - a3 2= —3 a3 ) Ofaa s LTI, (ERICHEABRICET 2 EHRE R~ L,
RO OBEXCALERP S, SOITERDPRULBDHERERUT 2 2 LM 2721 20 A
WEE, 100 2 U 2 —-Ub b LU OEMREIRIC oW Tk, B RRE <12 X D RESR B 2 JE 210+
52 I THEL <, (RRREIR T HAREITKRT L CEE (ERRRESUS) Bd D EREL T, [EEE
TSR ZE B S (ICRP) SR DEIE 21T-> T D 2 2 EERSHHAT L Z Rk LN D,
BEETOFELORRBREICONVT, RAETHANROL>TNDZ LIZHONT, ERHEORANK
HELZATONI-Z 8L D (27 ) —=2 785 LIEHSN TR, MEBROEEIIE 212 W LG
ENTVAR, BEBEFZITHZ EICEARFRERICONT S TEICH LR ORE A MET 5 2 LAk
LIS,

[hUFTLKOEHN] Offim s LTE, MU F U LR BGIEEAREIC BT, Pk O ERESE N
EHOOLILTRY, SEREREFRME TR LK (MU F LK) IZOWTH B 272 L TRz diKk
FTHZENTED, MIFTLKEBOFTDZ EITIERABSH Y, DOZOMERRN Enb, ED
LI LTS 2 Z E ¥ feED, TOLEDOFMZEEDLHICT E0E, BN ERLED#EmT D
ZLNEE,

MREFT 7 VD H LI 2 IERRRE) Ofm s LT, BRET 7 VB Lo BIZZRE L, K
AL Z 029 D BAEERICED D EO 7 a A& L., Rz B8 L72 Y A 7 K E 2 55
FL TR ZEMNIFE, &I, BET 7 U 138k~ RGN 2 RIBRE CIFRET 5 2 L0, FREMNE
BCYNEDO AL D ATREMENEBE X DD Z b, WD H L - (RERFZIS T DS TEWE O 2\ - FREEED
il BRI, & O IZIIREEY) OBREHER . RERFHERF, KFEOKK - BRHIEFELZEL TEDOLIIC
LARIZIY ML EZEETH20REERDS, 207D, ZHENLERILEID, xR FTEORMEITH
CENMETHY, FHEREL TN I T v T BTHITENEETHD

SHIT, K2R 7T 1Y =7 b EBREIFMRFIZEESR SO ANFURD O Y 1A~ B0
EVHIZHONWTOa AL FETAVWE LT, KEOFRE L OBE - B RASHZ B U T ANFURD OHLY 47
WZOWTHEE 1SS & & HIT, THWZERZ45% D ANFURD OIFE)IHEZ T TN,
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Challenges of ANFURD for contributing to Fukushima recovery and 1F decommissioning
BYoFE!, CEOEF REE T, gk R—2, ARH AL, RaAk JEMS
A FAC, e E, CARHE BCY, TEE !
VAR EE PR S C AARBU R R S  AAKEY S

1. 2y a nfE

AR % (LUF, AR) OREICEY, FRk 28 4F 5 AICB#T 2 %A 8 gy [ESER - B
JFHEREIZ B IR 2 e &<y (LU, ANFURD ; BIfE, 36 “FWHa3BHl) MHE Lz, twREE LB
SAHERE I Z B RS D IEBI O — @ OZNRN) - =72 K - HEEZ X 5720, 2 ET, HRRBRE LT —7
vavZEBEL, EVOIEEEZHE LAV, =—X& g L, EEREE KT 5720 0Em AT o
oo TNBIZED . FTWMOMOLREIFEE L THESMICH LA EWIRD 3 On%TF b, O N
PBIES LR - a3l o= —vay] (RBEEI ., @ T M) FULKkOTK ) (18 S1E R - BEFHEE) |
@ Tkl 7 VIR H LICH T HIERIRRE ) (BEFHERE) . S0, 2o OFBEIZ YW CTHEF I HE R
L. FRLOLBUimMERE L, ANFURD & L CORMLE IRV M _RENEE L DO THRET D,

THORBRIE S LR - a3 2= —3 a3 ) Ofaa s LTI, (ERICHEABRICET 2 EHRE R~ L,
RO OBEXCALERP S, SOITERDPRULBDHERERUT 2 2 LM 2721 20 A
WEE, 100 2 U 2 —-Ub b LU OEMREIRIC oW Tk, B RRE <12 X D RESR B 2 JE 210+
52 I THEL <, (RRREIR T HAREITKRT L CEE (ERRRESUS) Bd D EREL T, [EEE
TSR ZE B S (ICRP) SR DEIE 21T-> T D 2 2 EERSHHAT L Z Rk LN D,
BEETOFELORRBREICONVT, RAETHANROL>TNDZ LIZHONT, ERHEORANK
HELZATONI-Z 8L D (27 ) —=2 785 LIEHSN TR, MEBROEEIIE 212 W LG
ENTVAR, BEBEFZITHZ EICEARFRERICONT S TEICH LR ORE A MET 5 2 LAk
LIS,

[hUFTLKOEHN] Offim s LTE, MU F U LR BGIEEAREIC BT, Pk O ERESE N
EHOOLILTRY, SEREREFRME TR LK (MU F LK) IZOWTH B 272 L TRz diKk
FTHZENTED, MIFTLKEBOFTDZ EITIERABSH Y, DOZOMERRN Enb, ED
LI LTS 2 Z E ¥ feED, TOLEDOFMZEEDLHICT E0E, BN ERLED#EmT D
ZLNEE,

MREFT 7 VD H LI 2 IERRRE) Ofm s LT, BRET 7 VB Lo BIZZRE L, K
AL Z 029 D BAEERICED D EO 7 a A& L., Rz B8 L72 Y A 7 K E 2 55
FL TR ZEMNIFE, &I, BET 7 U 138k~ RGN 2 RIBRE CIFRET 5 2 L0, FREMNE
BCYNEDO AL D ATREMENEBE X DD Z b, WD H L - (RERFZIS T DS TEWE O 2\ - FREEED
il BRI, & O IZIIREEY) OBREHER . RERFHERF, KFEOKK - BRHIEFELZEL TEDOLIIC
LARIZIY ML EZEETH20REERDS, 207D, ZHENLERILEID, xR FTEORMEITH
CENMETHY, FHEREL TN I T v T BTHITENEETHD

SHIT, K2R 7T 1Y =7 b EBREIFMRFIZEESR SO ANFURD O Y 1A~ B0
EVHIZHONWTOa AL FETAVWE LT, KEOFRE L OBE - B RASHZ B U T ANFURD OHLY 47
WZOWTHEE 1SS & & HIT, THWZERZ45% D ANFURD OIFE)IHEZ T TN,
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Challenges of ANFURD for contributing to Fukushima recovery and 1F decommissioning
BYoFE!, CEOEF REE T, gk R—2, ARH AL, RaAk JEMS
A FAC, e E, CARHE BCY, TEE !
VAR EE PR S C AARBU R R S  AAKEY S

1. 2y a nfE

AR % (LUF, AR) OREICEY, FRk 28 4F 5 AICB#T 2 %A 8 gy [ESER - B
JFHEREIZ B IR 2 e &<y (LU, ANFURD ; BIfE, 36 “FWHa3BHl) MHE Lz, twREE LB
SAHERE I Z B RS D IEBI O — @ OZNRN) - =72 K - HEEZ X 5720, 2 ET, HRRBRE LT —7
vavZEBEL, EVOIEEEZHE LAV, =—X& g L, EEREE KT 5720 0Em AT o
oo TNBIZED . FTWMOMOLREIFEE L THESMICH LA EWIRD 3 On%TF b, O N
PBIES LR - a3l o= —vay] (RBEEI ., @ T M) FULKkOTK ) (18 S1E R - BEFHEE) |
@ Tkl 7 VIR H LICH T HIERIRRE ) (BEFHERE) . S0, 2o OFBEIZ YW CTHEF I HE R
L. FRLOLBUimMERE L, ANFURD & L CORMLE IRV M _RENEE L DO THRET D,

THORBRIE S LR - a3 2= —3 a3 ) Ofaa s LTI, (ERICHEABRICET 2 EHRE R~ L,
RO OBEXCALERP S, SOITERDPRULBDHERERUT 2 2 LM 2721 20 A
WEE, 100 2 U 2 —-Ub b LU OEMREIRIC oW Tk, B RRE <12 X D RESR B 2 JE 210+
52 I THEL <, (RRREIR T HAREITKRT L CEE (ERRRESUS) Bd D EREL T, [EEE
TSR ZE B S (ICRP) SR DEIE 21T-> T D 2 2 EERSHHAT L Z Rk LN D,
BEETOFELORRBREICONVT, RAETHANROL>TNDZ LIZHONT, ERHEORANK
HELZATONI-Z 8L D (27 ) —=2 785 LIEHSN TR, MEBROEEIIE 212 W LG
ENTVAR, BEBEFZITHZ EICEARFRERICONT S TEICH LR ORE A MET 5 2 LAk
LIS,

[hUFTLKOEHN] Offim s LTE, MU F U LR BGIEEAREIC BT, Pk O ERESE N
EHOOLILTRY, SEREREFRME TR LK (MU F LK) IZOWTH B 272 L TRz diKk
FTHZENTED, MIFTLKEBOFTDZ EITIERABSH Y, DOZOMERRN Enb, ED
LI LTS 2 Z E ¥ feED, TOLEDOFMZEEDLHICT E0E, BN ERLED#EmT D
ZLNEE,

MREFT 7 VD H LI 2 IERRRE) Ofm s LT, BRET 7 VB Lo BIZZRE L, K
AL Z 029 D BAEERICED D EO 7 a A& L., Rz B8 L72 Y A 7 K E 2 55
FL TR ZEMNIFE, &I, BET 7 U 138k~ RGN 2 RIBRE CIFRET 5 2 L0, FREMNE
BCYNEDO AL D ATREMENEBE X DD Z b, WD H L - (RERFZIS T DS TEWE O 2\ - FREEED
il BRI, & O IZIIREEY) OBREHER . RERFHERF, KFEOKK - BRHIEFELZEL TEDOLIIC
LARIZIY ML EZEETH20REERDS, 207D, ZHENLERILEID, xR FTEORMEITH
CENMETHY, FHEREL TN I T v T BTHITENEETHD

SHIT, K2R 7T 1Y =7 b EBREIFMRFIZEESR SO ANFURD O Y 1A~ B0
EVHIZHONWTOa AL FETAVWE LT, KEOFRE L OBE - B RASHZ B U T ANFURD OHLY 47
WZOWTHEE 1SS & & HIT, THWZERZ45% D ANFURD OIFE)IHEZ T TN,

Mitsuru Uesaka!, “Yasuo Komano', "Shunichi Suzuki?, *Reiko Nunome!, *Hideki Matsumoto®, “Yoshihisa Matsumoto?,

*Hiroshi Miyano!, “Takami Morita*, "Kaname Miyahara!

'AESJ. 2JSCE. 3JRRS. *JSFS

2018 FRAKRRERFNER -1B_PLO105-



1B_PLO106
2018FEMD K=

BEStyI 3y

FHEIEEEEEREFHEICRTTEDL S ICERI NEN
Challenges of ANFURD for contributing to Fukushima recovery and 1F decommissioning
BYoFE!, CEOEF REE T, gk R—2, ARH AL, RaAk JEMS
A FAC, e E, CARHE BCY, TEE !
VAR EE PR S C AARBU R R S  AAKEY S

1. 2y a nfE

AR % (LUF, AR) OREICEY, FRk 28 4F 5 AICB#T 2 %A 8 gy [ESER - B
JFHEREIZ B IR 2 e &<y (LU, ANFURD ; BIfE, 36 “FWHa3BHl) MHE Lz, twREE LB
SAHERE I Z B RS D IEBI O — @ OZNRN) - =72 K - HEEZ X 5720, 2 ET, HRRBRE LT —7
vavZEBEL, EVOIEEEZHE LAV, =—X& g L, EEREE KT 5720 0Em AT o
oo TNBIZED . FTWMOMOLREIFEE L THESMICH LA EWIRD 3 On%TF b, O N
PBIES LR - a3l o= —vay] (RBEEI ., @ T M) FULKkOTK ) (18 S1E R - BEFHEE) |
@ Tkl 7 VIR H LICH T HIERIRRE ) (BEFHERE) . S0, 2o OFBEIZ YW CTHEF I HE R
L. FRLOLBUimMERE L, ANFURD & L CORMLE IRV M _RENEE L DO THRET D,

THORBRIE S LR - a3 2= —3 a3 ) Ofaa s LTI, (ERICHEABRICET 2 EHRE R~ L,
RO OBEXCALERP S, SOITERDPRULBDHERERUT 2 2 LM 2721 20 A
WEE, 100 2 U 2 —-Ub b LU OEMREIRIC oW Tk, B RRE <12 X D RESR B 2 JE 210+
52 I THEL <, (RRREIR T HAREITKRT L CEE (ERRRESUS) Bd D EREL T, [EEE
TSR ZE B S (ICRP) SR DEIE 21T-> T D 2 2 EERSHHAT L Z Rk LN D,
BEETOFELORRBREICONVT, RAETHANROL>TNDZ LIZHONT, ERHEORANK
HELZATONI-Z 8L D (27 ) —=2 785 LIEHSN TR, MEBROEEIIE 212 W LG
ENTVAR, BEBEFZITHZ EICEARFRERICONT S TEICH LR ORE A MET 5 2 LAk
LIS,

[hUFTLKOEHN] Offim s LTE, MU F U LR BGIEEAREIC BT, Pk O ERESE N
EHOOLILTRY, SEREREFRME TR LK (MU F LK) IZOWTH B 272 L TRz diKk
FTHZENTED, MIFTLKEBOFTDZ EITIERABSH Y, DOZOMERRN Enb, ED
LI LTS 2 Z E ¥ feED, TOLEDOFMZEEDLHICT E0E, BN ERLED#EmT D
ZLNEE,

MREFT 7 VD H LI 2 IERRRE) Ofm s LT, BRET 7 VB Lo BIZZRE L, K
AL Z 029 D BAEERICED D EO 7 a A& L., Rz B8 L72 Y A 7 K E 2 55
FL TR ZEMNIFE, &I, BET 7 U 138k~ RGN 2 RIBRE CIFRET 5 2 L0, FREMNE
BCYNEDO AL D ATREMENEBE X DD Z b, WD H L - (RERFZIS T DS TEWE O 2\ - FREEED
il BRI, & O IZIIREEY) OBREHER . RERFHERF, KFEOKK - BRHIEFELZEL TEDOLIIC
LARIZIY ML EZEETH20REERDS, 207D, ZHENLERILEID, xR FTEORMEITH
CENMETHY, FHEREL TN I T v T BTHITENEETHD

SHIT, K2R 7T 1Y =7 b EBREIFMRFIZEESR SO ANFURD O Y 1A~ B0
EVHIZHONWTOa AL FETAVWE LT, KEOFRE L OBE - B RASHZ B U T ANFURD OHLY 47
WZOWTHEE 1SS & & HIT, THWZERZ45% D ANFURD OIFE)IHEZ T TN,
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Challenges of ANFURD for contributing to Fukushima recovery and 1F decommissioning
BYoFE!, CEOEF REE T, gk R—2, ARH AL, RaAk JEMS
A FAC, e E, CARHE BCY, TEE !
VAR EE PR S C AARBU R R S  AAKEY S

1. 2y a nfE

AR % (LUF, AR) OREICEY, FRk 28 4F 5 AICB#T 2 %A 8 gy [ESER - B
JFHEREIZ B IR 2 e &<y (LU, ANFURD ; BIfE, 36 “FWHa3BHl) MHE Lz, twREE LB
SAHERE I Z B RS D IEBI O — @ OZNRN) - =72 K - HEEZ X 5720, 2 ET, HRRBRE LT —7
vavZEBEL, EVOIEEEZHE LAV, =—X& g L, EEREE KT 5720 0Em AT o
oo TNBIZED . FTWMOMOLREIFEE L THESMICH LA EWIRD 3 On%TF b, O N
PBIES LR - a3l o= —vay] (RBEEI ., @ T M) FULKkOTK ) (18 S1E R - BEFHEE) |
@ Tkl 7 VIR H LICH T HIERIRRE ) (BEFHERE) . S0, 2o OFBEIZ YW CTHEF I HE R
L. FRLOLBUimMERE L, ANFURD & L CORMLE IRV M _RENEE L DO THRET D,

THORBRIE S LR - a3 2= —3 a3 ) Ofaa s LTI, (ERICHEABRICET 2 EHRE R~ L,
RO OBEXCALERP S, SOITERDPRULBDHERERUT 2 2 LM 2721 20 A
WEE, 100 2 U 2 —-Ub b LU OEMREIRIC oW Tk, B RRE <12 X D RESR B 2 JE 210+
52 I THEL <, (RRREIR T HAREITKRT L CEE (ERRRESUS) Bd D EREL T, [EEE
TSR ZE B S (ICRP) SR DEIE 21T-> T D 2 2 EERSHHAT L Z Rk LN D,
BEETOFELORRBREICONVT, RAETHANROL>TNDZ LIZHONT, ERHEORANK
HELZATONI-Z 8L D (27 ) —=2 785 LIEHSN TR, MEBROEEIIE 212 W LG
ENTVAR, BEBEFZITHZ EICEARFRERICONT S TEICH LR ORE A MET 5 2 LAk
LIS,

[hUFTLKOEHN] Offim s LTE, MU F U LR BGIEEAREIC BT, Pk O ERESE N
EHOOLILTRY, SEREREFRME TR LK (MU F LK) IZOWTH B 272 L TRz diKk
FTHZENTED, MIFTLKEBOFTDZ EITIERABSH Y, DOZOMERRN Enb, ED
LI LTS 2 Z E ¥ feED, TOLEDOFMZEEDLHICT E0E, BN ERLED#EmT D
ZLNEE,

MREFT 7 VD H LI 2 IERRRE) Ofm s LT, BRET 7 VB Lo BIZZRE L, K
AL Z 029 D BAEERICED D EO 7 a A& L., Rz B8 L72 Y A 7 K E 2 55
FL TR ZEMNIFE, &I, BET 7 U 138k~ RGN 2 RIBRE CIFRET 5 2 L0, FREMNE
BCYNEDO AL D ATREMENEBE X DD Z b, WD H L - (RERFZIS T DS TEWE O 2\ - FREEED
il BRI, & O IZIIREEY) OBREHER . RERFHERF, KFEOKK - BRHIEFELZEL TEDOLIIC
LARIZIY ML EZEETH20REERDS, 207D, ZHENLERILEID, xR FTEORMEITH
CENMETHY, FHEREL TN I T v T BTHITENEETHD

SHIT, K2R 7T 1Y =7 b EBREIFMRFIZEESR SO ANFURD O Y 1A~ B0
EVHIZHONWTOa AL FETAVWE LT, KEOFRE L OBE - B RASHZ B U T ANFURD OHLY 47
WZOWTHEE 1SS & & HIT, THWZERZ45% D ANFURD OIFE)IHEZ T TN,
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Challenges of ANFURD for contributing to Fukushima recovery and 1F decommissioning
BYoFE!, CEOEF REE T, gk R—2, ARH AL, RaAk JEMS
A FAC, e E, CARHE BCY, TEE !
VAR EE PR S C AARBU R R S  AAKEY S

1. 2y a nfE

AR % (LUF, AR) OREICEY, FRk 28 4F 5 AICB#T 2 %A 8 gy [ESER - B
JFHEREIZ B IR 2 e &<y (LU, ANFURD ; BIfE, 36 “FWHa3BHl) MHE Lz, twREE LB
SAHERE I Z B RS D IEBI O — @ OZNRN) - =72 K - HEEZ X 5720, 2 ET, HRRBRE LT —7
vavZEBEL, EVOIEEEZHE LAV, =—X& g L, EEREE KT 5720 0Em AT o
oo TNBIZED . FTWMOMOLREIFEE L THESMICH LA EWIRD 3 On%TF b, O N
PBIES LR - a3l o= —vay] (RBEEI ., @ T M) FULKkOTK ) (18 S1E R - BEFHEE) |
@ Tkl 7 VIR H LICH T HIERIRRE ) (BEFHERE) . S0, 2o OFBEIZ YW CTHEF I HE R
L. FRLOLBUimMERE L, ANFURD & L CORMLE IRV M _RENEE L DO THRET D,

THORBRIE S LR - a3 2= —3 a3 ) Ofaa s LTI, (ERICHEABRICET 2 EHRE R~ L,
RO OBEXCALERP S, SOITERDPRULBDHERERUT 2 2 LM 2721 20 A
WEE, 100 2 U 2 —-Ub b LU OEMREIRIC oW Tk, B RRE <12 X D RESR B 2 JE 210+
52 I THEL <, (RRREIR T HAREITKRT L CEE (ERRRESUS) Bd D EREL T, [EEE
TSR ZE B S (ICRP) SR DEIE 21T-> T D 2 2 EERSHHAT L Z Rk LN D,
BEETOFELORRBREICONVT, RAETHANROL>TNDZ LIZHONT, ERHEORANK
HELZATONI-Z 8L D (27 ) —=2 785 LIEHSN TR, MEBROEEIIE 212 W LG
ENTVAR, BEBEFZITHZ EICEARFRERICONT S TEICH LR ORE A MET 5 2 LAk
LIS,

[hUFTLKOEHN] Offim s LTE, MU F U LR BGIEEAREIC BT, Pk O ERESE N
EHOOLILTRY, SEREREFRME TR LK (MU F LK) IZOWTH B 272 L TRz diKk
FTHZENTED, MIFTLKEBOFTDZ EITIERABSH Y, DOZOMERRN Enb, ED
LI LTS 2 Z E ¥ feED, TOLEDOFMZEEDLHICT E0E, BN ERLED#EmT D
ZLNEE,

MREFT 7 VD H LI 2 IERRRE) Ofm s LT, BRET 7 VB Lo BIZZRE L, K
AL Z 029 D BAEERICED D EO 7 a A& L., Rz B8 L72 Y A 7 K E 2 55
FL TR ZEMNIFE, &I, BET 7 U 138k~ RGN 2 RIBRE CIFRET 5 2 L0, FREMNE
BCYNEDO AL D ATREMENEBE X DD Z b, WD H L - (RERFZIS T DS TEWE O 2\ - FREEED
il BRI, & O IZIIREEY) OBREHER . RERFHERF, KFEOKK - BRHIEFELZEL TEDOLIIC
LARIZIY ML EZEETH20REERDS, 207D, ZHENLERILEID, xR FTEORMEITH
CENMETHY, FHEREL TN I T v T BTHITENEETHD

SHIT, K2R 7T 1Y =7 b EBREIFMRFIZEESR SO ANFURD O Y 1A~ B0
EVHIZHONWTOa AL FETAVWE LT, KEOFRE L OBE - B RASHZ B U T ANFURD OHLY 47
WZOWTHEE 1SS & & HIT, THWZERZ45% D ANFURD OIFE)IHEZ T TN,

Mitsuru Uesaka!, “Yasuo Komano', "Shunichi Suzuki?, *Reiko Nunome!, *Hideki Matsumoto®, “Yoshihisa Matsumoto?,

*Hiroshi Miyano!, “Takami Morita*, "Kaname Miyahara!

'AESJ. 2JSCE. 3JRRS. *JSFS
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2018 Fall Meeting

(Wed. Sep 5, 2018 1:00 PM - 2:30 PM Room B)
[1B_PL0O109] Open the floor for discussion

*All speakers’

HARFNZEDRRICELD. FHR8FSHICEEET DXEMENEL EEEHE - BFRIFHEICEIRY 32 RS2
=1 (BUIF. ANFURD ; IR7E. 36ZmaneslE) MER LT, BEEE C BRIFHE(ICEIT SFEN—EBNME
B - SHEEMSENR - HEERDCH. CNF T BRERIPEE TV Y3 v TEZREL. ELOEHZERELE
W Z—XEHBL. EEEHEBRRMEIT I HDERET O, TDLET. TTWOEOARSTHEELT. @
TREHEHEK @R - J=21 "7 -3V . Q@ TkUFILKDOEIRV] . @ MR TJUBRDEUICHI(T
SEENIRE] E2(flc, CNSOFRBICDOVWTERNICERL. MREBEL. ANFURDE L TOREEPLE SE
DIECARSIHNZIEHZDOTHRET Do
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2018 Fall Meeting

Planning Lecture | Special Session | Special Session

[1B_PLO2] Nuclear Power Plant Safety Now
RFNDEEDLZEFS

Chair:Hiroshi Miyano(Hosei Univ.)

Wed. Sep 5, 2018 2:45 PM - 4:45 PM Room B (A21 -A Building)

[1B_PL0O201] The purpose of session
*Yasuo Komano' (1. President of AESJ)

[1B_PL0202] Securing the safety of the world's nuclear power plants
*Mitsuo Matsui' (1. WANO TC)

[1B_PL0203] Ensuring the safety of Japanese nuclear power plant
*yasuhiro Kettoku' (1. KEPCO)

[1B_PL0204] Safety of Nuclear Power Station: Social Perspectives
*Kohta Juraku’ (1. Tokyo Denki Univ.)

[1B_PL0205] Safety of Nuclear Power Plant from academic point of view
*Naoto Sekimura® (1. Univ. of Tokyo)
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Nuclear Power Plant Safety Now

(1) & - REORS

(1) The purpose of session

BUEPERE | EE B’
'ARFTF R aRk, PEERY:

ek BEF IR T IIREROTEYINSL T ENToT, JRTFIEEHOLRRIL, FHHZEO L HITED-S
72D, HADHFNBEOLZEOHEEZIZIL O, DRETOZEOMRIZIEDO L IITHER L TWD
Dk, FEAREENLR T, 2L L TEMEDO AR TEDOLLEEHRT 5,

F—I—F: RFAOREROLZE, BEE - OEHROKE, e 2tROBER

Nuclear Safety, Lesson and Learn from Fukushima-Daiichi Nuclear Power Station, View Points of the World

1. #5
f& 5 — OFH LR T AR L R DR 7 S5 BT b B R E & & Y ERICEA 2kt T b
zbbxﬁa) 60 Fid o TR T EATIE, 22 BESBEIFIC, @Y 9 H R IR EFF T A0S 6 JE, #ri‘%ﬂ
BEATN 11 FE, RHFEN 12 RORNTH D, < ORERLMML T, FAEE O 3/4 S,
ﬁ@&%ﬁ%\RM@ﬁ®NﬁH/QF%\§@&%F%\iﬁ@l%ﬁ@@ﬁ3ﬁ%@ﬁ9ﬁﬁﬁﬁbf
WA, ABIER, BEHBL W b RIS, ZOX I RRIOF T, BT HIFRIEKH T, &
HENTWBIRTIFEEIN OLRRORIE INNFRZDONE T, a2 L, Zhva it Lits
WCHRE LTI R bW EBE 25,

2. TRFHREDRLES] #0HT5
A MR TEBH L COWARFNIREFOZERKIZIEDL IR >TNDDON EEFH - DFEBDOE,
ONEOLZEFHAREA~D BT IIRELEDY, REOREBE L, HE< OWMVMADORELNFITENT
Wb, BARIZED XY ICREMHERDEINTHLO0, HRAOHBRE LTWANODREMND &
DRETORMAZ, BHL TWLIEEEO B, P NSO AR, BF Pz 5 7o B
NH, EHZXTWVWDEZAZRLTHIEY, TIPS NG | AFEEH 5 ML, EF
%%\HA REEMS, R REHR72 19 A THRk I TWD, JRT/IEOLRe% M EHIT
BEMHSOTHDLEDOTHY, Fal L TOREMBEORNEILSG Lz,
@ﬁﬁ@ﬁ%ﬁ%ﬁﬁLomf®hﬁ%ﬁﬁ®ﬁ%ﬁ% BT DL EEZHIWANOD L DOWE
Qb ME DR )FEFTOI Y A DRI A R L CHEE 77@%&:u STHEE) MBI
T IR EIT OB Y - 0 2N BIZFDERICHONTED LI IZZ TSR, ED k)
PRRREIRAL N e STV D D)y, AEEFEO S O B fE
@EFERNCRE A ) FEEFT O L EMEIRIZ OV T O EFH —Fi D% O A RDJR A )5 E 42 IR
L DG L U TCEINRY 223 & LR
COFERE ABOBMVMADSEL L, Hipd@eEom LIiEN LI,

3. #&
TEDL~YLIEE, L, FiZeettom FICEY #HieZ EXIFETH D,

il

“Yasuo Komano', Hiroshi Miyano?

IChair of Atomic Energy Society of Japan, 2Hosei Univ.
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Nuclear Power Plant Safety Now

(2) HRDRFARERDREHER

(2) Securing the safety of the world's nuclear power plants

I =4
'WANO Bt v & —

ik RO SR EFT DL LM Z S 5 720 O/ T db 5 U /7156 E 93 2 (WANO :
World Association of Nuclear Operators) MEL Y AT OV T, fBEFHHE OXIGE & DBNT D,
F—U— K ROF 7 NREFOLENME « FEM. @5E 7 /I EIT L O XS
The safety and reliability of nuclear power plants worldwide, WANQ'’s response post Fukushima
Daiichi Nuclear Accident
1. FL&IZ
1986 4E 4 HIZF =/v 7 7 A VJRFNIEFTFHEAIEAE L. T OFlaiic, R ) FRag i
MEOMENENEE Y F Ui, 2, KEOTRENTHRE TH 7o~ — T v /WIS L0 #7585
SEF W4 (WANO : World Association of Nuclear Operators) OREARNRFE K41, 1989 4 5 IR DJFF
NFEEFXEIZLY | FrREFOLZeE LEEEZ D5 2 &2 BRI, WANO SEAL S E LT,
WANO Dfifini, &= BRI O A, WA, OIRERE LB L T, TNTNDONT +—~ A& H il L,

I~
RyF~v—7 L, g bEsgsrz i . WROFEF 3BT O 22N - ZHEM 2 e LUV E D
AHZEITH ET,
WANO 1Z, HHRDOFEFIREFTOLENE - EBHEMEEZED DD, 7 bEa—%2F L LiEHEFEM L T
xF L7,

T — R JIFEEPTFESLARE . WANO & ZOHEMAFINC, ZOL I RFERE 2FELREZ IRV ENS
Bt ZRME - FEEN EOTEDICIE#HZFTE - IR L TEE LT,

BUIE, JFTDBRIIER LD T T LA~ BE L2060 PE, 4 REVWSEEIZBWT,
A SIBRRBEBAICED SN THWET, ZLTEDLIEINV T TIT v va, hMa, RIp—v 77
TEREEAEVWoE S, R IOFBEALZKA S L LTWET,

29 W o TR E BT 6t 2 728D WANO (XI5 HE (COMPASS) A 3R E L & L 72, COMPASS Tid,
WANO D—BEMEZ LV @b H < B fTe &gk & LT, “ROEEF O IFEEFT D@/ 4 —
YA ARKET D7, @A S T PR 2 TERL L. WANO F— A DA M Z s RBRIZANIE S

“RONEHTEMOH DR EZHRET L7, Bl =y FBXUOHHB AT OIHRE T 2" 2 ED,
IHEH L TV ET,

LI, R DR+ T ERT DR R LML m D 5 72D OFERE Tod D WANO DHLY #HAZ DV THIIT L
£7.

“Mitsuo Matsui', 'Chairman of WANO Tokyo Centre.
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2. WANO o4&

WANO [ZIEEFIFAME T, PHER TR EFTORTOREENZETHY, 125 LoaE (R /15 ERT
£ 0 516 £ (2017 FFRRIEA) ) TR L T D,

WANO DR A X 1 12/Rd, WANO 1T b %, FAZ T, NUBIOHEEOD 4 HFTORE Y 7 — L %51
ot o F —HBEZOREENG /2D WANO B HES TR SN TV D, WANO R ESDOHEBEF L LT
Yy RUEBH, 2L TEDT T FA4T7 1 A

T, Bl =y MAEEZAME L EEL T 4 L e
2B 5 =RRERD)
WANO tERIBEES

R POREFOLBIEEMEF, FELTY o T oamigond (@@ [T -
QTITHE, MBI R DA L 4 — ; REATHE) ; ;
N, —EHOHDEBEZRMT S 2 ENEET | 2ose || woss || mtomss || tos— || tos

. . HiGe HisiGB HisiGB HigGe
HbH, O, WANO DIFE) FEHC7 1 7T A 1 I l I I
. TrIu2 ERGT & Ay £33

F, HERMEESICTRE SN, Sl o~ '*Z‘JI‘S— B Az | s 25—
—E, CThOLOFERT RS T 2EITEE, & : : ' : !

RN CTOIRENZ B L T\ 5, F7o, Hullit
vEA—MTHEBREZET D, r RUFEBHTY —Rob e, EEOLLVTEMNICZ I 2= —vay
ZH-> T, 1 WANO MLk

RO E o Z =23, A B "¥2x 2 PE] A, #E, AROFEEENTEL TWD,
3. WANO O EBIRAE

WANO DIEFENT 4 DDA A T T MIEHSND,

® 7L E=2— (PR : Peer Review)
® T 3 —< AT F U A(PA : Performance Analysis)
® N —=27&FTN\my A (D ¢ Training and Development)
® X N\—HR—KMS : Member Support)
3.1EZLEa—(PR : Peer Review)

HRPTOZENSBHINIEA A= RDEEREE AT LT =08, N7 +—~v U ZA0OBIE, =8
DA HE 2 —BLOERREZITV, EREFHEOEBOEMR 2, F M5, Z ORI,
Performance Objective & Criteria (PO&C) EREINAMADRA NI T 7T 4 2% H L TELBN
FEEIZEN, T F—~ U AP EBR R L i S v, BEGE S (AFT @ Area for Improvement) 23%f
ESND, o TRESNIAFLIZ, RO L M DXy v T2 EBRT S,

PRICIEZ, THEHRET LEa—], [T —7 vy 7L ta—], EHEFIETLVE2—] BdD,

3.1.1 HEMmME7ZLEax1— (PR : Peer Review)

PR F— A8 ERT 23R L, FEICB W TEERIOBIZE, BEHTBEOA F Ea— FIEEFEDOE
FHAEZ1TH, LE 2 —fERNOIEEBFTOMA L AFT Z4FET 5, PRHE, FEEHTIL, AFL [ZHY $Te7=
TOvar7I o ERET D,

3.1.2 2x0—7v 7 -EZLEa1—(FUPR : Follow-up Peer Review)

PR i f41, KD PR £ TOFMKERIZEBWT, PR F—L2RNBEHEHEIL, RELLTZ7var77

ORI E T ra— L, TV ar T OMERER LT,
3.1.3 EERTEZLE1—(PSUP : Pre Start Up Peer Review)
B DIEEFTIH L, EEBRIGIC 7 > TLERTEE) T E 2K HI R > TV D2 PR ARNIC L B 2 —

2018 FRAKRRERFNER -1B_PL0202-
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T 5, EIWRAEIT, 2 FUNICEYIO PR 2 FEET 5, 727 &0 & DA 757 71 B F Ik
L1z, vy RUREHOT T 0T AT 4 AL U TEBRFBITZX L, PSUR % FEfi L T\ 5,
3.2N\2A4—F2RAF7F )X (PA : Performance Analysis)

AR S K OVEIREIE A ISR - 204 - T L, BEIREERO R T y—~ L A I MEEL 2R
SRS 2 LT, RREONRT —~ L AREEET,

3.2. 1 BELiEER{E#R DI A (OE : Operation Experience)

fREFHOF, 7 7NV EOFRESBICREE L, FRFRORAELP LT 2720 O EHE F i %

g,
(B HELQHIRE ). [EEEFLHREE) SO CTAIRET 2,
3.2.1.1 EEEZRITMIRS (SOERs : Significant Operating Experience Reports)

BHEOBEBEFLRZ SN L, FROTFERCHEAZFE L, RRFROBE IO/ EFHEZ B
(iRt 5, BEFEO ERKPLUX, PR CHERRT 5,

RS IR T OWRBERTFLEOHZIN) . [V RT3 2 b~oBkik), NEERE QMR BT S
590 FEOWREZELZHEITL TV D,
3.2.1.2 EEZEZEE(SERs : Significant Event Reports)

H—DBEEFRZOEMOM NI S, 7T MBI OERINHEE SRt s h b,

[RFIF AT T BRI D P SUS AR LR DR - MERF O I . NEAKIT X 2 FHESME 13 KO
PR ] FEOMEZTELFITL TN D,
3.2.2 {E#5$E4R (P1 : Performance indicators)

HEIEIE IR B ORBETONRT +—~ AR HEb L, BRI F~—2 Lk, itk 5 > —
e LTRBICRE SN,

L Lk, Te=y MRHIER) . TEFESMRI R ) TR, TERS 7, 000 FEfE &> 72 © D FHHiSk
HEVZ 7 T L), TR0, REHMERENE] . (Mbrfafg) . AEMEREEAR ] TASHHER] F2
b, TPEHT L ICEFF LTV D,

3.3 hL—=2458&FROYTAL T8 : Training and Development)

KB OHEMAGCHEZ [ ST 572007 +—T7 LAEFE L., RESHEOEE L i LT, UK
B2 Ntk sttt s, v—2vay Y EIF— bPL—=0F V—F =Ty T a—2
ShRmUCEBIND,

2017 FEEEIIE T =X =2y T &ZRTUYbE I —] [F—"—F A hEIF—] FZHELTWD,
3.4 A2/N—YFR— K MS : Member Support)

(A= R—=rIvar), o=y bR FOMSE LIEDICI YV EES D,

.41 A—HR—FZIvi 3> (MSMs : Member Support Missions)

KREOHEPIZIVFERIND T 07T L THY | KA Z 5 MEFIRICIY e, 2B I HMF— 4
ZRRAK L, PR TREE SN AFT oW Tl B a— L, BIRFEEFRET D, B HM-o7-56lE LTI,

MEEER), Tt a—~v o " Tx—~v ) TEREEREME . THO#REhE) . DEfs), M5k o8
SR D,

3.4.2 Hia=—vw F3iE (NUA : New Unit Assistance)

R, PEER A B TR R B M O R B £ COMIRIZIB W T, ZRaTEBEMEDO & 2 EIEA R D K 9 K
BT %, WANO DEEFRBZT TR B NER~OFHBAEITH LT, TOREFO=—A &L
L TR E T 5,
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3.5 £7055LDEE

Zhn 4o (PR, PA, T&D, MS) D717 T bzl Likke A= 5 2 L2k v FEEHOZEM -
BlEMEZN LS5, 77T AOBENEEZK 2 TR
R

3.1.1. TRz B0 OE, PI B&ELNTIHEHENE
LEa—7 702 REL, PREFERT D, LE2—TH
ESNTZ AFL T 5T 7 v ar7 7 0n, FEEINC
U%Eéﬂéo7773V7?V%E%\77V3V7
TUCKT D AA L, VEa—ETOT IV a T T
V=TT EERT D, ZOI—F 4 7B NT
T v a7 O E A T D 728, WANO 2
b MSM 22T 5,

F7-, BB E O F—v—F 2 ZHRA0, EM
@MU IF—, U—2ravS blL—=U 7T
&D) AT\, HPFHRED M) FICBENT T TV D,

PR FEfif%1%.3. 1. 2 T~_72 & BV [FUPR 2 Fhid %,
FUPR OFEFICHSE |, BORERIXT 7 a v 77 0%
RIE L., WANO I% MSM 2R T 2, 2OV A 7 &0 iR
T LIk, BEFOREN - FHEMEE K L T L
=5,

4 BEREF—RFHAREMBEKEOXAE
B R ) IREITES LR, Zatt - (SR o721 WANO I XiEE 2 FEE - JEKE L T& 72, £
FE LR LT R TEE# 2 L TR,
® FEEID /T 4 —~  ABCEMERITHR T D720, FEIO PREE A 1 Bl/6 5 1 [E]/4 4
(R
® ZAAUIIAMD by 70D, FEFTOEERICHE D LB IV 2 2L BICESE LTzt
BRHEBRNEDEZND, AU TRTFIOZRICED L EEREN ED L S IiTbheh g
LEa—1 5K 7L E=2—(CPR : Corporate Peer Review) &3 A
® T3k PR %4 T/ /> 7= Emergency Preparedness, Severe Accident Management %8 % /81BN
® PR KV FEREICUEICEND L 5. PREERAZIE (CE0) ~EHERE
® XE v A B2 WANO OTEE) A8 U T, 5 /13 T D2 e - (E 8k LI EHER 0 Ml e~ < |
fEE (CEO) A% WANO Bt o & —BRHA O ~HAT:
5. £&®

WANO 1%, fE&% — IR IR EHFL TR ONLEGNEL b L1, HRP ORI EFOLEME - [FHHrE
Zmh 51005, WETFENCIRY A TWET, WANO OIFBI B/ TH S PR 2, EBEAF—LT—H
L 72 BRHELT L0 kR 60 L, FRICh Tz o TH R P O+ /)38 BT 0L EIRIC B L TV & £,

OPERATING
EXPERIENCE

PERFORMANCE
INDICATORS

PEER
REVIEW

ACTION

Member

Member
Support

ACTION
PLAN

FOLLOW UP
PEER
REVIEW

X2 WANO 71 75 D
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Nuclear Power Plant Safety Now

(3) BEADRFAORBHROLTEHER

(3) Ensuring the safety of Japanese nuclear power plant

*Yeis AL
BPERESbRS A  RT HRAS

1. [ZC®IZ

xRN FEET. RPN OREMEROBALA G720 | B L@ B — 3BT & FERO
HZRESERNVEVIRVIREDO S & FHEROBELEMIRITIHAEY . T E Thix R Zatm
PR AL TE T,

Z Dt T, ?%%*”*E%ﬁ%ﬁ*%%éﬁz%mﬂ“éﬁ IO L TR LN ZEEE 2 fRx 7o — Rt
RaeFhdse L bl CERERIES & LD A SN & o TERAE B DRV B AR EF DS
FIFERIZONT D, %@)X?%ﬁ@ié’@féﬁ% IZHW AT D,

Flo, WMEE R IEETFIIB O TIE, KESOMLIILERER (EHIC X 5 S OMENE
X AT KD TEARIEREE) OffR, M OBELS AT Thololow, Ml RIC K Eme &Lz 2
EEEEZ, VT FPARICOWTHRY A TN D,

AENE. HAEERFEERT 3 SR 5N 4 SHKICR T 5. Kl O A 2 i1 5,

2. REHAEAOEMEH (/\— FRE)

%%@ﬁ%%ﬁ@i D BEITEER T, FEREOLETE L T2, FimEEclL,

cHE TR EOHRKERLKK R EOISOFEIFE, ZEM - AR - MR X T EEEOH L E ﬁ
%ﬂ i OMRETR L 72 &, fESRDFEHED SR L S LT, DR IERA (3t SRR AR 2RI I 1E k) SR A
HED R ST,

2 1. hEXE

FEEMBEH OREITH 20 | BT R OVE WG OFAT 2 B AHIIAT - 72 /5. ko FO-A Wifg. FO-B
Wi oz, FEoORR)IWE L o 3@ 2 EBRE LTEE L, £, BRO LIRS 20665l 0 4 km
MO 3kmIZEE L, ZHHORER, FEHEMEER 20Kk D 550 A5 700 A /VIZRE LT,

Fio, BHEDOFEM AL E LS A T, RBBHIEFICIS W TIHAET D ATREMEDO & S HIE D
ETEFEFNCEHMEL 2 2 LISV Enen 2 Enn, DERZFFEETRET 2 RS (2o TiE, Fik
12 SR VTR, TRk 16 FERT B ST R IR 2 5 8 L 7o il & SLvEH R Eh & L CRE LT,

ZOFREEREE RLE LICX D, . BE OV R — MR R0 R E OMm RN R A2 X 72,
22, ERHE

FEERE OREITH -0 | AP LSIERTE & BRI ~ T 7R TR L DA DE | FO-A KiE~
FO-B Wi@~He)IW7fg > 3 M) L [ B4~ 0 L OMABEDLEZEEE L TER L THRESN S HEE S
(NTJHEE &) Z3RE L, AN E S (BoKEEE 6.7m, B~ — Maid 6.2m) (Zxf L., Bii~o
RAKBAIERSR & L, ok DRIBGMEE (25 0@ S 8.0m) , BUKESEGHZ — ~ (225 OF S 8.5m)
EERE LT, ZoOfh, FEFHT  —BARERGHER A O S L, KEEHREZEDOXKREITo 1,

*Yasuhiro Kettoku

IThe Kansai Electric Power Co.,Inc., Nuclear Power Division.
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2-3. AERRK*E

HEBNICRE SNZX v 7 S0 bKRNE 2 E LIEEAIC, BERRMENRAKDEELZ T NE D
IR R L OWERA IR SR 21T o 70, 2O, BEERBRME AP DORELEZ T 20K O ITR#E D N —
RMEDOREF T o7,
2-4. MK HE

MMEMEDOH DX 7 R 7B I OEEEDOTH KR, KEOFIRIND 7= D Sk Kk SRAER
Ry T~ T KRR D NN ~D AT 7 T 5FRE LT, £7-. BRI L D3
BERTHEEX ~DIERE 2 B 13 2 72 DITFRM A L, 18 18m LL LD K23 E LT,
2-5. EBEXE

JEGE 100m/s THERY) & 72 0 15 25 OFREES IExR GREBL 1L, B8, I 21795 & &b, HEER
FHERMEEEICL DRI CIRET D720, R R Z FhE LT,
2-6. Ttk

EARRTEIRN R LI GG DB H PR IR T 5720 R EO L EM - ZHRLE KD b 21T o7,
Fo, MEARFEFF(PWR) Y 7 > MIFETFRMASRS K E < AL EE L THAREBRBEO TREMEIX
FRD T/NE VAN, DR R IR A ZRNIC SR T 2 K E DS 2RI S & 2 45 8 2 3% 8 LT,

3. Retm E~ORMA (V7 LX)
3-1. BB EF ORE

FHHSC LB RN 26T 2 EEA WA L, BEMFHEBOAL T, FHOVBRIEEITI Z &
NTEXBHEENET D E LB, ALRICIMA, 7T FOFEMERZE ST T v b A—h OHFIfEC, B
FHITHER L TV D SR B 2 BARHOHEC NS B L, T OIS 72 348 217 O (K Hl 2 4%
HLT,
3-2. EHEEERGREDDE L

FHRFOXINRES 218 BT B 720, B 1 BIFE DB E Ehe L T A, R OERENIIS Uiz
B IR EIT o TV D, Fio, o ICEMl S iv7- ikl - B ORIMA T2 E 2, Bl s vet b
72D FNEZHOWT, FIFERIH(E Y 7 7 > )2 TERD IR LI L FEiE3 5 2 & T, o) OB #AZ X
S>TW5,
3-3. [REBHEHBEADOWHA - XiE

SRR AT N O BB IZ D\ L BRI D OEREIC S & A S 2 O 5 ONS R AL ER]
AU LY RSS2 BB L CXRET S,

WEEE T 2 A7 ) —= VT RA N TOFEEBEICONT, BIEER O OFEGEICESE . KB WH )
AT O, (FYRAE S E B OJRIEZ O TR ISR GV ORI 21T 9,

4. £EOH

TRF—HARRPRD TRWEDAEIZB W T, T2 F— O EMEG ) TRREME] . TBRE~DEE
(BE) DT AENDR T IIHEBEORITEENIRE Y, £/, 497 A 3 BICHERE I NZE
DT FRIVF— AT T, JR T EBEOLEE 20~22% T 5, 2030 FFOTFILF—I v 7 ADH
FREBAMT T BRAD S 572 55k a2 1T 9 2 L BNFL I,

WL L TCHIR T ARBIZEELRBRTHY . FICL VLRI n=77 2 M, AICiEAL
TV ZENREEEEZTND,

ShbolEfE ., Uttt B - ANOE VR, 4—E, FE25l&kED. R OZEMRICKED
DT, SR EEEETLOETH EIF TN LOMNVERERIEBEOSL &, ZaREL CRIEKEY
Ffo T, MLOEE Tl - REBICHEEMZ Li-w, £, EERFRZOLEEROEE L DU LD
BAHENRD L EHIT, B HOBREELCLEEMICONWTIEL 20 X F12 DL BRI T 2R
LTEWND Tz
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Nuclear Power Plant Safety Now

(4) FFAREFODRE—HEH L DEERE

(4) Safety of Nuclear Power Station: Social Perspectives

TR K
AU R

1. #RICES>TORBZDOXRE XA,

ARIZBNTIE, 40, ADLITE o> TORT 5l o R RARGNIL, #EH— /BT sik (5
BHE) Tho, MEBEHEREABRIBIZENETORTIELS NI TN EOWRENRERL, 475
A MZHEDPOEMREE L LG AE U 2 LTz by, #ilgiths, o 0idta— &I s > Tolk
BOREIX, BN D0 EIDTIE R, £5 LI R4 74 NEBRELLINE I NICH D,

2. RFARERDRELRFABKOBREDOVLEN . EOERFEEDT-HIC

o> T, WP OFHEZED DMBH2ORE, &, MEISA LI & T2006, [RTFNEEE A
PA b A7 A FTHRHESET, A SR b0, R LZe0 B, BRI < o2
LERSCREZV#ET 20H2 5T, HlllOEFRESL 2 I 2 =7 4 2IEROFH 2RI DN ERTO
FRRETHOIVNENR DD, T —OBROPERE., WENE LG OME. £ L THEEOIE, Zh
HONTINHRWEE DT/ SN D H, HEBLE ST - HH Okt 223 E e A ZEIETE 20
M, LU THRMEIINS, T ANDBTENE D AR IERPAE TRV DONE 502 ENEET,

ZORT, T, FFERGNE &R KEERREEEOWASTICITZ  OFEN S D, BEEER R O fE
RSB R OFHITTE OFFIMZ e > TV D, 754 MEKIZE T 5 FEFH OEFSCELB ML <,
FEMRE) 72 0 ) 2 Al LS TV 72 EVXRFICRIETS, 72, @EF % D SPEEDI OIE M % 0 < Dimfldsu
TAHEUR LT, Brp 2 BRI BARIY 7285 5 EDOFIEICHOWTIER O Aff 2R L, BIGERICHEE
RO TND AR T, EHEEOREICE EELT, HEHAEOBANS LR LT WL

Mz T, JRATIBAERIE ORI E S E N RTETH L m., BEOHIFHEZEZ 5. LorLaI2=7 1 DR
B IEF OB S S MIMERA U D ELIEOH Y FIZ O T O EB I e/ GNEREH ST
AL, FRRICES | HASAEOm I CEIB LT VIRIICH 5,

3. 2NN RE-RERBOLEN

D RA~DIRT HBRE ORBEERSS <. MRIZATEF2HED BT TIRho7cZ Lid, i
DTEERZETHD, WL ODLDOEREHIWTIZI T D8 LWHEHSC, HERHAS IC W TR I HEHRY
RERPZEZ 5D DRUPEEM L TWDLERITIT. 9 LERBE~O#H S RWICEEND LTIk
DDHRE, 7T MUD B BT ALRITD Y OFRERHERL, PeU I T OBURRR BT 2 koD 73R T
HRZRBSNDIRA L1322 ->TH, HEZELERIZIEIORB RN TH A I,

BE I

[1] Sugawara, S. and K. Juraku, “Post-Fukushima Controversy on SPEEDI System: Contested Imaginary of
Real-time Simulation Technology for Emergency Radiation Protection,” S. Amir (ed.), The Sociotechnical
Constitution of Resilience' A New Perspective on Governing Risk and Disaster, Palgrave Macmillan, 2018.

“Kohta Juraku!
ITokyo Denki Univ.
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Nuclear Power Plant Safety Now

(6) RFAREFRDEE—FHMDRR

(5) Safety of Nuclear Power Plant from Academic Points of View

R EA
VHRRE

1. FC®HIC

B R R IR EAT RSN D TR LA Lz, ZOR8E, ENO &R L THROR T
ﬁﬂmé%V&ATmé FHINO DL DHINTESNT, Frx RERRMFIMESNTE T, FgD
B L5 & RS, B ORISR~ DI AN BETH - T, NEBE#] IR hReEDRMEL L
T\E&%%Eﬁﬂoﬁ%&%@f%&

BHETR T AT LD RFA~OFZORHLGET), Ml RE 2 E AT, LV afENeielz LT, [V
VIR & S E L TRLEM T 2R ABED BT S [, 2],

E 7 OECD/NEA 75 2016 fRIZH R Lo S & (fE B — i F )3\ F#iE D 5 4] [3]TIL, [Ze LT
IR OFHME L e 2 LT, ax DRSS LICONTRETHITuv A THS] LENTEY, E%
NBREOF T2 2 TR EIN TN D,

2. RFARETS 2 & EYFEERNEKR

IAFA TE D FLOBRED LN TWIEMRMAI 2B L LCRTIRET 7 0 M b b F < EHEER R
WZDOWNWT, LT D4 DO8LED BRI L THTZW,

(1) RFNARERFNEROBRILIZHE S RE

HHEEDRILIZE, ZRRESHEICHT 252 FNRRESELLL TS, ERNTFRSI TV
Rt EOZBRELITHN/NT D2 Lic2 ) REEEFEZOFHEARD N TWD, ZO7ZHITBEMEYZR
BTN RO BT RS EE & 72 > TRV | FRTHMIFSRE T LTI, Bz 2 MsfiA T oM R 0%
-CHERBIEE, S OITERLO O OFZENRD SN TN D,

(2) BEEEZERFICEHTHIEZADOC T F

AP ESESG (DBE) & Zhaz 5954 (BDBE) IZRABRZAH b RESE{LLTWD, 72730 T v
F~ R A MIBET 2 HHIZERANIRZ D DR 6T SNTFRRITKTT DHE~DE 2 FROREHEEDE
TOTIZOWVWTH, ZNETEEFRR STV MANRKEL > TND,

DX D AL D SR 6 LTI, Ak 7k 3R o0 B B0 2 M O MM I iR AR R 3G T &
Do L U7ad S RERGRN 72 EHN 2 X 2 2 0 72 A O B(E-CRHE FIE O 2 fF oD Tidin <, s
\HERNENL DT 2N O EE L T ZENEFESNTVWDLDOL, ZOMETH D,

(3) REMITRDERE - MBEOHNMEEEE

BIHRIZLR ORI, SIS ER & T 2 T~ O . PERERFEDT 7 7 h~ KT AL b
MREDTZDIZE L ORECHIENBEAINTND, £/, BRASCHAICEL » Tt Tl 2 5 &
ARSI SR LN SN TWE, ThEDNA— R =TT 2 L2 LOEEE Z EO#HE TL
@iﬁ’EAfﬁu%# bl Ebfﬁ@&% FHECE~ R Y A Y MU RAT KBV T D

. ETAIBEONLE - Fio~ = 2 T VE A SO X O ICHREIZHED D0 OBERH 5,

"Naoto Sekimura!

IThe University of Tokyo.
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(4) REMEKIAR b EERFHADERE
HROFFFIFEET T > b TiE, BEE RSB FEHIAE D BN R L ERROT- DI 1 T
D EEIH) 200M = —r (200 fEMEE) OFEMAZH L TELE IND, TWAETITH 7 RBHIEEICTT 5

Ny 77 4y FBRERISN, BBEEHOTOOEAMEFREMTONTE, ZORE, BN CTHEME L 72K
FHFTIE, NIV IEENICKRENVEREZEL LTV 5,

PERTOL AN & FHEFOH EMRLZEMKITIL, 7u— AR 7L ARG ED XS I 8B RIT
TWENZOWT, N—= R =7 OHBRLTIRWBLEND, O TEAERICFHMEZ X 2 LR B D,

— 5T, BEE RHFIREFTERORRESEZ T, EOLIRAT v T EEATREZZERL T
KRENTHONTH, HEE ZNE TORBREFEROFEIZOWTIAETHZ L HEETH L.

3. fimMEeER LOREEIZDONT

PLED X5 72 EBR R A B E 2 il 2 BAH EICOWTO BEREREAL TV D BIEIZBWT,
fe7p e atkm Lo & LT, REtaittd 2 XE At rT 5,
(1) FRHNEEE L BRFE - EEEDORER
JRA AT, HHIRERE & FEZE O N E BIZRTZ LT REMEMTH DA, £ % 2L L TR
T EnROLND, BHIOMNN S ORKENSE L FEFR O THENREMR ) 23, BVICASAL F)L
T ST LBMRNLEL 2D, FEET, BGERLLERIIH L TR ELE o L7 7
FTdhbv., B & BWORBOE I 2R E ) il LT-BRZ2 LN T T e 5720,
(2) RFHRLIZHITZBEIBR &TaEHE
TR LOBEERRELNRODNEDT, B2 FEERREZEBILE L, TELE A6 REHICHRE &
L ENEBETHD, TOLTHER D THINOBRBEITV., WELED D, 25D =D,
VA7 DEBIRET MEZEFET 22 L0, ROLNE D,
(3) YRVIEHRDERA
M) 27 B ESW B BYGE RIDW | 1ZiE, ZALLARTOEN K E W, U R 7 FH» b H#E 55
ToDIZIE, WEROMERT —% | b a—< T 7 —OMFHNEBRR Y, 7T — X OEREEHED T Mk
WREEDBFHEE D &L HiT, IO T MREPILD BAFMFICESWTZHAENMLETH D, 70U A
7 G I AN SN E i, U AT FHIE T VI A TORWEERIIEZ W2 EORREZH L TN 5,
(4) REXMKWBOEERICH SRE
BRETIEET T 7 V7 o MRERBEU EOER & Sz Z ST, FBICEDS Y A7 RS
T EAD, —H T, ZEOMIMOENIIHED VAT AOBEIERERD LR 2 —~ 0 =7 — DA
RN EFTDHZEICEDT AV bbb D, ZNHDOT AU v EARET H720D ), Ml & FE
FEOMTINSRENDIRETHD, v T4 7 b—vary <X AL b, BEEBEEEFOICY 271
WIZFEDSWIZ AL T F VA SR A = 2 — R 0IIMENRERRECH D, ERFrOm L% 5
TOBNEED, ZHICEDSWIEFHEBIEEZTEN T2 2L bHETH D,
(5) REFHEFE L HIMELE
LRFMETIEOEEALEED D 2 Lk, BB O OREAEL AT R I EELSNDLERD D,
B & A LITHEB O BE R BT Ch v . R BBIHIENIRTR E Loob | FHEFEO &R
fEptde = & L RRRETTHNC, HIREED GELEER ST Z ERXMLETH D,
(6) RHEREICHITHLLDBEIZDONT
PRk 30 4R 4 H 5 HIZIFZSE - VLI, R IBRIZ RSk LT, BfiREIZ T 2220 BEEIC
DONT, UFD XS & Z#ERs L TWb 5],
JRF IHRZE B SN R T Ze0 BIRIE, BEE i T B ERFRO L > RERFREAHOEZ &
RN EDWRED T BEMEEICHD Z &7 ANCZettm EE2 X5 & ORBNZES D TH D,
F RO X, R IHREESPEEEEORER EICS T BRI R0 TH D,
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P NHREERPRTLZEOBE L | BlERE~OMEAIZ L > TERINDZEOKNEL | gL
WO REOHZ AW TEZIZHEFHMI L, 3BT 25 2 EFBURTERVL, 179 X& DO TIERW,
BREOEEIZOWTIX, BEo Lo a2, ERICHIATLIRELDOTH S,

—HFTHEEZOHENZEMEN EICBWTH, M L TLEE0HEZ#ERmL TN ZERROLND,
(7) #AfE & 22X EDRE

TARA X, B2 dD ) —H—v v T e~<wx A (GSRPart 2) |% 2016 4F 6 AIZZET LTV 5,
ZAUE, TERTO GS-R-3 ZE S M X - LB TH Y | M, B, RIS, StEEXOENEE
DPOFHET D & BB OAF BN O NROBRELA#T22&, EEN I E Ei - FIHR
THEOEET L L. KOEARZEFAZFF U, 1TENC X 5 HIRFFIE O ST K OVl [E 70 22 430k A i
KD EERDTND,

BRI I DE I DN ERNY A7 FRICK LT, BIREHRAT DB 2V ISIT O D, 7R
FARERRICR LT, BURMERFClE <L FTEIN TE 200, AMEALILED 2309 2 L ITVaamkd b
HREN, ZL OFEPHBCUL L ZEUbOFEE LTHEMTE b, A vvr T 4 758D, EBEIET
i EFT> T BRICIZZ S DEENRH Y 9 508, Zh a2 EDO LI TE 200, FHEE & BHIK
BICREE SN TV DRI R Z W,

4. F&O

BEE R IREFTFLL, BBEOHRR ST HROT X TORFIIHET T FOLRERKRIZKE
IR B2 TE TS, BRETIE, Ny 7 7 0w MR IAATSHBIEEEIZE S W R AN T it
OBhHN, HEEBIIZIZ OHFINH Y, BIF L o7 T bbb &, —HTEEICMZ T, Fi-h
I DOPSAAPERE IO OB D, U AT IHFRETEH LIo /X7 4 —< 2 ZA_— 2 TR O R AL A3
RATZE U TES L, FEHEH &R D5k 7222 Ak m EIEEh 2 AV A, 0T v 7 Lieh
LD TN Z ENEEND,

M & FEF ORI LT, FHECHGT AIRESHTTERSAR L L QICEERAT — I RV E— ¢
LC, ffeny7e 2 et EORBETMR L TN 2 EBUETH D,

BE XMk

[1] AEATER TR DL RHGmROBMER L LY ) 2 0 AN—Z2DLRY | HARRF )Fa5685 54 &
11 5 (2012)

[2] Naoto Sekimura, Hiroshi Miyano and Tatsuya Itoi, “Resilience Engineering: New Discipline
for Enhancement of Nuclear Safety”, Proceedings of The 2nd international Conference on
Maintenance Science and Technology (ICMST-Kobe 2014). Nov. 2014, Kobe

[3] Five Years after the Fukushima Daiichi Accident: Nuclear Safety Improvements and Lessons
Learnt, OECD/NEA FRH [ 55 —HREFEN O 54 « JiF 1L am b & &l
https://www. oecd—nea. org/nsd/pubs/2016/7284-five-years—fukushima. pdf
https://www. oecd—nea. org/nsd/pubs/2016/7285-five-years—fukushima—es—jp. pdf

[4] Arif Nesimi Kilic, Implementation of and Sustainability of Post—Fukushima Daiichi Accident
at NPPs, IAEA, Feb. 2017

(6] TR AHiZEE RN B3 La0 AR &FRTEE~OBEGIZ L > TER SN D LZEOKYEL
O LRl (EERISH 2000 0T WBBIHIES) 125V 20184E 4 H 5 B (4 - R
)
http://www. nsr. go. jp/data/000227853. pdf
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Roles of Materials Science and Engineering for Restart and Ensuring the Integrity of LWRs

(1) BKFEHHORBAERADE RN DD SCC HRE

(1) Study on SCC from Viewpoint of Long-term Use in LWRs
s 5T
AR 0T ZE BR R

BEIE O PR & A MERE SR I T C L BKIF ORI IS, BE O L EE L7k 1 EAREI7U(SCO)
OFRfELEY AP EEL 0D, 22 TliE, A7 LA SCCHIED Z N FE TORRREOWE & 5% D
BEIZOW T3,

F—T— K BOKFREL, SRR, BRSO E, RE, R

1. [FC®HIZ

AL 30 4F 7 HBUE, ENORFH3EFTOBIRE LT, HBE 9 3 (RHr@h 6 &, =ik 3 35|
JRF IR E S AR I 5 AL, FBISI R EA~ OB AR A T 12 25 EAMERACRPGEE 12 K. BEFIRER -
AT 22 Fe LI RPLTH DN, BOKGAEN, FRIFNAEEMELE L CTER SN DA —AT A AT
L 2ASIE, T ORKNZZ1T 5 2 & T 7 vflfife I 7 m O b3 A4 U C RS S ) REln
(IASCOYRHHEMMEDIR T EA S SR ZTHENH 5, BAFORMEHICIZ, R OZELEE LIS
JEEEIN(SCO)DPRR L U 23 /N BB L 72 D, Z 2 Tlk, AT LA SCC HFFEDIUR & BRI
WTIR~ %,

2. ATV LAREED SCC %

SCC I, i@H ., MBl - BREE - IS DO 3HFN LT Ao L XTI D & SNIENRELE - ERBILTH D,
POBHEF- & L Cid, BVLIROTE D ABIT K 2RI FURIE DTERL & EHUTHE D Cr RZTEDTERL. R
TE D IEFE DARHTIC X 2R R EIFVESZ OB, Rl LI X 2 0E O RSN K& 2 E 8% RFEd 2 &
DA TWD, JEARTE LTI, BIRIG) . FRCRESROERESIRIG D BHEE SN Tn5, BRI
B LT, IBFRECRIRIL K FEORREEBN O LFICBE ST 2R X2 TRE REEL MITT,

KSR SCCAGSCC) Dtk & LTRSS SAUTARRFE AT L AHICIB VT H SCC DFEAED, 1994 4FET
M HUFIMI BV THE S, 2001 FEIZIXENO BWR OIKIRFEAT > L AFRIOF LY 2 T 7 N OB
IEICOVENNFE RSN Z ERRESNT, 20 SCC A - RO A D =X LB L TR, Kk
INE R OVHRIC K D R EPWHIRARRR DS TERL S AU B MEDN ST 5 2 &L RIBICHIRIRRIC N DBTER I D
23, TGSCC F4E L WS HH) 600MPa Tdh 5 Z & RN LRI L VKRR TR0 LF <5
EREDIMANTIONTND, 2O LI ITHLIBEOHMITIEALTZ L DD £IZH BN/ > TR SCC
KRR FNELFESN TS, BilxIE, SCC BRI 5 ER AW 20K 3 O B, RO
SANEESNTOWABRRT R TS SCCETI/VOMEE, SCC & ZNE D RFT/KE O BB, DMt
e ERnd 5B,

IASCC (ZBA L TiZ, #¥} - BBEE - IS D 3 RADHEMOFEIZ L0 BT 5 EMBIR TH 5, KT,
MEIOEE N K E LS ZBT D Z ENEETH DB, TASCC DFALZNEE 79 SSRT 3Bk OB FLA i =R <0
TEMTERBROFAE L X WIS O R TEVE S MBI OME, FRICIREHNC X 28 S OB, B — 7%

* Yoshiyuki Kaji !
! Japan Atomic Energy Agency
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BEOCHKRT 0 bR, RIFEST (Cr XZ. Ni &1k, Si &fk) OMSFEKRFEA KT 2 &, WHE LK
20dpa £ CTRE < E(L L, @R & CITAMER CTEMRN/NEL< R LWV IIFEA LRI UELER L TWD,
ZDOZENBEFEDKRAFTZT D IASCC DR TIZARNZ LRI ENTWABEL 72, IHE, Hoiridao
EREEEGIC K D . SCC & RIS DAETEE) - ML ET OB e S, B K D RTEAR & g{bo
IR L COMARER SN TN D, —F, HEFOEF L b TR 07 — & & F L3 7e <
2o TWD, ZTORT, BFOBKMOT — % LHEROER - BHEED T —F X—2{THZ LI2LY,
WPEDEMNAE N T 5 Z LN TE, BEFERROMK & BUEEEE~OX R b ATRE & 72 D, E 7o, IEHER
EHLE LTEERET — 2 L EET — X OfRBEL W ) B AR T 5 R E LT, BT &2 -\ 7= i
EHABED TN RETH 5,

AERTIE, TNETEINTND SCC IFERFIZHET 2 RDOBURFEICOWTHIT S L L biT, &
HUE ] OBLE D HETT RESBDOREIZHON TR D,

3. FEED

FIRIICH S, SCC Ahit & B RESLTFRD A 4 = X AREVITFS A, 60 4 ~D A FHED
WERR7R L AAT D L L bIc, TROMA  MHIC X 0 RAET 5 THAED b B WETREFHT 5707 2 7
o TR LRI S T & 725

&5 Xk

[1] R ARNVX =T =74~ [HROFFHIFEEF ORI
http://http://www.enecho.meti.go.jp/category/electricity and gas/nuclear/001/pdf/001 02 001.pdf

[2] giRtE— : MRERHE AT L AGD SCC FEA - BIRZEE) & AN =X L, JRF 3 E it SR O
FEACETHENT VR T LERME, (Fh) AR R 22(2006)

[3] HEHFE : [SCC XELRFAFFEOHER . @BFat I — TETFHE O REHEE — s E L~ Dxf
Je— ) EEHE, (fh) B AREEF2(2006)

[4] K. Fukuya, J. Nucl. Sci. Technol., Vol.50, No.3 (2013) pp.213-254.

[5] fafeith, =GO, BEHTOZ, B HkE]. INSSJOURNAL Vol. 24 (2017) pp.131-139.
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(2) BWR 75> MZHITS SCC EHEFE

(2) SCC Experience and Countermeasures in BWR Power Plants
e
"HYL. GE =2 —27 V7 « =7 U —#ath

1. #&

ISTEREIR (SCC) 1. SCC EZNED & H260EN, SIIRIST), RREOEEIC LV BET MBS
FHThD, BWR 77 FTlE, 1970 FRICHMAL L7z 304 27 > L ZGHELE C SCC 23Esd ST,
ZOXMKE LT, MBRFEAT U AAGEA L THBYLIZ L5 SCC I3l Sz, ¥Mrn T4 2K &4
% SCC MBAME L L7z, F72. Ni ESEITHB W THRBRICHBILIZ L 5 SCC 3 sl SN2, D%, Nb
IZEY CELRELLIZXRMBEM S TWD, 2D OMEIROMIZ, FREEIGISER X OB dE
1252 SCCHRMWMFHK L BN TWD, LLFIZBWR 77> MIBIF D SCC Hfil L 2 DHER, I X ORIk
IZDOWTIRRB,

2.BWR 752 MZHEITS SCCEHEZFTDER
2-1. SEER T LA SCC

1974 AT RV AT 2 2 5D 304 AT 2 L ARG B R 1IC SCC AR S v7z, JRIRFHA OfER.
FREEEMT X DRI Cr RAEAT A © Bk, EHEs RIRREIC ), FKBRENZENTH 5 2 L S RSN
Too £ Z2°C, BUBUEINHI O 72O O EIBHFE 3T 00, CIREEAY 0.020% LA T T Z il T& 2 Z & 139
BTl ot o, CRIEZKRBLZGE, MENMET I 5720, MEEZHEHETIHNTN 2 0.12%L4
T UM BB S vz, 20D O EHE Nuclear Grade (NG) AT > L A8 & FEIEL, FFNE L OE
HBERE R CICEA STV 5,
2-2. BRFERT VLA SCC

P 2 I L7 IRIRF AT o L A O I XL 5 SCC xR AE H =243, 1990 4ERIZ A - CHgsh 77
Y FTSCCHAFAEL, £, ENTSH 2001 FFLEITIRRFE AT L AHD SCCHAFLY =T 7 REB X
OFEBR RELE CHAME L L7z, JRREAORER., 774 4 — BB Ld 2 WITEEIC X 2 RiEEHBO
OFTHBLOM S BH B 2 WO T X 25131, FKBRBENER CH D 2 L RIS
Lleol-, ZoxRE LT, REBMECOM BN T2 MRS 2 5 T2 B X OIS ) S Bl h il
AEhTnb,
2-3.Ni £&€ sccC

Ni B4 Tl BM Om#EEG B B L ONERSR ICHB VT SCC MR S L7z, ZOREIE, Sl A
T U AE & FRRIS . BEEEEMT K RIS Cr AV T © Bl b, W25 | IRIREIG . FKRETH 5
ZEDHER SN, NiFEA4A T, Nb RN X5 C & Efbic & v Sk 2 3 L2 B 600 548 X
O R 182 Banfs i, EREH I TWD, £, 182 54XV Cr BENE M SCC HIZEND
R AETHNDBLOCEALFHLIZMEIDEH TS,
2-4. FRETEEEE SCC (IASCC)

SR CEH STV D AT o U AR ClX, N> Rron —7 B UERic B D TSI Lom
N LAS R T2 SCC AR S 4L7z, T OFGE, RGO ST ERIT & R, 3 & HHE

* Junya Kaneda !

! Hitachi-GE Nuclear Energy, Ltd.
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TORIEIIERL L EDOREIZE S 8 B TERE TCOBRRES(ENER EEZ N TWD, 0%t
He LT, BUERFO T X M CORMP AN L DB RAERDARIMFIRS E T, 2, #l
RO —ABLOHF A 1y RIZH IASCC EEZ 2 HNH VUMD LN TWD, & 2T, FREHEEZ I
L7ZAPBIBRFE OB D MR 72 STV DA, BIED & Z AZOEMAICITE > TR0,

3.BWR 75> FITEITS SCC HE
SCC il D721, SCC HEFIZEAD E LT DOXRAT LTV D,
3-1. MHBE
AN D X 5 G b 2 il U 72 R RFE X T L A3 KON C 22 L L7z Ni FSE 03B s S i, ERIC
HWHENTWD, £z, MHEMLEZERE LY RENLEEZRET 5700 OWFER & ORGEE 13 TH
NTW5D, A7 2 L AHIEEBITRAM L Vit SCC PEICEN D Z &b, BLE NI 72 & CIIm& MR %
(Corrosion Resistant Cladding : CRC) 723 &4 TW\ 5, MMif IASCC #EEE LTIiE, Ta il AT v L A 4[1]
REBBREINTEY ., 5%, FHEHPIIRFENS,
3-2. IEHRE
Tatids KON TIZ X 2 5 RIRRIC /173 SCC ERTH D Z &b, FREISMER A By & LT T D
FIENBRFE, EHITWD
HSW (Heat Sink Weld) : Bl O Q@A #% . BUE N 23K THMAI L2 GREZ AR L, BLE N 2+
Mahis 11 & 3% ik,
BRBRSCAEE - PR A L CIRBEELZ /NS T5 2 LIC K VRIS 2 IRT 5 Hik
IHSI (Induction Heating Stress Improvement) : Bl F 250 D PN 2 i K TR A L7223 & 4 & 555N E =
A AT X VB L T2 t%, INEVZSP6h . Bl NI OO 5 | RFREE S AR 5 ik
E'—=17" (Water Jet /Laser /Shot Peening) : FMA R SN -FP B RIEIZ ¥ ¥ BT — 2 3 UHABEICPE S 1
BPLT a  NOELRER ETEBER S, JEMEIC 2R S5 51E
W« WFEEIC K 0 R OIS ) 2R 5 ik
3-3. IR
BWR OJFNIEEEMKEREEIZH 0 *ﬁ"ﬁ{i (Electrochemical Corrosion Potential : ECP) Z K4 % =
L2 KD SCC xR ms itk &’)’BM'CI/\ZD PRI BRI K0 BRI KON LK BN R S 41D
Z et BEEREE (Normal Water Chemistry : NWC) (ZdH 5, ZAUxt LT, KFEHEA (Hydrogen Water
CmmmeWQZLIDKP%QWL\KE%Wﬁﬁé ENTED, LnL, KEOEAENHZ S
EERRTOMSHE (N-16) &N EHT 5720, BEOKEFEANTRET S ENEE LY, 2T, A4
OfEh K2 FIH LT EOKFEAN TR ECP #IKT 2 &4 BIEANHIE I, KETIEIZEA
EOBWRZZ7 v P CHEHENTWD, £ BERNBLOEKINTH —HOBWR Y7~ FTHEH I TN 5,
E/o. ITF TR TIO, DB R 2RI LI BB BN bR STV
3-4. ME - WE
SCC 354 Lckgnit, OODBRE, fillglsE, 44 vy R EIC X 23 Thh g, £, B
WEOHLOEFHO GO LT LR BITON TN D, 77 BRAZHIKOH HFNESRTH-TH, I
Y aZ R, a7y R R—K ICM U Y7 CRD A4 7 F 2 —7 CIIEE TIEMNBRE, @A S
nacnsd,

4. &8

SCC 1377 v MEMICHEEZ RFT RO ZMBAILER TH L, TOXKEH LD LT, £9F
ROBR E A=A LERAMEICTHZENEETHD, ZODIC, EHE 7 LRE, HERBRR M
Bt TS COREM 72N TON TE 72, oM &7z SCC EFIZX LTk, ZNEHV R 729
OMELSE, Rt BEREMOBLE CHEIBIR., TEBRMNThILTE 72, SCC Mifld7=Hicid, #
B 071, BIEOERO S HA7e &b —2DEREZWY R LERH Y | 4FF L TEEOXIEZHE
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BT DU LEOHERZFERHIZER VRS ZEDRZEEND, SCC A B = XLERIZMHIF L N TORWERSS
HY . MR R NSNS,

S5 Xk

[1]J. Kaneda et al., 17th Int. Conf. on Environmental Degradation of Materials in Nuclear Power Systems, "SCC and

Crevice Corrosion Resistances of Tantalum-modified Stainless Steel", Ottawa, Ontario, Canada, August 9-12, 2015.
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My 3y

BKFOBRE EEEMERICHITEMEIZOKE
Roles of Materials Science and Engineering for Restart and Ensuring the Integrity of LWRs

(3) PWR 75> MZHBI+3 SCCEHEME

(3) SCC Experience and Countermeasures in PWR Power Plants
A &

' EE RS

1. #E

JRF I3 EFTE RO E LT R T 7 VORKSILIZEE 2T —~THV, 772 hOERENITHED TS
BaOBLE 72 & OGN O RFMmzl. B, e b BEERPE L oo TV D, EEERFRIC VR
ENEELT 20 L L OULNE RS (Stress Corrosion Cracking : SCC) 23% 0 . HEOHEK & LT, &
B, ME IO 3RFOEEREIZEDZBDEEZLNTWD, ITE, IMEABE 4 (Pressurized Water
Reactor : PWR) I[ZBWTH, m=y 7 /LG4 600 (LLTF 600 54) OIS NEEREEIIC X 2BEFFINEN
FMZBWTHEEL L TE TS, PWR 77 > b 1 IRFKEEESRME T COISEREFINIEL PWSCC (Primary
Water SCC) & L, PWSCC JE&ZMEZH LT D 600 A& L0 LI X 2R BIG & FC
FEHENEGAC, BBICELZ LD EEZ LN TN D,

R 122 R I 1A TR - IR WAL T A 720 DB & LT, ISt s, Rl - Buks:
M ORER 2T Z2 IR~ D,

2.PWR 75 MzBI+5 SCC x5
2-1. F& DT E B

PWSCC FAER 1 D—2>Th D EIEEIC I ~DRED—> & LT, )G 2 i LRFICK P ERIE DA 1
Yay hE—=v S KPREOEAIEI VA —F Py M= T EEA L, 1 RRKEERE O 5 3E%
BIC T ERRISDICSE L TWD, VA—F YV xy hE—=0 7 TlEX v BT — ¥ a VRRERFOERIEIC
T, Yay hE—=U 7 TiEY 2y MOBHENTT, MEREICEEOTAE2MA 5322 LT, NKmE
W EEMICNCLETEDL Z L 2R L TND, v a vy hE—= ZIZBW IR WIS Do 5 & B
WEHORS R EE BN, BIRORE WY a3y MERW, v ay MOBENRE LT /37 BT
RERNNEHE IV R AL HDBERIESZHW-FIERD S,

—J5. BE R ERNRIENCT 7 B ARKEERGE, SN D DISNEEFERLETHY) | ZOFEO—
SLLT, BHALV—PE—LZ2EICBE SERN LB L, 42 28inEd % 2 & THRIENIEE
(R DBWEOT % Fvy, Wil & EM S I deE T 5 FiE (L— P m RS DdcE:) 2% LT
o ZOFEFIV—FRICE28EMAE LB TEHZ LD, WYIREMFERET S Z LICL Y NH
DRI 5 2 &< W ATRE & T DR A Fo, R O K OV E O &5l ik
FERAIE ) % JERRIG N ETE 5 2 L 2B L T\ 5,

2-2. HHBE - MBBEN

MEFZ 225 U C 1 RGRAKBEIR R it PWSCC PEDEN MBI CH D= v 7 /L 648 690 (690 H42) %
WD D5, 690 541E 600 aicxt L7 v s (Cr) \mABLEGEICEINEE 5 2 & Ciit PWSCC
Pz EEETns,

* Noriaki Sugimoto !

! Mitsubishi Heavy Industries, Ltd.
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HARHNZIE 1 YORKIIER BN WIS 5 2 & TL600 B@ 2 IR S R0V & 9IS T D RETER 7 7
Ta 7l BRICLDMBSER D D, AL ORFRAGHOE R —7 2 FikEF (600
Ba) ~OBEMEIE LT, JRFIFEREG ) AV~ OA LA i o 5, TRESHERCRA LR O 7
D, HONUDHEMLAIT, WEREHEL T L T\ D, EHEESUIEARNECCE 2 AEERICES 3
J@7 == 7 Ty NEEEZRZE LEEICEN LTV o,

it SCC YEDBEN TP 2 IV THRUE L 7o ids ~ D —(KBUE & LT, BER FR AUk, AKBE AR
BUE, RSBV SN D 5, — 7T, —HWEERREER GG —ORGREOHIE L LT, Moiuk

WIAFEEE—7 = FIRE T2 L) Sl b LTV o, B0 BUSIImMEZ T T, Thifke
ELTOMBUETED DL LThHEIEISN TS, —flL LT, MESHEE—7 2 k& FREE
hindr 5, 600 B4afkE T2 T ME 2L L, iz EE 2 BT 2 BRI SCC PEDELTZ 690 A4
BEMBHC TIIET 2 H5ETH 5,

3. ®8

TS SICCER . MRS - BUSEIR DRSS O W TR0, 2 BRSHENTIC X > TR 5 E
7T ok L EEEA N S, BB OERIZ - > TREFWIISEIL Z kT2 OISO H O
EEZD, ShE b, REHEN, SR - MEBGE e & OB - BEEZ BRI CHEE L, S - &tk
b zED T <,

SE X

[1] Koji Okimura et al., “RELIABILITY OF WATER JET PEENING FOR ALLOY 600 PWSCC MITIGATION”,
ASME PVP2012-78468.

[2] Takeshi Yamamoto et al., “APPLICATION OF USP TO STEAM GENERATOR NOZZLES”, ASME
PVP2011-57495.
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Planning Lecture | Over view Report | Over view Report 1 - Research Committee on Fuel Debris

[1D_PL] Activity Report of the Research Committee on Fuel Debris
Chair:Hiroaki Abe(Univ. of Tokyo)
Wed. Sep 5, 2018 1:00 PM - 2:30 PM Room D (A32 -A Building)

[1D_PLO1] Motivation for the Founding of Research Committee
*Yuji Ohishi’ (1. Osaka Univ.)

[1D_PLO2] Current Status and Issues of Accident Progression Analyses
*Takanari Ogata' (1. CRIEPI)

[1D_PLO3] Current Status and Issues of Fuel Debris Characterization (I)
*Masahide Takano' (1. JAEA)

[1D_PLO4] Current Status and Issues of Fuel Debris Characterization (ll)
*Kinya Nakamura' (1. CRIEPI)
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Activity Report of the Research Committee on Fuel Debris

(1) FAREMEESDHRILBE

(1) Motivation for the Founding of Research Committee

RA AR, BROR

ann

\!

1. TBRETIJY] HREMREROBRIOERLEAN

WEH T HRET (IF) @ 1, 2, 3 SHIIHRAIARAKRER 22T 2RFERERICED | FLOWREE
B EOE B DG 2 1F 5 fiied TIRAN R R N F 1354 Lc, 2 OEWNR KRB O 57 )3k CHfE
b LT BZREHC BT D iRE 2 MG 2 2 LI & L COBEB Th 5 L [FIRFIZ, 1F FEIRTEICE
28k % REGHAICH G5 CTE, £, AROFRTIOZEMER EICbBENRHEZE2 D, ZOFEXDD
&L 2011 AFITEIRER S IS TR a2 3 1T 2 BB B O IR U —F o 7 7V — 7 | ISEREE S i,
EREL OB P ZE OSSR S B D R B E OB E S R S T & 7=,

IF et O 3 kil U 724 Sl RE ORI M OV Flts D e N ORI A D LTOH B 2272 ) 228 5,
F 72 IF BEILEEIC RO 2067 7 U Bt L T IE OGRS L OZ OB N ESR, S I e 7727 o7
Y MARICHIERNAOND L O RRIEL 2o T D, 2O LI RFoL, DRET 7V | iFREMES
KNI LR ARFESIZ BT 5 BRI OMUERG Y —F v 7 7V —T ) ORSLOBE L5 E/RE, B
I B0 H DIREHERSCIREL T 7 ) I 2 AR 0T — 2 2 RO B F LA OHA b R 2 72
TR R L, IF EILEEOAS B OV A0 IF BILEE CEERBROS ET 7 7 7 v MFZE~D
KD T O DFFEDOIEB L IREZ1TH Z L2 HNE L TR ST,

2. BERIOBME

AHFFREMEE 1T 2016 45 6 H 1 HICRRLSH, 2018 4E 3 H 31 HE CIREIL7-, ZEHKIT 2018 4£ 3
H 31 BT S84 Th D, ZED O LERERBRICHTR L TWAEEIT LT CTH Y | B BT
IREH S AN DR % 728 ICHTE LT D, ZAuE, BB 7 VIR L 72 50 L0 = — R & BB D 75
FLND BIRIRSNET D7D TH 5,

AWEHEMZE S TITFH A4 RIOSEZFENMT 5 & & b2, R&D OBUKFHA & i@ o kit ot 2 B
)& LCaEES ElosES GEE 11 0F) 2B L7, 28 TIIAEMEESO R a—7 LD HITOW T
L, [FiGER) & [T7 UMK O02200% A7 F—L%HE L, ZNHLOX AT F—NE, TRE
ALDGTEFIZ OV T R&D OBURGAE GEMES) #IE 2 Tl S o HffrEIC W T, FREICEET 5 5
FIZIC L ARV (B¢ % 1T o770 FTo. ZATF—AD AL N—PSNOEEICRH L T HHMEOHRZ 2 (KHE
L., #kx 20 OEMENOREEZINE L7, ZhDbORREETIC, [T7 V) IR T 2R EA BB L
BEZMY L DT,

AleEtEy g oTlE, THEioER) & 77 VHR]) oFnENOZ A7 F—L L0 IF OFHuER
BLOEREFT 7 U MR D 2 (2B 2 B L OBUR L EIZOWTERY £ &R EWwET 5,

Yuj Ohishi

Graduate School of Engineering, Osaka University.
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Activity Report of the Research Committee on Fuel Debris

(2) EHERICEIT HHMREDTRIN LFRE
(2) Current Status and Issues of Accident Progression Analyses
FRIZEFER ', ZELE |, AT, B2 KILE 2 SaREE S, BEEEW Y, RiEwd !
VEE A, 2 I OB, O 2, ¢ sOsUE ) HD

ann

\!

1. [FC®IC

BREFT 77U O, MR KOV ITESERIC L > TED D, —F, BISEICKE & 7= F50E R O KR
OETRELT 7 U O, MRk, DAEEZHETHZETHLNCRLILONRH L, £ T BT~
U EEMERESOFHERY XA 7 F— LT, BEE—HFNREEFR (IF) 1~3 SHEOFHEERIZE
T D RFFIERECIENTRE 72 E 2 A L, 1F FEOER OB 82 L D £ 20T,
2. ERGERICEIT S RMBHARE L BRAHO I MIKTDOHETE

1~3 GHEDIF L « FEANE ZR OIRAEIZEAERY « M BIFR T 5 52 HEORRED BULEE /) HD 12 K- TIRSR
FINCHEEBL I LTV D (IRESE R IFEFT 1 ~ 3 BREOIF L - A ZRDOIRIEDOHEE &AM FEIZ B
T MRS 55 BIERFHRE | SR 29 4R 12 H, HORXE T HDIR) ., TS OED 5 b HRLHEERILE 77
UL 122V T, FHOERICET 2000 X 2 4 U HIEIC & DR FIFPUIRRE DRl 72 & A B E 2, 1~
3 FHEDOEHEN LT BRBL O AR AR D L D ICHEE ST D, [1 SHE] 3l L 72BN E R & R T
IR R P L A~TE T, o2 OFLENIZIZIE E A B ERFE T, [2 58] @t L72kEto 9
B, IR IR T L A E TR TR E ST A Z LA~ T Bt O —Ei3otx OFF
DEBIZERAT, [3 BRE) VRl L7280 5 b —IBIZRFIFE /1B AR T 7 L D E T IR T AZ L~ T,
BB D —HBITTE % OIFLERICFRAT, FMAGICIE T LIDREI O BIT 2 S LD 20,
3. BEROBITHER

OECD/NEA @ BSAF 7’1 =7 | (Benchmark Study of the Accident at the Fukushima Daiichi Nuclear Power
Plant Phase I Summary Report, NEA/CSNI/R(2015)18) (235 T 1F FlGtERE OfEHT 73174172, Phase 1 Tl
HARZGTe 8 E 12 BN S LTz, BHEBID 22— R&2 WM OFEF, 1 58 T DS E DK
EIRT A B FICB#E), 2 B TIEZE < OFE T ORI E 2 CRTFE IR SRNICRE, 3 51
TIIFDERIE D2 TR IR E D EBRAICREE S 2 WL BT 22V EICBE), e EBRE T,
4. SHEROHBHAICA T -FRE

JF DR E DN R IR FE VS 2R~ TRBLE L 72 BIE 03 1 S -3 S 2 SHEONRIC K E vy & W o T it
FEROEERZMENT, 2 2 AV ESEBEE 272 1~3 B OWRREL L 72RO 25 A5 IR I O HEE S IR &
BET 5, Ll 22— FHOMBHTRE R OB WM R & BUGBZE OBV IHMITCAbND, ZhbHD
R E LT, T2 — ROET AR FIEDEV, FAKE LZRR0mEEAREOBIERECIGE
DARFEN S, MCCL ZEFTRENT 7 ) FEEOFLZOBFERE R ENE2 bND, 4%, IF FIE T 5
T 7 VB - BATERE 2 EOFEGAER A L, Z O « FHMEO RN S 2O L TV 72123k
FHR EZED TS BER B D, OB GO ORI IRECHANS N OBLEL R EE MR T DI EE
EHT. @QREET 7 U B TV ORI E 3T T — Z EUAG, O FEBREIC L D ERER OB ORI L iR
Brer it B, @ F~— 7 it Okt & 57 BRGSO BT 7 ) o 7 — Z I K D =2 — NHEGEE,
® ZA B DFERIT L DR O EVEIREESE DRRET & D> SRR

T. Ogata!, H. Miura!, Y. Kaji?, T. Sugiyama?, Y. Nagae?, Y. Suzuki’, H. Saneshige*, K. Nagasawa*
ICRIEPI, 2JAEA, 3JANSI, “TEPCO HD
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(3) BMET IV ORRICET 2MNEORRKERELD 1
(3) Current Status and Issues of Fuel Debris Characterization (I)
EE AR, SRV, )5 B
VRSB, 2R

ann

\!

1. REDOBHERR

IF OB 7 U B H LIS 72 RR R B3 2 Bk & R A2 B HE 9~ 5 7o oD . AR ClIseiietr 7
U & RO ERSC TMI-2 77 U O K A HERHEE T — 2 OBSSRI &bl S i iF o ) — 2 2 — A2
THREMAEZ LD F DR ERET S,

2. BAE - REAHEROBE

IF S AR, EBRERR (37 7 2) TORRERS TMI2 77 U & OHEBIRGEE, & OVEs O RBUREE
Al EBRB O ST L0 . FOEEEE LY KON MCCL (P OER@ — = o 7 U — MEERIS) B0
PERICBET 2 T — 2 BRI TRTE Y, Ei (LEW) . SOk, MR (8 S%) 820
FHIEH CTH D, FLERELY O F5 5 Td D U0,-ZrOs SR BRI, 2SR EVAT 2 IR fE A Al T
OBEIRFIRICIR O D Z &0 D, BRBENERMICEET L L THISND, ThbbAMBEM TIET
A MEREIN0T . RBEUETIZU Y v FON s Zr U vy FOIEHf (FHEAHR) (2L
RTWNEEZZBND, o, BRMOKIZED2BHNRO—pIE LT, BERICRE COBREL - hikik
DRBEER THR SN TWS, —F., &BEOT 7 VRS TiE, R ORI LT,
Zr-(Fe,Ct,Ni)2 & B AW & 5 W IE(Fe NiR B BN 8 D, I FURINE O BsC A3 Zr T Fe SR DFf
Ao U CTAEHITHH LT 2 aTREME DS EBR K OB 2 3 R L 0 FRf ST B,

MCCI #ERICB LT, LR E 27 U — S Ol CRE REEARN SV . BEREE
WIS U CARE « fRR IS EREE DN CE TV A AR H 5, a7 U — KX 1200°CH8 M & iR i h
DT 2T D L L HIT U02-Si0: 7 & N Zr0x-Si0: FAIRFE I L 5 & EFAFRIE 2000°CHii#% £ TIR T4 5,
MCCI BEDETTHEOEAL « BICHEBICE L Tk, 2227 U — R b SN DK L 0 B bR BE MBS
EEBEZ BN, RBB{E T T LTE 7 Zr BB IO ED B2 b5,

F7VMERROHEICB T 2 E LT, OF 7Y OAi 3 ESIFEZENER D B K AN SIS E £ T 0 A #i P
ICESZETHY, TRENONEICIS VTR RS 286, R, BB E, KOf %
NRRDHZEND, INETITHELNTZMERT — 2 OEEICRENBE SN2 L, @I 72110
FAREOBMAE T — Z TR EL TWE b 00, Lo ~7 aledpis (L r) L L THATZEROR
PEFEE AR+ 2R icd p 2 L. OV L E TCOEHMMICEIT 2 REMEBECRH & Vo 72k
BT 2HANRRELTWVD I ERFET LD,

V—AF =K LT, BHEOVET T 7 7 b (SA) fift=2— RIZBIT 286050 FP HET
IRIFNDOBATET VD% ATFFEDIL PRI T HIRE DAL DR > Tk, Biahbd Y —R ¥
— ADORMENZIIRE, 207D, BENT 7 VB H UICET 2N O FP o Aa-<erEkIc BT 2 %245
B 7o OIiE, FilgF gt R & OB W THRBRCME L OMEMEH S B8 LT FP BT E % 3
fiL., EFAZHBLTW ZERBEL LD, 200, BIEERFECT—HT7 —Z IZREENTWD
HOD, MHE L OB L DEMOFES, FRKIZ L DRI L O E L Wolo | IREOHRT
1372 < SRR ERRY - AL P72 RIFIC T 2 FP B8R 20 2 Z L NEETH DL B2 b D,

*Masahide Takano!, Shuhei Miwa! and Shohei Kawano?

1JAEA, ?Toshiba
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4) BETITYOMRKICETHIHMROBERERETD 2

(4) Current Status and Issues of Fuel Debris Characterization (II)
A B, AN RE R SR Rk MiES, BB EHES, BN iR, B B
VBB, NFD, *GNF-J, *HIL GE, *HE TR NLF—V AT LK

1. AEDEHEXHR

IF OBREFT 7 U ERY H LI 72 MERAEIR IS B9~ 2 3R & BV Z BT 5720, AETIE, 77 VEY
HURF O EREAG . BRSREAL . DGR - PR, AL, Y TV HTICBE T D B 7 b QNT R ZE M 26 E)
BT OMmAE LY ELDIEREBMET D,
2. FiNFAFEKREOBME

[BREFAE] 77 > bR ER A FE K1 BT 7 UMRRICEIT 5 17288

JRIFTRR R A SIS o AR A, FHEE | mE F R

-~

B & U COHMBERERMRBRIMTON T 2, | SriEeE | - SEEERBRRICIS T 2 MR g O — ke

(SR SRBEAE] HAEF 7 U il Lis oot | '7égﬁgﬁgagggggg§%g~%ﬁ%
e - ¥4

A@W@H%a%ﬁwm GRED, BA | YL AL L, G B
Fl i DR B ST I FEE OB | i - wg%rg: PREFT 7 U DAY SRR O B A
PITDIL TS, - li;g%f‘réd RO, @, 27— bSO
LY« RE] ¢ = 2 & — NI P TR SRR, B, SRR, /PSR, Bust
B AT TNL-2 DA E B 0 | SR 7S AR R RN vl il
£ 5% & @ IF Tl R E: % 35vol%Bl FIT - PRI & oLk GBI~ M), EFH

ZEVE, B [EIE)

HIRS 2 Z &1 &Ko TUGHIE A 400mm 2 FEIR [TTH - | - KOEITE. KB) D BVE. w e
bR s A R | - KB AT

T AR LM, 72 b OND, INEEDEES B ) W%%WTWE%%‘@E—Q@

IKFETT ARG BANBAFE T T\ D, - T & o E I N7

VB WRENS— U oL - S & O - T;;*%;Zt*f?‘ U Syl Bt & e AL E (Mg, T

tﬁ@ﬂ&ﬁ%ﬁ%#é&m%%mﬁbmf% AUE | - VaRTE. BITVE. PP IRIEE), 7 0 ARtk

\ T T [+ A VI U & TR AR E D
7o WIRROBURTIZ, 7 v AL O S »57/\4:5 - 4}57%%'{%@% (i%gg%ﬁ;é)“ Fad
{72 FRNEAE DS HERR S 4L, Pu BRI T . | ERaL TRR SILEI) | L

[>T NH7] IF BEIEE O NI LT [ L | - fEEREKGENC X S An/FP ZEORT - BITF8)
PEEE) | - FALE (PCV. RPV. S/C %%) OBRBESft (B

TRIRENT 7 ORI RS L R RS O 4y ﬁ%%%q:‘ oH. [a A o o o pE ) (2 U7 -
Wr=— X HEBR SN D — 5, 1F 4 MR L BATZEH)

- WP SRR RO 1 - ARG S D21

T ATV ELD 3T - RAERGR: KRS - 0 [ Z0ofl [ 7 7 ) Bl LIEROE 2 A A K94 2 O
Fer B —) OFEHRL, XM CT MY 7l & - fadt

BT T X~ i ik G H B T RE S O BB O oM B A ED H T D

[(REEMZEE)] FHIFORET 7 V1250 T, B OCRFEEGSEHUS I X 2aidE, [hicksid 5
RIS, REFBENEAISH TV D, ZEREHMEICEER Y 7V OB RN, iRz
TN HSRREREE T DR G B [E LI T 7 U O REN ) & OFE DR INZE TR 5TV D,
3. BT I OMRICEET 5 FEDHE

R OEABRRI A B E 2 BT 7V RRICET 2B A L7, TORRER1ICELD D
*Kinya Nakamura', Yasushi Nauchi!, Akihiro Suzuki?, Junji Matsunaga®, Kuniyoshi Hoshino* Yoshiharu Sakamura', Yuya

Takahashi®, 'CRIEPI, 2NFD, 3GNF-J, *Hitachi-GE, >Toshiba Energy Systems & Solutions Corporation
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Planning Lecture | Joint Session | Joint Session
[1G_PL] Current status and issues on the implementation of
clearance (1)

Current status and study for clearance of contaminated materials in Japan
Chair:Minoru Okoshi(JRIA)
Wed. Sep 5, 2018 1:00 PM - 2:30 PM Room G (A37 -A Building)

[1G_PLO1] A review of approaches to setting the dose criteria for clearance
*Haruyuki Ogino’ (1. CRIEPI)

[1G_PLO2] Current status and issues of the implementation of clearance in
Japan
*Kimiya Ishii" (1. FEPC)

[1G_PLO3] Explanation of the Guidelines for Moving out of Contaminated
Commodities from the viewpoint of Clearance
*Makoto Hashimoto® (1. JAEA)
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Current status and issues on the implementation of clearance (1)
Current status and study for clearance of contaminated materials in Japan

(1) PYVTPSVRIZBITIBEREDERA

(1) A review of approaches to setting the dose criteria for clearance
IKEF HEZ
) RAFFE T

1. [FL®IC

& 5 E OFGTRBIR B 23D TR . — XAV FRRIL A - B IS K DR A B AR DR L~ L & T
B L CHo/NSWEEEIZIE, AOREICKHT 2V A7 NEHETE D EHEcE 5, ZOHWCE Y, Hi%
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Current status and issues on the implementation of clearance (1)
Current status and study for clearance of contaminated materials in Japan
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(2) Current status and issues of the implementation of clearance in Japan
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Current status and issues on the implementation of clearance (1)
Current status and study for clearance of contaminated materials in Japan

3) MEREHA FSA42ED VTR

(3) Explanation of the Guidelines for Moving out of Contaminated Commodities from the viewpoint of
Clearance
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Toward revitalization of establishment and utilization of academic societies standards

(1) *HEBHEEHBYS

(1) Role and concept of the academic societies standards
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Toward revitalization of establishment and utilization of academic societies standards

(2) PHEHABREFTDORR, RILED=-ODFRE

(2) Tasks for enhancement in activities of establishment of academic societies standards
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SHHIEES L 3 PHAHKREEZESEER L OB RSHRIEN, FHatme sl L, BT
DO DOFEHEHBERERZBR~DOER L LTOREERS, T, S OICHET, =37, Z2Ha
Wit & OF RASH A Et.
s AT — I RVE - OWEHRILE, FEBEREZXY, AT, AE, ABROKERO T CHEET 2 #HS
Kk OGOIEH 2R B & 20T, FHaSBEOEMEL, SERERS,
—IEEZERITB T DEERTIRIA WEB, FREREZTHWTRIEL, AT =7 BT —nb
DERAZHOBTERICHR D X 912, Wt

2) BOESLHBEEITIG U B ICES < FHaBREMETE O RE U & SREIEB) O HEE
- BEZBERICBIT 2RERE T ADEE, OER, RO, 72 EOFREFHOUE,
- BEAF RIS DU TIEBHING & 2 BEARaf i (Rl - SRS 2 &3S, FEHEOX A4 LY —7R K
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Mi7p IR OHERF - I D B,

- eV ERER, £ OEMICE L TR O M RO FH 2B~ OB Z, ZeEEEEE

DRUEA~D 2 —F —DEAE A ST & D 7203 HHEET 2,
MR HERAE TS, 3FHENOEREEY, BUKEEOHRRIEE, EEEORFZMMAL T
éo

3) Mk oEENl & SE R E~OBRA
- I AE AZOERLZRIEE I -BOB ZMITT, Zhb & DORfERERIIZX S,

—UE OB R TR & OO —ER & LT, ASME/ANS ® JCNRM(Joint Committee on Nuclear Risk
Management){Z JIWG(Japan International Working Group) % i% & L PRA FEHED EE L% D & LE RS #
% Fh .,

CJRTFNFEFE L EO AR OBRREIE L T O OB A AMEIC L7z BT, U720 R

Z IR T E DAL LT, FHEfUMEORE - ez D 5,
—IRELR B T34 T OFEMETREILARNSE ¥ 2 712, B RIE « 3l WG ZRkiE L, Bk ik
HIWHRERRE, 77— Mok 22—V —ERIE, Al L O R L2 iR,

- FHEBRREDOREIER T nE RACETLET L E 2 —OHAOKE, HMTmELORUKR L 2D

éo

- HERNFERBRERRS (RFNFRTIMEELRAR) ORET v A%, 3HREOHR
BIRMEZ G RIZ L TE T L E 2 — 9 S 2 e, EERE R, B4, MEEE2)OME
BEE%, ZTOHEMEE, H8E, FEESSRBAAFELEBL TV D,

4) HEE AR ORL
L PR REZ B2 OEE FHEROBEY R AEE (AN, S OME, REOZ(CICEKITH

&S TE DIHIOREEE,

- BEERE IS LR A RO AMHER D120, FHERE ~ERA 25 FOAMOSEIZIE, R

L% T EBMRRICBNT, HOVIEHENLESFHiSh D 2 ENBE, REHIE, ME~DFE
15 DAL A A HEEE,

- FEVESR LB AR R 2 AERIT, OJT 720 T, BB E 2B LS 21T 5 72 & O/

IR A DIEEE,

- MBORRE O, BB RMIRNHERTE, FRROZL FBRABOHMN, HHERTEEORD,

RE) WEITHIETED LD, WADEMAZ TS, FES D & OEMEREEO LEZR & 2R
L, BRYERIE, G S IR RMmAIC I e BT 1 & 9%,

“Yoshiyuki Narumiya'
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2018 FRAKRRERFNER -11_PLO2-



11_PLO3
2018FEMD K=

EEFEStEyIa Y

FHEBRBORE LFRDFERLIZAITT

Toward revitalization of establishment and utilization of academic societies standards

(3) BEMREMM LORIE L FRERE~DHFF

(3) Action of Safety Improvement and Expectations for academic societies standard
e MR
"HRE ARV T 4 T A ()

1 £
2020 £F 4 AT S D IR OB AL, FEFEIL) A7 HERETEN Lo 2B b O FAEMEIC X
M etz ) b S, BUHREBIX Y X 7 M ATEH L2 b FEFEOFRH 2B - 7T 5 2

EEREABELE LTS, [1]

JATIZYE B, 2018 4 10 A2 b =FE QT /)3 EF TREMMTON D Z LIZR->TEY, Hit
FAREXP R )3 ERTIE A vy 87T hE LT, EHORLIIFEE D TETHY | FFE
MAEEDTND EZATHD,

TR, R ABRRAEORER IZMIT T, FEEOEE CTh 5 A FERREZRMERN LA FER
R DWW T F L - BRI S B DR Y RO 2 A B~ IR 5 Z L icon Tk~ 5,

2. EXEOEENLGREKRALDES

JRFNREITNCBVTIL, B, R, BUREEEON L RIEE 217> TE Y . ZTh ORI
ERE T T 7T A RS, MEERE, T 4~ REERE, VA i/ 2B L THED
Z#ET 52 LT, LY —EoREMDR FICHENICED TV D,

3. oL ENRA
31 BREREIRYS LA
URTE D RIEHE Y2 77 A8 AL, BEICEHA L TWD2, 1EROFGR AR ONEATERIC
HEDBIEFLOTEEN S, FRIEAEROLLIREC I E R EFHAFEE LFR T - ZIET 5,
B - BANCERZBWIEENCSETHZ T, LY —Boraetom EoFEHEZ B LT\,

- .
- - - ",

ERE | [

M1 REBEBIOJTSLORE

ZOd, BUGHIEZ, TP EEHINE ORMN &, MEECNBEEORRHED 7 1 77 h~DA
Uy FERBBLTEY, 201847 ALK, =7 I AR ITBEORMNE LA Ty FTAHTETH
50

T, A7y bOPEFR LT, o - FHMEOTR{L E LT, 2016 4 10 A, N7 p—~< 2 AAk
O—F 4 X — B REBHRAWPBICEHE L. BHOETAEAE LT, EEEHE. FRON. EhE
HELZYR—FLTWD,
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3.2 R#fEER
BB L2V AT LA P=TN, ZRER 0 7T ACESE, FTERKOERICEF LT
W5,
Lt VAT AT TOEREED, £ 7T MIBWTEERN 40 ZRELEHRTH L2 H
BLTWA,
3.3 BHLER

AP EE, SRR, BRIEXEO 3 EROBE MRy - WEY 5 2 & T, SRR EMEEE, PR
VR, WEFEZEUNCER T2 AEL TV D,

BUE, BRSNS RGEE - R H i U, AR ER, mERBEAREZET VI —RE LT,
RAHEESCE ZAERRT TH Y | R D BREE LR TH D

Flo, EEREOFMAIT ) BENELE AT LB LB, SBREMAELITO TETH D,

Bsm

|
]

\Jl

'\\

mEIZS—Z - SRR NEEHE
EEIATA 2ATAH

2 REBEEXEERDAA—D

34 ROA—TUREBEDARLLEL—
BRI N TN T =~ AEEZHRE - SRR, A, Frk. P, Reipinzsms
HLE2—EICB T, BIEEEEREZHR L, HDRERIZEET D20 OUCEDFER ATV,

N7 =~ ADM EEZBIEL TS,

Atk AR A HIS LB ZERIE R 2802 & & bI2, A ENRBREEE bILET 5
TiE,

B3 EBE-_NI+r—< VAL EFa1—4E

3.5 YRV IEHRER
2018 £ 2 A, JRFAREFHEE 1L 4ET [V A7 EBRIEH OEHIZMIT 12N 77 o M OT 7 2 a
YTTr] ERVELOTND (M4ZR), [2] FRAEOFEMIZ OV TIIAMREHR ETH 5728,

A%O U A7 fERIE T T, BUE B AR A )22 THIE R T b 2 ERi A EORIT RN D
LIATHD,
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FHHY—NTYANHEEAETRES R T IREES A ADRIDMOTIE-SH

BREREOTE HATSRIDMICIBULR B DIEE

ABIFRIBET ERADAEOPRANDEGA

4 YRAVEREAORRICAIT-BB IS VRUTILavTI5Y

BT, 72— X1 OEMEE LT, THEEOV A7 ZFHli LB Y 27 T#HE LV ELHTL
FLRRESCN Y 7 7 v T3IRBFHIFIAT 2%, BxEET D2 L THE~OBERESIZE DT
Do HIZ, REMEFHESEIRE DY 27 EHRIEHOEAZ MR Ch Y, PRASEMET VO
HHHEDTND, ZOET VIR FIBHIRETHIEHT L E2HELTWD, &ELICHYE
BN FRRET L Z LT LT D A, FERINE ILRFE 7 08 5 (MR - ) £ 0 b3
fif LTV <, FEHEIZ DWW T, FIRRFET V0N ERE T Ve E1d, BARBIMBE I - it 21T
STVDHEALHY, A% BEARLFRFRICP R AICERA TODRCKSE L L, BB E VO
B SN2 E OB IA S, FICEEREE(LIN TS ZEZ#]F LIV,

4. ¥R

JEF TPHRBIRRA O FEAB SIS B ER 2R 2Mm EOBHLOIEE 2D T %,
BUE, JRAFIHHIT 35 S B A O fil EERRR 2t T 0 . 2018 48 10 A IZIFFEM 23pi kA &
NHHPT, Hfhdzettn EOEREERICHA LTS & LIS, JEFIHREIT OH R R LU

EAHICH LT,

I E RGBS L OREHA 2T, TR EN RN TN T =~ AR—=20D, X H#HHT
R, VAZEREEHALZb O 0 FEFOREMZ MR EOBME X g bsgs 2 &

WZORND L EHFFL TV D,

SE X

[1] BT B o RIE U ICBE 9 D BETF— 4, “RARIEOLE LICBT 2 PR L D E L7,

2016, p.15.

[2] BRI EFES 11, VA7 IEREAOEBUCHIT I T 7 o RONT 7 a7 o707,

“Kenji Murano'

I'TEPCO
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Toward revitalization of establishment and utilization of academic societies standards

4) VAV RHRERAEREHRDEFZEERIT SREHEIZE TS
FHEREOE
(1) Potential of academic societies standards in risk-informed and performance-based nuclear oversight
program
et g

YR BT

1. RFFERFZICE S BREFEORE

2017 4 4 AITHGL U T2 AR SEBHINE S OEIEIC £ 0 | R JaaR S 3 2 A sl B2 DV T,
REEFEMNMTOND Z L Lo TnD, Filz/2ARIEIX, 16k, ZeMk LOREOI/NIBELLT, &
1D LR RETEROHEERIZR Y N H ThHo- b0 E2WD, KETEH SN TV AR TFER 7 1
‘= A (Reactor Oversight Process: ROP) #E7 /L& LT, KV &e EOBEEEOREWFRICHGIEIRAZE T
THLDOED KD, 2020 FROFHIEOKATICMT, BAIE, ZOMEFNED SN TNDA, T, R
LA BUE OIS FIC B L CEE AR HIEL R TR E -,
1-1. BEE OEERRIEB OILKR

P, ARSI RIS & HRHIBERE 23T - C & T AR A i EMRAE R S1X. TOERNBE
¥E L0, BHIMSEILZ 0L E MR T D EEI~ L REMRICET 2 HFETO—BORBEELN LV
et SN b DIZED D, ZHUT R, FEFOET 2 RAICEET 2 F B O EICIE HAIEIC
LR RO OND THAH Z LTz, FEENERIT O Hix R R EMERTEENC B3 2 Bk - fE=ue
IZOWTh, TORLTHRENKEL LD EBEZLND,
1-2. YRV REBOER

JEFE D risk-informed” X [V A7 fFEMOIEH | LW O FFETRIINTNDLD, ZHET, HHNLEOHE
D HNTZ LRI T D AREA ., EREERD L TETHRT T 2 BEN 2 RAE D BRI 2 R IC
DT ol l LaSEOHERIT, BHIHER & L CORBEELZH O T 5 —2DRNY A7 EROTE
HA<Ths, Bl EONEHED, VAZEREZGH L-BEBREICBWNTIE, VAT OREIRL A 7
HEMPHNOND Z & Ed, FlziE, MERRIOY A7 iHMETE (Wb PRA) ICEDFEORKEE L
THOLNDSHEEESLY A7 OFR/NMARLHRR E1X, EOMNREDOTHLN, ThUSMZ RGO
R, FEFT L DEEBEOFE, ZRME~DORBEORN R E | BN ) A7 155 EH b BRI
EOEEREHRL L THNWLND,

ZDOEH R AT IERIEHICE L CIX, EEGRNY A7 ZAT O BEOY — MR DAEHE, U 2 7 G
D7 ut AR EOFRPREI/R DB R E . ZAERBS TOFEHEBEOTEN NG IND,
1-3. R2FEROFER L KT 5 HHEA

ABEIOMRAEREUEORE2MEL 70D b 9 —DOOfMEBLIX, J95E T performance-based” & FETIL D 424
RO IFEEZ T 5] BEIOEN CTH D, BRMEROIFEEZRTHEIEL L TOIEHARTPESNTNDHEL
SR (Performance Indicator: PI) O A2 X U, FHEFITBW TR - BHT AL EMEOEF %=
DX OB L, FMlA L TIEINREICONT Y, FHEBRKAZITIUD & Lm0 - 75
BRSNS,
1-4. REE IR 2 EREHOILKR

TR S OVEAESOE O BRITIE, RIRHC R D72 DEB IR D B E B LB RRHIC DN T |
ZOXMGRPADILR SN TIY | ZAUTKHES LI HET I EOYIEN G ST\ D, BERRZRANE L LT
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. FEREOT O MAOMSINE, WEFBOTE, Gt - BREPE R E~OBHR L, LV SHEROK
EED TV BEDH L FHLBMANCEREND Z L ERDFHREBGENTND

20 LI EEBICR D FHIZ OV T, ARERBASER - HFEL TO2LKZ I LD, FEEO
ITEYD I & 72 B FHRBUR ORIE - REDIF SN HRE R TH D

2. PHMERB EFT-LREFE L OBR

SR ZE B ST, BSRER I A TE AT 2B, HiRRHi 2T o7 Eco=r R—2%
LLT\Ea_ﬁéﬁ%b@mf%éio_ﬁéiﬁ%ﬁbfwéﬁ\%fb%:@zyF~x%§Ht
H DT NEMENCHENTH D E V) ZEEEKR L TWARTIERY, FHEENEHSBKZIEH L oo,
B R REMEROIZD DIFE 21T > TV DEAIT, BEONEEZ S LoD, YsKIGE) O 2 Y2 FHm 3
HEVWHIFELHVEDLITHAD L, %F%@§QL®’éﬁ®*$%ﬁ%A®ﬁ %5l U CHeERRT 5
EWVIFIELERD 2D EEBEZ LN, RAERIENINETIVRKR LD LD L EOBRT, Hix
R EBAE OIS FEZBRT 52 LN TE D,

L% DEHEREOE « $lE - WEICHOWTIE, 20X 5 RBAE LB E 2. ZeWEDT- O DIEE %2
TOBEEEOBRBICBNT, LVIEHTIERORENLOTHLINE I 0, TRbbHHK =~
BNFEENRLEVEDOHER - N LIZORBIIREETHHOTHLINE I E, MERLIZLOTH
LT ENHFESND, B - EEOIEHANBG RO EE2 B2 b L, ZHH SRR - EHEOTE A
BT EEBIC, BPNLEHHOERICB W T HEME S, ZefrOBis &, 2 L TRHag
DENENBPFFENICZ 2R L~ R EZ EF TS BREHEB LT 54013, HooRaEHEL, £&
WZEDFEBELVHIFICTHHDOLEZTIEDDHI L HTE D,

3. 5% OEM

Bz A EE DS AT S 42 £ TOR 1 0, £ LT O%HELZER LR EE&%%&L&)TD\
T ebED, FEE, HHEOR G IZH W TR 2 RIEBDEFE 21T > T\ <, FHEZITBW T,
WD IO BRI OEITKIET 2 —8 & LT, i &S E) (Corrective Action Program: CAP) D FE 72 k
Hx DFEEHOEBEZRESHEL TN ZEHTEINTEY ., TALICKIR L2 PR Bs OmET
HIMEDO—DOThHhDHEFR D, BUE, FEE. BHIREE. FHSHHEOXGFEE1T O REITE > TBY |
Sk, S HICBURSCHBEICH T 3RO I & Z TS T A 72D Oikam - MEtaEd 5 2 &3 id CH
EThH 5D,

ARIOHRFEFIFRICB T oi#Emb. TO—BhE UTHERE L., MRN8 m - MitEiTo 2
EEBEBICERLEW,

*Shuichi Kaneko!

"Nuclear Regulation Authority, Japan
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(Wed. Sep 5, 2018 1:00 PM - 2:30 PM Room I)
[11_PLO5] Discussion

*Naoto Sekimura' (1. Univ. of Tokyo)
BAEDOREFALZENALDEOHDREBEEZRFTODHMEDEFREMAENERES CESH TV EHICIFE. B, F
X5, MREE. X—NDERLBCRHOEMERE LT, RIE. 2N ABEORAITRE SN R RSEISE
(BREREFNEREE) OFEMHMUNAEELRBZR D, EERER(L. ZHRSHEBEOETE - JEHOEN

1t - b EBEEEBAN T OIEOD T L —LD—D EZDOHRTHORFNERDHEICDOVWTERRIEL., SEBODOR
BEERAANDBEHIPEFZLEDNERICELTESSCEZBNE TS EETEZY Y 3 VERET D,
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2018 Fall Meeting

Planning Lecture | Technical division and Network | Human-Machine Systems Research Division
[1L_PL] Applications of Robotic Technology to the Operation and

Maintenance of Plants
Chair:Akio Gofuku(Okayama Univ.)
Wed. Sep 5, 2018 1:00 PM - 2:30 PM Room L (D12 -D Building)

[1L_PLO1] Current Status and Issues of Rescue Robots
*Fumitoshi Matsuno®' (1. Kyoto Univ.)
[1L_PLO2] Development and Applicability of Snake-like Robots

*Tetsushi Kamegawa' (1. Okayama Univ.)

©Atomic Energy Society of Japan



1L_PLO1
2018FEMD K=

Ea—<2 -I Y SRATFLHRESEEY 3V

T35 MEEL - REFAOOR Y AT OEA
Applications of Robotic Technology to the Operation and Maintenance of Plants

LAFa—0aRy FORKEFEE

Current Status and Issues of Rescue Robots
Ny
IERR

1. FC®HIZ

HATIX, 1995 FEOBARIRIE KEES M F YU ik 222 & U<, KEBTTIE TRl #igE o1l T4
72 EOPAHZERICIT S NBC 7 ER EZEEL T, RFEOMEEEZHLICL AF 2 —a Ry MHFEN
Hd S TE (], M TIE, 2001 SIS V¥ v 7 SNEREN =2 —a—7 ORE S 7 —v
JEEATHENITanRE L, 20911 70BN, FHTIEH LN EEERER Ry N E&ffio
TEEEFR LT DOMEE T2, o, BMNOEFJ15ERT 2 TR D TV [E &2 Tk, FiliR TR
Z T ASEMSIE R 3B - B S C& 7z, BATYH 1999 41254 L7 3R JCO i R 3k
BEZIZ, B AREMEE Ry SPBFEECTHRIE SN, BREOAIEE->TRBY, FEMITTES
2o to, 2011 FFEICHARTRA LB AREL CIX, BEEZEOa Ry NREXESRSCER SN, £
DH%YL, BESE REOBRETIE. ANLHBADLZ L NRAEARAEBANSOERIVEICENAOT R Y k
BDHAVWG, BETHHA 2Ry SRBEEAOLEDICEE I TS, AT, 2 b0 RE
FZT, KEMERR Y hOSBOBREE, SHOEMICEL TE X TAHA,

2. RAXKBEXROBEBNMSRA T 5FE
2-1. BURMERE

2011 47 3 H 11 HIZHAE L7z 1 H ARE KITHEREOHER IZ K D 8E & O IR 13 ERT O Fih i
WERSTZEREAEKETHY, AARTEEMN SR Y MONEA SO TOREEE o7 [2][8], %
SR —H A D 4 H 6 BITHEEF—IFIE O MBS R R E R - B ER - /KA O it TRk (N
VIR, s —=F X T AR FHE A TEH) PEAST, A TR 1993 4O EALE
BmOEKIZIAE D . 2000 FEOALRILE K, 2004 FFHHE TR E DL < OKEFEEIH LHETO®HE
B 5, Tk, BEREANEERICBIT 5 LA ROoD0 LR TELZEFETITI DD AT
LBRAFE A LIER L TE 7R Th 5, Bl COFENZE L THEONZMAEZHIBIZT 1 — Ky
T2 IR 2 SRS SR L TE b 22, BEH TR TOMRRIZ OB 7, IRWT, 4 H 10 B2
Honeywell D A~V 27" % T-Hawk N A S, 1~4 SR TFRE, ¥ —v U B#REB I OZED/HE
WOWEEIT>T2, F7=. 4 H 17, 18 HIZIL iRobot 14 Packbot 23 F T-4F RN O i & « FHHA
IR - FHAIRE - BBRIRIEORE %17 > 72, Packbot [ZEEND 1 BEERS OEHRIEICITHRII L7zb O
D, BEREBRLZ LN TETEED 2 U EOBRNENTERholz, D%, 6 H 24 HIZTELER
e BULKRF 72 E3BA%E L7- Quince 23 2 SHEICEEA S AL, JRFIFEEM P ISKAEHE PR RAT S 2
L, ZLTTH8HIZIEZ2 SEFIFERD 2L ETH A N7 P 2INETHZ LIS LT
W5,

ZIZT. INHDIEEBIZEIT HIREICONTE X THIZY, FHHEOFFIFEENITIRV S RED T4
I, BAR Y MBI T D E ROt ORI Z + ot 2 L8R H 5, B

*Fumitoshi Matsuno

Kyoto University
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ey FREET D ATREMERS ®H W . CCD # A <2 LRF 72 &0k I W FHUE AR REIC 2> TLE 9,
MPEN NG AT L OB L2 HET DML ERH VD | BSOS TIIERFICHR 28 L, %
I, 1999 A LM JCO BERFHMMNEZ o722 L 2% T, En7ny=7 FaE L, i
IS < OHEAFE LML 2 EWD THRISES EMS e Ry AR S, LarL, 8YELZZT T, vR
Y NV AT AOERARCA VT F U ARKBICHLERTHERPG L& T, HiiF-bbz0o7ay =7 bh
LEENS 2 215720 o, Homn <o T HMTCMANE X TITo T LE o7z, AL TR D pEh il
R THIERRR Ak L, BIG COEMAFEABAERDLI ZENEETHH Z LIFHIATH D,

XT, WICKEDO LV AF a—nm Ry MHFEICET 2RI EE 2 THhizv, BB @SN ZEEE R (DARPA)
X T D 72D OB EAMTBIR B L O 21T > CO D ERE OB TH 5, BlziE, £ ¥ —F v ME
DARPA 225 D THRIE /TR SN, TNARAICEEA SN TAS HE L, BIETIEA ¥ —F v M)
WHFIEIE Z 5NN ETIZ o7z, KETIHEH, vARy ML THREEEZR T U A THEREENRED 5
TS, BIGIZ AT ARDVIZ, vy FAEEGICIT> Tl S O Thiud, EROBMNIE LD,
Flo, ERaR Y MERETLZ2OTREARTEPEMRIINL, EVXRE LTRENRMEME LTORAY b
ZEARIRTET 5, EHIZ, rAR Y NEEBILCTH L T > TRRELZ M L, BARICZ +— KXy 7 L
TNEELEGTHES, 20X 9 RBA% - FiEER - WBONL—TZETZENTE S, ZHIZXLTH
ARTIE, BOAEIT 1 EREME Lokl 2 B 72V KHIERIC X 5 KRB ED 1= DIC SO THREZ HDZIAALTL AXF
a—nRy FERETD 2 EIIRMAEETIIRAETH V. THIHEEL TRV, TGRS Ee¥
MBATEXP, ExE Lo KFOMEENL AXa—a Ry Mafie LR L, KEBEA~L I
FEATW R WFRE S HEN L e Ry NEEHAT 5 Loy, 2Tk, SRS ET T 03720, EF
o TnduRy b AT ARBAKFICHLEZD EVW) U U A THEZAIE TS, &2 WIXEBH
BRIV A X a—m Ry AR 570 L BUFFE TR A IE S 2 LER & 5, HUEF JCO fik
STREEG ML DR T S FEC IS m AR v S OBFE A, A E TR A TER SR h o o R E K
B, WHEBRR OSR A MRINZAT) Z L B X OB COREREZAREL T DL R T 7 T 4 v T HlE
NDLETH D,

HHARBLRICBWTLAFa—aRy hEAWZRESEZEOTZOO B KOEFRTF — L3k S
Jo b X, RPRDANHEREN O OEFENRH T, KETF— L2 ORADRBENTRER S H[4], BRI
ANHAREAR X O Rl E DR A MNETH D, Fio, WH THRICHAL THEENLOBIIEETH D,
WIS DFEEZ T AND BT, BFEEE A L— RIZHED BT D121, VAT DO HR DI
ENEG I 7 e ha L zEBRICEELL L TR RERD S, -, REICHMTPHELE LTHib
NP, MEERIE ICB LR B ITRE O SR A O AR TP STV 255 72 B DT — D
HWREBO D LD REEHELMLETH S,

2-2. BEiffieIRE

KB EBG TIETA4 7 74 UROBEMR EHE L AT ARKRE R A=V k%), EAFHE:
BWA 7 INRBOENTND EWVWIHIEEL LA TEAR LAY, REBERICT VRT VI AR FREE
AT TEHBETLHZLITEETHY, REAFETH S, BEHFRNUCEL T, AHEEITHEETH 525,
BEIoR Y FOEHOKKIC/R D, EEOrRy hTIEr—7 0 E Ry PAKICHEHE L TR 24
KBS NTNDA, AMEEEOHEMEZHNTLE Y, EBE, BEE - FHBEOHEEIETL 7 —7 00 b
TFITMIEVERNICRV RSN ZEEOe Ry NbEET D, BHREEOLASIZIE. 7 RAy 7 xy b
T—J R ENERINTWDER, ARy 7P TH5TEIBEENBD L TCLE R EMERH S, £7-. BF
ERERIC, =X F—HHGICBAL T, AMEER (N7 VEE) O ML — A7 03dH 5, KEBILT
DEFNF—JEOMER KX 2METH D,

A SIFEBAT O F O SEB CIR, RO B L 2 T2t 2 M 53 o BN H 5, £
7o, JRIEOFNEBAR TS b R VNOFE R L KRIC L DIEROERIEN B 2561215, PiEMEREN
TRIND, ZDX T, BIEMIKITIAE o TEHECI BB IE 2R STHEREMEIC DWW T L EEAAHRETH
Do
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ANV RS OFRIEIZITIIEFR AR TETH Y, BEEFROWERZ L2205 1z
?é:kﬁf%tobﬂb\$%#ﬁ%ﬁ¢m®ﬁAA‘iﬁﬂ??®ﬁﬁﬁﬁ%f%9\@%@@&8
DT TIELELTATITEE L, Hifeksi S 30 o REETH Y WHICKE BRI N5, Himikisz
HEEZ D) ETDERFREON YT Y 2T IHERND Y, MIKEEOWMAZHL, 221 hL— KA
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Development and Applicability of Snake-like Robots
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Restart and Future of Research Reactors
(1) RRARFO:EEZER & ZEDKR

(1) Restart of Research Reactors at Kyoto University and Their Current Status
o !
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Restart and Future of Research Reactors

(2) SERDOIFMERBRHR & AMEK

(2) Future Experimental Reactor Physics and Nuclear Reactor Education
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Restart and future of research reactors
(3) ARFIZHT L% - FE

(3) Expectations and requests for research reactors
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FAFIH « =RV FXF—FIHEITD ZEI2KY, AMBRBITZ 2R H L5720, MEITERITIIEETE
RNbLOO, HIFERFAHAOERMNE LTENTEZ etk EEZ LN,

*Takanori Kitada, Osaka Univ. Graduate School of Engineering
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HOENIENLI D LD THDH, EDX DRI D0 Z H20)NTb B RN, BFEFEIZIE
FHR T2 I RPN ATRE CTH D Z E N EN D,

b9 —HD FERFIH -« =2 b —FIH ) X, BUREWITFERO R+ /& RIE X T2 EFE TH 0 | IR
FHRVNC BT DR % RISk T 5, SR T o —F I L 8= X5 L0 TH D, JFF ik
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W) (BFTI TR 17 410 AR STV, RE SN2 WBLR T T 8 —FARGHE | (5
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EEZLND, KFOF 5 R X—HAFE TR HOF A 2L ENHED TV L 720 DR 1
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& D IZHABHIE OREE I I Tk, AP T O B GRES S 8o 58 % 5 o 7o 22 - S - 2o
mok) ] < UGB ORI - AEEERY Sz T, @R AF] 720l DMNEEYa—L
R TEREIE ) bHREFICAND 2 & TR RIRELZ SO 2 & LTS, FFgiin— R~y 7
2017(*3NCHRVTIE, FRkE iR 2 72 TR, THEAZ2F], ITh YA 7v), TEEFEy A 7] 7oL
OIFZERIRS, BT —4 ] R° ICSBEP X° IRPhE 72 ¥ D [FEERT —F X—Z | ~OEMk, [REER < Bt
X2 U7 4] REICET D EREMBEARDPETON TS, LNLAENRL, ZHb THEIF LN TV DI
FAREBIL, BREATEZALN TV EDTH Y, FERIZHIE D ZLL2WI TR0, fRRIChZ) %
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FITHR A7 (BESE) ZiEpkd 51213, MR Olis d 5 130E R Fodad - B (rak?) 2D 50
DD LMD, Hiik DEFALCEERIGE 8L, TEE &R SHFFRF I3k 4 iz 2 TR —
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WFEAA 2N 5 BB 2 B £ 2 TOMGEE I 2 HFHC W T, £2Z20EIUCHEIT = HEICHOWT, 23
TEARBRTENEZENTH D,

RBIZRY FF A, BN TN O CTHEFFEBE S hu, M S 2 2 LICZ RAREBRD 72
SNTNDHZ LI LT, OO TUEFOEEZRSETWEEEET,
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(*1) AARZrSE, SRETFEES - BE LYEZER AR - B0 It O idma ot
RARTHEOS 0 et EES, 5 WRARTFFEOH Y 712>y CFA 25 410 A 16 H)
http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-22-t178-1.pdf

(*2) BARK s [REH7 37 FRIEMEES HRFEOREIR - 5 0fa, [HPAECE
T DRI EDEENZDOWT ) FIREREE CER28 43 H)
http!//www.aec.go.jp/jicst/NC/iinkai/teirei/siryo2016/siryol4/siryol-2.pdf

(B) BAF T HHEFYEEE o — K~y 7#E - 5 v—%> 77 0—7, TRTFEHHES
B OB v — F~ v 77 2017 ki (RM2017) ) (2017 4 10 A)
https://bep-rpg.jaea.go.jp/else/rpd/roadmap/rm/rpg rm2017.pdf

(*4) - hZEER, TRFIBRKM CER 17410 A 11 H)
http://www.aec.go.jp/jicst/NC/tyoki/taikou/kettei/siryol.pdf

(*5) [T L —JAGHE | (CFRk 30 42 7 A)
http://www.aec.go.jp/jicst/NC/tyoki/taikou/kettei/siryol.pdf
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Restart and future of research reactors

@) RFAEBORRIFOELZHR IR (= EEIRR

(4) Status of projects to restart of JAEA research reactors
W T
AR 0T ZE BR R

1. [XC®HIC

B A JE - FI0F 2 BR F A O BF 72 R 47 O iR BB ) - BUL OBk & U, R DR ZEATIC 3%
BEENTOWDHFEHAFETF JRR-3), FFLEMEMIET (NSRR) & OVE & A 53 E (STACY) I
N KPEAFFEFTIC R E STV 5 il TPaBRFZes (HTTR) R OVEBERE (M) 1220 T, Sk
30 4F 6 H KRR CTORIMEFENT 5,
2. FFOBIK
JR AR 2 A VERFZESE  (NSRR) @ FRHIEYEIC A U sk B L FF al 2 2K 30 4 1 A 31 B A CHUS:
L7z, 5 A ECIChis EMMRAE R OERARMREZE T LT, 6 A 28 BISERFREA - L7,
JE RS FERALTE (STACY) @ L FUA R B FF vl & 2Rk 30 4F 1 H 31 BT THUS L7z, TEREERE Ofifk &
SOE THFEEITV, PR 31 FEE TOEERFZ B L T 5,
EiE TR ZEE (HTTR) : R A sk E A AT Al OB 2 4 BIC FaA A, FFalIfS% . Tk 31 R To
HERFR A HIE L T\ D,
R AR5 (JRR-3) @ JUFIFaR EA T/l OB 24 HICHALTWD, FFrTHG%, RS LF %
TV, Rk 32 4R COEIRHZ B L TV 5,
EOE RN (THE ) R EEEHF IO T, S CTOMIERGE R OHEERGEZ HIEL TV 5,
3. FAHEE~DIE

AR 1L, B ). MEM OREEEOIFfEORHE A B E 2 T, BB EE~OIEEIT > TV D,
JEF IR A MERESEST (NSRR) : THEE B 7 7 A Th Y, EEMEEHOMEZ L2, KEEMKH I (24
HI MR S00kW AKiif) Toh D708, RO BURMEMES % it 3 2 i (BDBA) DOXfRAEZZEL720,
JE i B AL (STACY) : MR B 7 7 A THh 0, FEIEMEEOE & BDBA xRAE L,
m i L RBRAF 780 (HTTR) : fitE S 7 7 A Th v | EMEHEE A I0E LI ZeX R AT 5, mEICTEM
LI ZRMEEGERR O T — & & 5L, EEESEA RE LG 268357 8 LT, MEAMRSE DR
CEREETOREEREL LD, B 1I0MW LLEO T AR ENFCTH 5 7=, BDBA xR E1T 9,
WEZE 547 (JRR-3) : HTTR & [FEEICTHE S 7 T 2 & L CHEMBER 2480 L2k, KiGEIEH
JIA (BT 10MW UL E) T 572 BDBA IR AT 5, 4k, sxEA LT 25T, EEMETEOH
BN DI EMR L 21T O,
ERERGT (B  HTTR & RGO, 50MW %z EE 52 244 5F b U 7 LAmEFETH 5
LMD, RS IE RS O L SREDEEMEICOW TR, REBEFORBEHTEELRE Z T, FfRE
DEEVEHRT D200 R EH T 5,
4. R&IC

BEE R/ BHTOBEILREE, BAKIF - FRUFOFZE, e TREARFgE. EE. B IR, AM
BREOZERFIH BRI 2 5~ <, BIRFERICEI TR A TN,

*Teruhiko Kugo
1Japan Atomic Energy Agency
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Communication Activities of Nuclear Operators

RFARBIH T HMEERRVURBRELENIAZI 1= —2 3 VFEE

JAEA's Activities about Communication with Local Residents and the Young Generation

EHF A Bo5D !, AL PET R, vak—X!
R

1. EC&HIC

ENCAFZERH I E N BRI A SeBR se et (LAT . R 0BHE) Tid. f@H IR AL ORI O WFZEBR FE L
SRV, BT 71 L ORI BI - 2 BHA0 0 RUIZ I DWW T2 IE LW IR O TR F I OIS O FEE#R N % B
& LTRRT—2 %282 L, (ERBEBOGD DT WILRHBM OER., MR, S, Mk 7ot
iy HTEA R b B A U R I OSSO Mg A AN LTma R a = — v 3 ViGEE
20 FELL RITH 720 FEl LTV 5, RIS SRRSOk D et CERN O O LWERBROH T, &
FEEINTREBRZIED L TEN OG0T WM 2= — 2 a UEEZ B LI 2 fike, ik
FEROBETT) « BIHICBET 25V 7 7 v—1h) | & TR & o BAF 7 HBIRBEIC S T 12,

2. THHE (BRAOMEBERICEHLE-IYAH)
(M BEHEHEBRH>RD0EH

BHERIEX D “©Do527 1%, 1995 FOEEHEMFRFEH A Cw (LT THALw]) OF RY T A
WA WERE, FEOFRIKZEARCZ OISR T BIGE 0B 4 B2 kB2, TH72 5 b B ff
MOZIISE B2, TER T BICNTE D2 Eid0nn) L0 B0 bAERE TF— A&k LG
BaBith L7z, 7 bY U ARZOFERZIL, BEEEOZD, BRSO © & 58 AT RO x5
TEE AR L., HHONRERLEDROBERNEICHONWTHIEToT2, FOHS [HA LW OFNH
SR T, RSFEE O AR O IR OB X, 2011 455 A LIBIZ R B RS S —H T 1% E
FTHHUIC B D HI O 7 2 DRI AR LRI LB 2 DI Tl 211> C& = (BE 1),

Flomid, RO FENFICIES T, 7). =30 — R, BURTEREED S 2
FHOELCHLE, FRESION UG A B L COXEE
IHENRC, D AELD T — A2 v T O E RASHAE DIRFIE] & 5%
F5ZLT, BMENLVES LT VLREITo TV D,
ZIBIRENTIX, A LN —HE AN TEFIZE ORI SO
HfE LI-NKEE, HOORBTIRZADFE T#E LTEY,
HHPRNEL, A A=Y LHNVEIFI VT ADA T A
ZAERR L, Fir7e b OIZHl 2 TRl 5%, BB L2 Ri-
THEHRDEIRTRETSTWVD, ZIMELGIE, TEHELWY |
HIFEAES THMDRT V], (4T ML TRRT F
BlLASLT V] HOFERFELN TN D,

SHIZH LWERAAR L LT, EEORF 255 LR 771 OO AR E . 5 74 L OXIEHEENZ & 1% A
Tn5,

B 1996 0 5 BAA L 7k EEIE BN AE~ 380 [B], SN AEULEGE 12,181 A (2018 4 6 HHIfE) &7

ST,

i o |
MO EERRE LI EES
DBF

Q) ZBREBHBER A — FRT FDEE
REIREH A 7 VT2 e (RIRIRHGEAT) O “AA — AT b7 131996 FICERE, ] COHHIEDOE
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WeRERRB L TE T,

T U — NAAERE R CI, BRARE R OVRZiR
THEED 8 HILL E & W ERkli A5 Tl v . Bl
KT A RPEMITEE LR 255
B 2%, ST - R OHFME L L
TOZKE ZH->TEXTND
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103 [A], =285 20,014 A (2018 4E 7 H HIfE) LR @ R—PEFHERR
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LOWHIA AR 2=l g vk B LD E}Ez 2018,“ 1$;EI B &rw\
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Q) TR K EHE S 2 H—XDEE)

RYEWFZERT (GRIIRBERT) D “S 2 H— X7 13 1994 4EICRE, il B0/ 24 2 5 R 3k 7.2
RN B OVFRT-F15 56 & BB B3 2 IR A BB L Q0 b, E72 D158 T 2 sk BB s T, K
O & o RO BEHSCFEREICEDEEMALZITI 2L T, KVBEBLOTWEAE 22 X 500800
T3,

FEIZHIE D —D> T 5 RUEHT Tlid /I PAEZ IR E Lok 7 7e 2 I B L T\ 5 (2017
FREIT 5 HEC/AVFEAE 138 A, A 150 N), ZOBFHAICB W CII RN HBEEE S L L >,
%< ORARE DO N EARRN D RTINSk 2 BRRESE P2 L DL EE TORE S ITED T
&z, Fiz. HUIROFREE AR L L TR I8

KA BFLHEEML TBY (FHE3), Hific E;LII. .“ ““ﬂ;ﬁﬂﬂ=
. =

BELCESZREML TV,

FTo, MWL D HIOTRBERT, $RET AL T
D, BEEEHIR O PERERIC T — A B AT TE Y |
FHEDN D RN FE THEAFRCRF T LT L <
FRDHANR ML LT, SR T A AR LAEHE
IR LT\ 5,

X HIZ 2018 4F 6 H 2L, A O S H3ERT
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SR E LT GRIR B = TR A =2 S _
) SPAYITTOS, Shit AR FA3: WS ETA IS H RAELRPSHTO
Ji - B R (SRS D AR - Bl E
%%ﬁ%ﬁmb\%@é_ﬂ%_%né%%%ﬁﬁb\E@Wﬁ#é:k@f%&wﬁbé%ﬁaé%@
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ValpBR ATV 2 = ADREO—DOThH 5, Ak bERRERZ A ER TRT OB EEIC %
HGIoLibll, aia=r—2a AR e AT \MMOFREVIBRNE L RPHED LD B
DIEEZEIT > TS,

3. BhYIZ

FFED XD ITRFIIBE NS D oD F — A, FHMUE O FENE K OIS % £ LI A 0I5B %
FEhi LoD, 0T WHHEM L a2 = —2 g VICED D EERAM R ZER A L, 3 F— L4
HOFHRILALZ Y 7253 HRFRAIDDNRANTREE L T\ D,

A UN=TNT IS R IE O e R, BAiR, FERMBIC L > THER L TR Y . AREBITES
Lo, RS LN S 20 FELL BEE 2k L TE 7=, AUk v, #HisERAZIZ U HIBE, Bk
BERESE L O E A B Y 723 5 HMUSER & 2SN ORI I 1T DR 1 I HE R & oS HEBIR ORERRIC
BTN D,

B, BT SO T HEEFICBIT AT E b, — AR E R A EELT 260N
BdoTe, —J7, 2000 FLUE, K TRAICZRS>TETCWNDH Y A7 aia=r—T g (RCO) TIERIFIH
PR T — 7 RNV A —DBREOEEENMEE SN TS, TD LI RN E2Z., R T s CIMERD
Fx L ORI MEE b OXMFREEICS NEAND & L BT, EROF 2 &L ORECERD 42 OXE % B
B L7ZHD A DWW T BRI M A 21T > TE T D,

ZALH DY AT ONTIEL, KPR % 0 L CH MBI Rzt 217> T v . PREM L
OHEHERIE L RAMBROE D BHEHREEALTOD ERBH L TNWD, 5% OARTEED R FHEFT
BT —LETLE LTHESTELLIBZEDTVEN,

*Sweet Potato etc.! , 'JJAEA
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Communication Activities of Nuclear Operators
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A Study of Energy Literacy among Lower Secondary Students in Japan
BRSSO
'R R F B L — RS R

1. [XC®IZ

2016 4F 11 iz SNz IV HE] 12, & EEZ S TOEMNHR L CIRED R 2 HIE
([ZHRY T /o i, EROEBZ @O ERRR AR ~DO B2 LT HEOHEEMELHEL L T 5.
TRLF— - BERMBIE, BREE, BOK, &L THRSBMINN> Tnd., HTHTR/LF—iER
WIF= 3N =V T T o—NREERL. VT 7o — L3RI E VD OTIERW. VT 73—
EFUIC L 2B HETH Y, S HTHEBICL > TERIN DM ANLORRE L 72 5 A
BEBWERT L. LIERsT=XAF =TT o —F, =XAX—ZlT 2t OH CTIA L i
TRHROORNITHY, LERHBCHHRZ SR, HErL, BE s - BREREOSRPYOFT
OSSO TWD Z AL, BOLERD, B, T~ EODIF T hEnz s, 2L TZ
OMBIZBEDL DT XTOAMEZ D DL LT, HBEICL> THOLNLIANEHEETHD L F XD

AWFFEIE, RART RNV —HE T 1 7T LB D T2 DI M A Z G 572012, KETH%
SNZXNF—=V T T =T =AU —7 RN UVERKHEZ BT, ARDOTFAEDTRLF
— VT 7 =R NCEDOMEMHEELTARL L2 HNE LTS, kRO RLX—1 75
V=, Thbb )X ORI T 2 kR, B0 - BBEE, BEL, [TEVEOMRREZ D Z LI,
TRNAX—CET DRI DORZMD FHMN L2506 Th D, HROHFFADEREOMfEZ I
DRSO DHTOITKIE, A OFFAL DL Z o7z,
2. Ak

KRETHEINZZINAX =TT —T L —LU—73% 8 LICER LTZERIR | R s, (S 0R
FATHET LV THAESN TV AEMER A TRFY 7 7 v —, RERME~OR.LL, #HrEE
DHFHEHAZ HHWTHIE LI 28R (N, 1imiTZ A ) OFRMKEZ 50T, HAIZ201443 A 2
2016 4 7 AT, #A132017 43 APicen e g L. B LZFRAERED 5 6 RIBEZR L oA %
HEETH S 1316, 1070, 635 Z Wi L. HREEE OS2~ T2 Y RH AR % L,
SEH OGS, WS I o7, L, ARRBIEREIZX S S, H25WIE 3 Do)
LBIEZA 1 @A LD L L, EZIC LA, BBEIC0HE, £-F0MOREL S B RS L,
KMENED T & T HEIZEND 5~1 RE 52 ek L, BHEAaT7oREGTHT L. =
INFX—VT T —EEET Y 7%, FHErI TEIEERS (Theory of Planned Behavior, Ajzen, 1991) &
MAE(E 2 H#EER  (Value-Belief-Norm Theory, Stern et al. 1999) %M L, LopHEE 2B 72-
7o, EEELEE, v e A F=—D URE, 7T AN Ux ) AREL S BV, HESHTITA
vT v o DONENVARBER S 2 R T2, AEEREITFARELZ B 22> TW\D . FIAMBERIC L 58
EET ILA~OFIEN T % /34T L 7= (Conditional Process Analysis). > 7 k7 = 7%, IBM® SPSS® Ver. 24,
Amos Ver. 24, PROCESS 2.13.2 for SPSS Z#f£H L 7-.
3. MRLER

KIEIZIBWT HROHPFEAD T F )L F—FIRFRRIIK S, ZFRBF L0 bk, B - fBEE,
HOAZEIZB W TOEIERABIZE N7z, 618, FREABICEIDTZXINVX =D T T —~DF
BOWREMEPMERN—T5 T, BEEIRYE IS X D WIE (B 2 I TFEELm RV X —ICB T 2 R ) 13,
AEDTZINF =V T T —~HFERIREER LI, £72, TRAX —HE RO RV X — ik
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SR, S BICFEEOBECITEN, EEOT XN =V T T —ICFHLHLTNDLZ ERRBINT.
AT, BAAROPZAOHRITKE LY bEW—FT, BLSHCAENBITKEO S E L,
BELs « REFE LATEN & OFEI b KE O RN E 00D, HAROFZAEDHHOE S1L, =RL¥—1
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AR BV T AR R I 36 10 D AHEE, EEERZ2 %7 A b (PISA2012, TIMSS2011) Trm
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EHLDORMFEEORIZE 90z, KEANSHENAHCOTREZEZDOIZH L, BRANIITE T2
6. HARNIZIEOBENELI ) L RAEBICELBR T, 520N EEHE L) T HDITIIBEIIR0ZED
WA BMEEZ RWHL 2 Z2EA L, BAEZERICITRHECZ B EIENEE TH L Loz A
MO F BT RSN B2 HRD 68 AR D ABMEL, HBEOHF THLIMEEZ T THE
SNV THEHGELE 0D, — o F—LREMED X 5 ISR T T RN & S8
TEANDOTFE N A S5, Mk & FEOITEN E BRSO Z T W EHMIES LTV DI Led -
TEAEO=RLFX =Y T 7 v—m ki, OSHEEORNEICE 57200 5T, QW %+
HL, HEATOE N ET 52 L THCAMKEZ DL EaBEL, QANRENHAEWTEEL
HoH L TRESCITENIZIN L6 SNAHESNMAORSHED AR5, = rLX—[EIC
XA DB T I AEE A BER T D L D R RN X —FHEEEAER T ZERFEEEXOND 2
FRTEET 228 L8, mxAX—UT T —0M,, B - ReE, 1780 3EE b5
AINF—=V T T —RET N ELSBEIEEST 2B LWTHEITL, 6 DOMKER (= /L¥—0
SR NS, BREEMIBEICBIT A, A&, BME, =X —MHEMITE), A= x{7H) TZ
nNeERblLl, lmx VX —HHZERLIATE)) 280 e Lz BT o A= (78)) ~O7F
XA ORE I oT7e—T5T, TEEMERM (G | 20X EDHMRETH 7. L -T, =3
N =PRI 2 M A E = R T LA T, TEEMRM (G | AEERRE 2R
72 LTWD Z & MBIRIB S 17210,

Wiz, FHEIMITEIEEFS (Theory of Planned Behavior, Ajzen, 1991) & {ffifE{5 /& B #6EE in
(Value-Belief-Norm Theory, Stern et al. 1999) Z#iA LT, HECITEITT VERELFZATE 9 DO
R (L X — O JEMER G, BEEVERRE (MR, BHME, ARSI, 17BNk HRBEE,
TG, ITERCHI ATRENE, TTEHER, A= R{TH) NoRHITAXNALX—VT 7 —HEET V%
BRL, ZOFTTFAMBIE T CHREERIC L AET A ~OREERH-. FOFBRETRLE—DK
WA = R MTENTHE OO L 720121E, ZTOFT /BN TYH TEEMZRM (G ) NETHD
ZENRHEMNE o= (Figure 1). X512, TR UX—0 MM 28 TEEMEEM (G )
~NFEHT L0, BRV T I —, BEYV T IV —, #HHMEENLMLETHLZ L, T LT IE
ZIPERREN (fERRED) | 7220 MTENZHT D RBEE) ~DRITIT, BEY 77— =) AF =T 5
FIETOERFENRFHG L TWD I ERH LN E o Tz11,

REINTEZXVFX— VT 7 —EET VoA L, B s@EEicsis=rxL¥—U 7
T EEDOEETRDT-OIL, ZA L AROTFEOHKEZIL Z o7, ARITIZA LV E [
VX — DI (XEmWb OO, [EMEY MEARBLED TENC k288 T @)
MTENEHI PTREME ) TATEhER) (B R IT8)) 13X A BDERICEWRER L o7z, F72 A AR R4ELE
ITIZ LT o T, HERLS OB REER MK T 3 2R RN A O A 2L fp o7z, AARL
BAZRE LI TN XX =TT —EET MIH LD L 2 A, BT /ViEHBERIX
TR TCEAEETRL, WEE S [ZRLX—OREH) & B 178 ORMRIE IEEWRM (&
B | Ik o TR EN TV, A1, BRIV SEABFOHIFE (FLy vy —) bz kd &
T2 [FEOHE] OREBERLLNTZ. X, YADOTAT T 47 4 BMAEICHFR L, HEE2M
EBLZIE, FELE 2D, BOHH, L2 AREERENRH D L b, 78 HIxBlektIicxt
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LTHIETH D Z EBRNVTEIND2. ZOL) BTN XL =TT —EEICHLEEL T
WD ZEMEZ BN, TFEBRHEL 25 TatEy MEARKE MTENCT 288 IR < @& T
TWAH I ENRBEINT. LIRS T, XAIZBWVWTRO LN =RV X—HEFITIL, AENSG-
FNX—RCEREICET 2 BB E L L1, D OFREMIROT-DICH DABZFATEMIRT L O 7
FENBNVLETHD LHEZ D18,
4. £LoH
WERFKA Y F 2T LOHFT, ZRVFXF—HEIFFSNRERIZIZRY 5. Licn-T, T
LRI RN IV X —HEEB IR H 720, EEOKEEZ M SHEE 2 BT 5 2 L IdE
HTHDH., TEAFXF—VT TV —52E@mDIEODTRLX—HBFIRO OGN DL, HBENRMLT D
HERDAEVEZ I U CH =X RRBEE OO OBIR - ITINREOSL 2 ThD. Z20DiciE, =
*»%—Emﬁﬁﬁmﬁiﬁﬁg_owféﬁﬁ%#wﬁfééioﬁmﬁ%%f?6%%#%6.
WP EHBFICB D TORANRHMARH L TWDZ LD, TXHETHE ORISR
%-éﬁ:izw¥~%ﬁ (BT D RRE R LR O 2 -8 ¢, — L ¥ —Pfis e 2 B Y
AN B OBECHEOSIM - 25T, & bICMEE 2 R L W 2 ERFEEEZD.

T —
HEEH RS

Figure 1. Energy literacy model with standardized coefficients. Non-significant
estimates are indicated by the * symbol and dashed lines.
Model Fit Indices: Chi square = 116.670, df = 16, GFI1 = .978, AGFI = .937,
SRMR = .053, NFI =.979, CFI = .982, RMSEA = .077

*Yutaka Akitsu!
! Department of Socio-Environmental Energy Science, Graduate School of Energy Science, Kyoto University

1AL % (2003): VT T — DR L ZOMER <FHESAEEL VT T —, HEEGF, 70, pp. 292-301.
2 FKER, A, BT, LRDER] (2016): AARDHEEDZ XX —Y 7T o —iid —Hnk, RO, [TEOFME A kIbE,
TR F— I J“’.%? W7, Vol.10 (2), 15-28.
3 DeWaters, J. E. (2011): Instrument Development Framework for Energy Literacy, Clarkson University (U.S.) Energy Literacy Assessment
Project.
4 FRERMR, AJEE—, WATIEZ (2017,9 A). BARDOPEAEDZXAVX — U 7 7 v —HikE 7 /L, BECC JAPAN 2017: 54 /a5 lRA#) -
éIZ/Mh~f7§z?m&, HOR.
5 z@ﬁf/\mﬁ% W2 (20178 A). # 4 L AROFEEDZRAVF —Y T T o —fih, HAZRLF—RIEHEFE F12 7]
SHAR.
6 L VE (1994): HAAND L D17 & EHE—HED HAKILEIZ S & D0 T—, TRRFHIRES, CUR).
7 Kitayama, S., Markus, H. R., Matsumoto, H., Norasakkunkit, V. (1997): Individual and collective processes in the construction of the self:
self-enhancement in the United States and self-criticism in Japan, J. of Personality and Social Psychology, 72 (6), pp. 1245-1267.
8 ARMGERE (1993): ASED ML L Z, p205, F)IBLILEH, (UIR).
9 Chen, S. J. et al. (2015); .Craig, C. and Allen, W. (2015); DeWaters, E. and Powers, S. (2011); -3 (2008);Hu et al. (2013); Lee et al. (2015).
10 Akitsu, Y., Ishihara, K. N., Okumura, H. & Yamasu, E., (2017). Investigating energy literacy and its structural model for lower secondary
students in Japan, International Journal of Environmental & Science Education, Volume 12 Issue 5 (2017) pp. 1067-1095, Article Number:
ijese.2017.072.
11 Akitsu, Y. and Ishihara, K. N.: An Integrated Model Approach: Exploring the Energy Literacy and Values of Lower Secondary Students in
Japan, International Journal of Educational Methodology, (Under review).
2 Yuenyong, C., Jones, A., & Yutakom, N. (2008). International Journal of Science and Mathematics Education, 6; Yuenyong, C.
(2012). Social and Behavioral Sciences, 46.
13 FkiE, AFBEE—(2018,8 A). =R AXF—VU T I v —EET NVOFE —ARE XA OFEEDHKEY TV b—, HAT R
FREEHEFS F13 [FIEEHAR.
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Communication Activities of Nuclear Operators
[TV vy -7oFTEUR) & TURIZ] OMYEERFR

Back and forth between “public acceptance” and “risk communication”
TR
L PLE T

1. FC®HIZ

SEIOZEXNG 2 L, 2D TV 7 70— IR RERDEEAITT>TNDLHFATHDH, ME LD,
BESERIEEZE LT, IV EZL DAL BRI R F— 2T 2 /i 2 15 2 215,
UT TV 77— O EZORFTW, L) Fatkz g sinTnsd, e - RESSEESINE O
FEICIE, RO XS A EOIEENI T 2R B, B AFF OB NDL D Liven, BT
NECT, VAT «ala=b—rary] FHHETHHRET, HR2H8E - EFELILEI DO, #48T
R HEMFOMIZaIa=r—va vzl L TEDLLIREELFEL TELTIE AWV, Zhid/ed
EXL TUTTF—) O, TNTIHRERBD [TV w7 « T2 TH R EEDLLRNTIE RN
2, Lo AEERTIE, 29 LERMNOHBELT, IXT Uy T 7872 2 (PA)) & TURT - a2
Ra=Hr—Tary (Vz2a)) ofBEHEHRLESD, fEty g BT AEROTEE LTV,

2. TPA] & TYRO=] DgRI?

(V23] &idfan, HMOZEABED LIZLIESIASh 2 ERE LT, KRR D [ -
24« BREERTEICE T 2 FMRE OGS S AR AAER O 7 v 2 (interactive process) | N3 ZsIF Hivd, &
7o BPETHWHERS Y R IZBALIEARTIE, RO DY X7 IZEET DA, U A7 ICBRT
HANx (AT =7 HNE—) IZx L THEERBYUBR L, 720802 HBT 52 L2k - C, fRIRICEE
haRTEREHI) PEERLTCND, ZOMICHEEL OMRESEEZENENENIZ VX2 ©
EFRERDBPTEXEN, Z2OLITHBEBLTVWEDON, LD 2 OOFERICAOND “FHEEM” Thy “dt
IZBEZ25” LWHRTHSH, HEIZ) THIZ) LWHIBETKRILEND THmE] 228 [V 233
DIRBHTHY , TNEEZTHRUWEENL TV X233 SIEEAT. MO [PA] [ZHE R0, &
WOHBHIA LIE LIRS T& 7=,

EFG, DROFAME] ZEMATARNE L0 FRITERT S L, ZORBEPEORFICRITTERE
W IERIC B EARNICHET 5, Fo, BEFEEO (V221 ITHT2HEBORED & &b, ik
Fob DRGME @ ko &3 H5LR (Fl: TFEAN ITHONRTWH A ATRERIR Y LENT S, B
BEINBE O ZER LV b ROICE D, 72E) MTbTEY, 29 LEBNOEEELEE LRV,

VNG, SERTe TROFMME] ORZIEMEI, ZOIFI IR FmELD VA2 T, b
OIEENIX T EPENR D 720D TPAL 72, E W o2 A21T 5 Z i2id, FRIEEERE RHEEZR W,
M) 223 OFMPUERIIZFICNEBHTHY . BEBICED LS RIEEN Y 22 I TH 20 %453
HIEMEL LTI VEES | FE2 T RETHRWVWEERITEZD, LA, Z) LEEIEEOEKE-H
DT, 228 DIFAtE ] BB ONE WS BEEFER ORI, LV EH I TR BT 5,

BEOTEEN “DBEIMEALAD” “HcEZD” L) T 2z a0, VA7 REcx
TEIME—ERNFELRNNLIFE, AT =RV E—PNasla=lr—alr b D RN LMREFRE LT
W DT, EWVWIHIBEDFIEN I B R 5, MEICxT 27 7 a —F R EEFEL TR B0 - #
WA —BITEE B2, H D WM e Rl fif I3 iR L 2 2 b O OMMEE « A2 O ol & Al il
WAL I DLV THEAIT, HINNIZHZ L THEAMIC b 2R ATRERRIXM 0 E, AT — 7 RV E —%%
KRBT DL L T, ZORE, HINFEMAZENEMA L T Rro o lifER &5, H 25 WIERMED
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xH (Zv—3v7) BEREDDZ LT, YEMEZD S HHELHBN L BN LD LD &
HREBREHED STV, 29 LEEROAREMEZ 22, HHIEZX D) ORENRER LT LD,
Loy BAEOF T HERICEBT 2 ZOFOIFENIEL, KR & LT, THEIFIICIEBEIZE 2 13T T,
H LIS OMOBFRORRETZ | & W9 BB A B T TR A5, 2 9 L2k FIiciThbi HIEE I, T
FHatEl 28T TnTh, Z0OE, TIELWARK 25222 LTI A7@8A0 [FEE] 2EMT5, H5
WIEEMTEMZ ORI IRRGE~D TTHR] ZBHET b0 L2 FHEERT S HIcEx 5 L
ORI ZRBARMER RN L L TH D, 72 L, SR CTHRISEDORMA R L2 THERLD b
A EME] EREDHNTNDR, 9 LEMASERENE 2R TR EOBEREN (Bix 2Bk
IZBWT) kb TR Fra~EZB b Lplix, BROMY Y 7=567k0n, b HAABFEITIE, HiFre
FRIS—DOLINRWE D REBOMELHL72A5 L, 5025 Y A7 HBEICOWTEIZAZ DY X 7585
OMMEB A ZE LT 5 2 R0 & b EVEW, LA URTFISHTIE, 2<D L — 755§
L7z BT, BEMAERICIN 2 CTh HMOMIERIICIE SO CHWE S5 2 27208 9 ZeflitHo U 2 7 R
LIFELTEY, 25 LEMEZZ HcEZD) 77e—FREAShIRE b0 LEZD, I, ]
FTHEEEEN R LIEL O RERT B X D) ZEEEEL, 2o@Eme TH) ETHELRD
B RO W T OMRRMGEOL N H o728 LT, TN E 2 —HANTEZENR LD TH
S>ThH, ZHUT TV R3] ORAIRE—EBREWVWI REFHAMREIEA S, #ilC, SR &0 TR
72 DROFmE] 20 bEH & o &b, TUNERRE~D HHAEEH) 26730 Thiuk, TV
AaX | OREDPDITANTIEE L EDLI 5 5HBRNEA D,

3. TUFSo—] OFERLE

MERORAE TIL, =3 F—IZET 2 FIKE LY b BAROFFENRLZ AL TWDHA, BOH
CANEIMEL | B DS EEEORIRDCITENCRE OO T W EBNER S TWVWD, ZZFTmiTEn
ZEEBRSTTEZ LR LIE, BT HBEMRESH Y OBIEE B U C [ERIEE ) (CH0 A, HuslkER
RWMARBER D DFREOHFRAEF LT LTH, ZNEF2IENTERHE SN TWRYL, 2V af
RMENRZ IS, ZiUuX, BDREORA ) CIEFEETOZEMRPLEOBURIZH L TAROEEL Y %
BRRERNTH 72, EWVIFEERREN D OHH & LFET 5,

L, HEOHN ) 77— 0RBEIX, /RO WbW D TREREHT | sz i, HilfiT 4 ”
A RETHNI REIEDOHDO R/ AEFBH L, EIUK L THFEOET ZINTH 2 L2k > THE
MEZ HAT S RREIC X 2% I 2 < OERDBBELND L 91225 L W) NEMEEROBEE L 525
NRE | EBRAREB ZE, KERKROEITS V77— OoH& +hbb MENANORBEL 2D
NHEEE ) THY ., =XV X —ICHT 2 EE SO T TR ERT D700 THH, EWVIHE
ZHFELERD, T LERMICIoLE, AEORBEIIARD [V FF7y—] AKLV b LA, *
DTV TFT7o—] OFERERRELTNDZEICHDERZOND, Wb, #E - EZM7e [BRRIEE))
(= [PA)) 1, TN Lo THEESR L TV T T —] ZAABREEL D 2500404 (5 TUR=3))
EFR S THIO T, BUKHSICHBIT 2 AKXMNEREZRTLLEDLIDRE, LB 6ND5DTIERWD,

SE X

[1] National Research Council, Improving Risk Communication, National Academies Press, 1989.

2] KTEME, VAY « ala=r—arORMEHET : E LEFEORE, 70 =2 FHI 2016.
[3] Joonhong Ahn, /A%& & T.%%, GoNERI 7RI, 2011 4R 11 A 22 H, HEKE.

*Shin-etsu Sugawara!, ! CRIEPI.

2018 FRAKRRERFNER -10_PLO3-



2018 Fall Meeting

Planning Lecture | Technical division and Network | Risk Science and Technology Division
[1P_PL] Approach to collecting plant specific data and building of

reliability data base for PRA
Chair:Katsunori Kawai(MHI NS ENG)
Wed. Sep 5, 2018 1:00 PM - 2:30 PM Room P (E21 -E Building)

[1P_PLO1] Issues regarding reliability data in PRA for Japanese nuclear plants
*Akira Yamaguchi' (1. Univ. of Tokyo)

[1P_PLO2] Status of collecting reliability data and building of database for PRA
in USA
*Woody Epstein’ (1. Appendix R Solutions)

[1P_PLO3] Efforts for establishing high-quality domestic PRA reliability
database
*Hiroyuki Takahashi' (1. CRIEPI)

[1P_PLO4] KEPCQ's approach to collecting plant specific reliability data for PRA
*Hirohisa Tanaka' (1. KEPCO)

©Atomic Energy Society of Japan



1P_PLO1
2018FEMD K=

YR3OSty 3y

PRADI=HOD TS FNERT—2IRELEFEET - EE~DORME
Approach to collecting plant specific data and building of reliability data base for PRA

(1) EHAE®D PRA AEBEHET—42(CET 53FE

(1) Unresolved Issues on PRA Reliability Data for Japanese PRA Applications
A &
HORR:

1. [FC®IC

TR EIC BN TR I ERTEA OfeRGwm Y 2 73l (PRA) ZEfiL, £ZTHOLND U R 7 IEHR
ZSESERMUETEM LTS ZEBRETH D, £DLXIT, PRAICEVFHFELND Y A7 ERIT, R
ZLTREICED LD THDDNE W) HWAERIF T BTN D, BHED PRA BIRFITHIGD L~ H
V. ZOMONTITH L THEHINCEZR D Z N TELRTORREMANERINATND, 22T, &H
TITBLFEIZ PRA BDIEA SN TWDEDOTH D, ZIUIEBED PRA i CHFRBETH S, AR TiX, PRA
ICEVBELND ) AZERIT. RELTREHEICED2 D THLIONE W) MWNFICETNCEZ, VRS
THMOIEN ZHEST 272012, SH%BZDHNEHEIZ OV TEND,
2.PRA &ETF—4

WesGm U A 7 50l (PRA) IZX» THOLILD U A7 IHHZ F 1 JIHI R MRS ENCIEH LAaD 72
RFIZ, PRA OHRANTAY 2 YEIZ B3 2 LI e S iz, ARERIZRIEMIX. R ERO L 5 7 KA
HES AT LDV AT ETNVEMETE 20N VOMEE, BECZEL R LOOT =2 a3k~
TWEONEVIRIETH 72, ZHUE, 1970 D Z & Th oz, H—ORBEIIK L TidZ < OEREN
& > 7=, Reactor Safety Study (1975) (ZEBWT, A XV FY U —/"T3— )L hY ) —EEEA LTI LT,
TR TV ADOERLNIBA L, VAT L - IO L WO BLE T, MR D AT A2 Brn
(CRLib o T L B AREIC Lo, TO®% 40 F xR T, BHREOES L HNE - T, BUETIIT 7 b AT
LAEVATETIVE LTHEET D Z LIIARENZREETIE R ootz
OB, T —ZI2 oW TIE, Kaplan [0 O % L=,

(1) Statistics, as a subject, is the study of frequency type information. That is, it is the science of handling data.

(2) Probability, as a subject, we might say is the science of handling the lack of data.
TRbbH, PRA LMEHFLIESTT =X DORVEBEEZEMT 260 THY . VAT LIITHNREETH
5 &9 % IRGC (HBRY A7 AT AfhigER) OERELEETLLOTHAS D,
3.PRA AfEREMET—4

PRA THWA T —# X, MEHEH EIZREOLDOTH D, BT IIMEHD U AT ZPRT 572 DITHE R
TETF U AOENEEENET — % L BT RETH D, HEOERITE O - B OFEEED PRA TED
KOCET LT DT K> TR D, PRA TIIHF LGOI A I EHEIC X > THIET 20T, £h
ZNDOL TV AORNIEREZLET 5 L5 RERPBIEOER L0 D, 1o T, EEOREEE TIEES
NHOFEZMEL LT L —ET 20T TiERy, UAZHEREZIEH L X5 &T X, £OXt5E PRA %52
T 2M% 7T FCThHhD, PRIZPRAHERMET -2 X7 7 FMEADO LD & LTI b0, &
VT — 2 O EILT T > h OB « BRI DR ORPLZ B L HEME TR sy, 2ok
N, [FHEMT — X L PRAET LV EEAETHEXHOL EITH— LIob— T, LERHEMMZ 2 -5
— AL TIUES L, VAT DORMENS LRI, T — 2RV AV MBRETH D,
[1] Stanley Kaplan and B. John Garrick, On The Quantitative Definition of Risk, Risk Analysis, Vol. 1, (1981)

*Akira Yamaguchi
University of Tokyo
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Approach to collecting plant specific data and building of reliability data base for PRA

(2) Status of collecting reliability data and building of database for PRA in USA
*1,2

Woody Epstein
'Appendix R Solutions, “Garrick Institute for the Risk Sciences at UCLA

1. Introduction

Using industry experienced based data is the foundation of PRA and risk informed activities. And the techniques for
gathering such industry wide data and updating the data with site specific experience are the heart of
non-conservatisms to make PRAs and risk informed activities realistic. Moreover, sharing the data for the benefit of
all in the nuclear industry is absolutely necessary so that our knowledge of what can go wrong, how likely is it, and
what are the consequences can help prevent nuclear accidents in the future.

The USA has been deeply involved in these activities since WASH-1400.

This presentation will give a brief overview of different programs in the USA and give advice as to what we must do

in Japan.

2. USA Activities

2-1. Reliability and Availability Data System (RADS)

RADS is a database and analysis tool designed to estimate industry and plant-specific reliability and availability
parameters for selected components in risk-important systems for use in risk-informed applications. RADS contains
data and information based on actual operating experience from the Equipment Performance Information Exchange
System (EPIX) maintained by INPO. The information covers 1997 through the present. It also contains initiating
events from October 1987 through the present.

The reliability parameters estimated by RADS are as follows:

. Probability of failure on demand

. Failure rate during operation (used to calculate failure to run probability)
. Maintenance out-of-service unavailability (planned and unplanned)

. Initiating event frequencies

2-2. Common-Cause Failure (CCF) Database

CCFs have been identified as significant contributors to system failure probability and accident sequence core
damage frequency in most probabilistic risk assessments (PRAs) since the Reactor Safety Study (WASH-1400). They
are also important contributors in the individual plant examinations (IPEs).

An approach to performing plant-specific CCF analyses was developed jointly by NRC and the Electric Power
Research Institute in the late 1980s. The approach is documented in NUREG/CR-4780, Procedures for Treating
Common Cause Failures in Safety and Reliability Studies, Volumes 1 and 2. These documents gave relatively little
guidance on the analysis of data. Furthermore, the data required for application of the approach were not generally
available in a readily accessible form. Each application involved significant prescreening of a large amount of data by
each analyst using the approach.

In response to these deficiencies related to CCF data, the NRC's Office for Analysis and Evaluation of Operational
Data (AEOD) and the Idaho National Engineering and Environmental Laboratory have developed a CCF database
and analysis software package to aid in this aspect of system reliability analyses and related risk-informed

applications. The CCF Database provides guidance on the screening and interpretation of data and contains relevant
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event data to provide a more uniform and cost-effective way of performing CCF analyses.

2-3. NRC Reactor Operating Experience Data

Idaho National Laboratory (INL) has been providing technical assistance to the U.S. Nuclear Regulatory Commission
Division of Risk Analysis in the Office of Nuclear Regulatory Research in the areas of data collection and reliability
and risk calculation. INL collects, codes, assures the quality of, and maintains all reactor operating experience data
necessary to support the Industry Trends Program and various risk-associated NRC studies requiring reactor
operating experience data. The types of data collected under this effort include initiating event data, system reliability
data, loss of offsite power data, common cause failure data, fire event data, and shutdown initiating event data. The
data sources for this effort primarily consists of Licensee Event Reports (LERS), Event Notifications, and equipment
failure reports provided by the Institute for Nuclear Power Operations (INPO). This data is analyzed, and results
published annually on the NRC website. The data is primarily used to support the NRC's standardized plant analysis
risk (SPAR) models but also provides generic industry average values for use by the industry in their individual PSA
models. This presentation characterizes the types of data collected, the various uses of this data, and the methods of
collection, storage and retrieval.

2-4. Data Analysis Methods

Data analysis methods the “PLG” way:

. Representation of Failure Parameters
. 1-stage and 2-stage Bayesian Update
. Operations of Distributions

. Using the Generic Database

. CCF Parameter Estimation

. Maintenance Unavailability

In the PLG way of doing data analysis, the analyst builds a library of parameter distributions for his model. These
parameters are used in the quantification of the fault tree models constructed for each event tree top event, and for
initiating event frequencies.

The parameters typically developed include total component failure rates (e.g., for failure to start, failure to operate),
maintenance frequencies and mean times to repair, test frequencies and durations, and parameters needed for specific
common cause models. Each parameter is assigned a name which is then can be referenced throughout the other
modules.

While modeling parameters can be specified as simple numerical constants, developing an uncertainty distribution for
each allows propagation of these uncertainties through system and event tree models to obtain the uncertainties in
core damage frequency or other end state frequencies. To develop the model specific list of parameter distributions,
the analyst may choose from analytical probability distributions, or by specifying in tabular form those distributions
that do not conform, to the common analytical types. By using discrete probability distributions to represent each
parameter, the analyst need not assume that the data is in the form of any analytic distribution.

2-5. Seismic Qualification Users’ Group (SQUG) Database

In the early 1980s the Electric Power Research Institute (EPRI) began sponsoring investigations of electric power
facilities and industrial sites subjected to strong earthquake shaking. The purpose of the EPRI post-earthquake
investigation program was to provide useful information for the nuclear power industry for the seismic qualification
of critical equipment in power plants. The intent was to observe the tendency and typical causes of earthquake
damage to equipment representative of nuclear plant safety systems.

In this way a focus could be made on equipment that appeared susceptible to earthquake damage, versus equipment
that did not, and the threshold intensity of ground shaking resulting in equipment damage.

Some two dozen categories of standard mechanical, electrical and electronic equipment were defined that covered

most components of safety systems in nuclear plants. These equipment categories are summarized below:
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Mechanical Equipment

Horizontal Pumps | Vertical Pumps Air Fans Engine-Generators | Overhead Cranes
Compressors
Air Handlers ‘ Tanks ‘ Motor-Operated Valves Fluid-Operated Valves Motor-Generators
Electrical Equipment
Transformers Medium Voltage Switchgear Low Voltage Switchgear
(<15 Kilovolt) (<15 Kilovolt) (<500 Volt)
Motor Control Centers Panelboards | Battery Racks
Electronic Equipment
Control & Instrument Panels ‘ Instrument Racks ‘ Sensors ‘ Rectifiers & Inverters
Interconnections
Piping & Tubing ‘ Conduit & Cable Tray ‘ Duct

During post-earthquake investigations, it was discovered that these categories of equipment are found in power and

industrial facilities throughout the world. Because there are a limited number of principal manufacturers, often the

same models of equipment were found at multiple sites.

Equipment of course has evolved over the years, especially controls and instrumentation, in the gradual change from

pneumatic to analog-electronic to digital-electronic systems. The database included investigations of facilities

dating from the 1930s through the 1990s. Thus, the evolution of equipment over some six decades, and any

corresponding changes in susceptibility to seismic damage, was well represented.
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Approach to collecting plant specific data and building of reliability data base for PRA

(3) MEOELEN PRA HEFEET —IRN—XBED-OOIMEH

(3) Efforts for establishing high-quality domestic PRA reliability database
TEE AT, Il BRI, EH O, RA ER, AE FE
wAPRFTERT RV A7 et v A —

1. [FC®HIZ

BE TR T I17°7 > b TEBNCIEET 25 PRAMEHEMET — % L0 ) L OBFIE LR o7,
TP YEFZERT B S > % — (Nuclear Information Center, NIC) Ti&, 1982 £/ 5 PRA H—fi%
PRI R T — X _R— 2B L CE oA, ZhUE, YIENIC 2EM L CW i I ER e AT A
(NICS), * D DJFF i E AP 7 A 7' Z U — (Nuclear Information Archives, NUCIA)*D [V (=& )
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Recent development of environmental monitoring method for substances derived from Fukushima
Daiichi accident
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Daiichi accident
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Monitoring method for radioactive cesium in marine sediment after Fukushima NPP1 accident
R RS, A e, Bkl Al
i b B AT SRR

1. B&

2011 4F 3 A AARERIC LV RS T BB 8AE L, BETICEEOBMEE T L5
B SN, Z 0%k, WK OB Y 0 AR E R T REFHIE I B 5 I EORER TR IR L
FIT R 7o, MRS LR ORI 0 L RAE LTied, MEEOT=4 Y v 72T 5 L Lo
7y ABETIEINODE=Z Y L FFIEICOWTOMEREIT S,

2. AIREBEFE

WS LB EE S D AL T =2 VORI C T TD3DOFEIC L HMEEIT- T,
2-1. wNANF a7V I T K BEEYIAHIE

~NVF a7 T T —E A THEEMSICE O TR 21T\, B 2 & Ottt > v AR EERIE %
1Tolc, ZAUTERBLINE WD 72T TIEAR <, BRIBOBRMAANRY hu A =22 X HHERMROE LD

ZHHWLND,
2-2. &ﬁﬁx&& b a2 —HIZ & BRI E
B DEIERA IR DA S OFHH & 72 5, SRR 2R T 57201, B ARZ ha A —

&%%AL WAL R COMTEEIT -T2, B AT br A —% T if&ﬂ 1 [B1 R A SN =

—IZEEIE S, B OFRNT TR ©— 7 FHECR A BUS L BIE Y v 7L ORIERE B & B 8 L CEHEE(eps)
DD U R o U ARRIEBg/kg)~ L HE LTV D,
2-2. ROV |2 & B ELE S FREERIE

BTN ARY ba 2 =& TEIEORR L 2 7 v MR CORMAE L <. BRMERE O FIRALE />
RO LD, S HITHEWIFRENZR SN D EE A OFEMMED IO, BAEE O FERBFFIE L7
WROV [ZANY b A —% %:”l“%éb PLE D IRRED @ WIE A AT o 72, T D & TR EWE O
DTSN A0, ROVISITWG I RERREAZEA L, W RR Y b TORS D A0 BIE & B
PEWE O B % R Lﬁi(%to

3. WER

HIE DOFER, I K> T o ZRENEB X0 &< 25007/ ~ U)DOIFENH %75 z
ST FIRF FIREFTITE TS > U 2R FOIFENER SN, BEEOR R4 g L=
T DU Tl M B 1T R E I H 5 = L BNbho Tz,

e
AT DT, AL 25 40 B FAL 27 IS I S LT JSF DRI RAERIE HEBIC 350 2 ey
SR ILRIC BT 5 WA ORETH D,

*Seiki Ohnishi!, Mitsufumi Asami! and So Kamada!

National Maritime Research Institute

2018 FRAKRRERFNER —-2A_PLO2-



2A_PLO3
2018FMDKE

MEBRIEHREEy 3>

RBEE-—FHHEVEICHTIREE=S ) VI FEOREN
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Environmental radiation distribution at seven years after the accident and new technology development
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WIGHATEZ 2V S, M EE2PEET L E LTHRE L TWD 2 &b, M ETORIE L il 5 L& &b 7
SNV, FiE D OB OFEIL. EEROEEEE TORUAAVSND, FEEICIE, TElh
FROMEE A BB & ER L. ROV S BV T TRl s, —filE LT, FEFTH 5 80 km
BNOIZERE =2 V) 7 OFRERNSREEE 2R 5 & BV 0.61 4, BUVREIIAS 5T 4 &7
fliZTnsd, ZOX5RIERIE. FEROMEF S OEALHEIE BEOTRICHE TH D,
3. MSHREH R MAD = —X & FrEff

AR D K 5 IZBAE D HBURFRAIE~D = — XX L O RERREICE L TETEY, ~— RELY 7 M
THE& I2BHSE - EEM TN TS, 22T, JIE SN R EZ M ET 2BOHE Y I 2 L —
a VEERME L FIECOWTRINT 5, AANUSEAMEFAWZZEZnb0E=42 Y U7 ERIT, $hE
RMHEHAIT 2 Z &b 1 HRIC BT D RIEE RO ARHED SITREVBZITD 5 O HUEREHTE 2 15
LT ENTED, ZOLDREHITINND OFURBRIE®Z T e (BE) 28T 5 51k, PET
72 EITARE SN D ER ST RREHIN 2 5, 2 2 T, RS RREH A O Wi EAE R A & LT
fFHiL TV A ML-EM (Maximum Likelihood — Expectation Maximization) % ZE06 OIET — & OEMT
WA L7l e 2 OBEICO W THET 5, ZOFEIL, Bh67210 T T RTOBREHR TO R
HTFECHEA 72O TH D Z &, HEINEHFOE LWEERNES L —FHEICE D 3 Wonlll & TiE & FEER
WZ L bRkx RSN CE D,

*Yukihisa Sanada'
1Japan Atomic Energy Agency, Fukushima
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Compact Accelerator Neutron Source and Nuclear Data Needs

(1) PEDEFREDOT=HD p-Be FEFAARY MLEAH
EURAFRAMKT—2 (20T 5 =—XHI

(1) New neutron spectrum formulation of Be+p reaction for design
and applications of compact neutron sources
TEA R MR B, BR R, ME FHE R EE
E O ™ R R OESES, ME AR, R R
VERAJE, 2 PEZZAZIERSE, J-PARC &K —

WIVE Y BUIRZ 351 2 IEREZ M iiBA g e D =— X525 2 L 2 AR & L7= RANS[1]iZ. 7MeV B
TV A% Be ICAS L, p-Be i TV AT 2R E S5, HPETIFI0E S 4u7e v aEfe s Hp e+
Ry &L BT L X — CEMEE E ClOE U 72 B sy DIRIEA Y RV TRIERICEIE L, FEia
1T WRFECEANBAR 2175 £ T, p-Be ICLDRAEFTMETNE, AESAM, AT MUITERE#HRE L
THETHD, LNLRBL, Be DIRT R VF =B AR T RAEET — 23R +5. 503
AR o — RICHAGAEN TR W RIS Y R 2 L— VA TR E R iEEM R H 5, 2 T,
RANS HHE7 27 R VRG] L~ <, A O p-Be P T3AERSAER T 5 2 L 2L LT,

BRFEIEL, =R —HRDPE keV~H1 keV F2E D Be ££19F LT 20 MeV LA T DR R L X — 57
Z JAVNTZ p-Be (IZBT 2 WG A OR AP (BWTHAE. AN, TR X — AT M OERT — X
% EXFOR 74 77 UV —mbINEL, ZNO6DOT —X 2 ARG =3 VX —Ep) CT/ A v T 4> T T5H &
T, 12MeV LLFD Ep IZBI LT, FAETMEF 2 BB M8 BEE ek S ¥, A BB DR AP
& LTCOZEMERHM D=, RO XL X —HK%E SRIM 22— R[2] TR, £ 7 WV aitE T Ep
BLOEMELZSIHE LA LA RETET 2RO, AEKGFZ R VX —AXT MUZET 5
JEUN Be BEHYEER T — % (Ep = 4 MeV, 12 MeV)EB L UOER = — REHW/ER, W NI, RANS T In(n,n’)
BOGERFEER & bl U7e, £ OFER., A E BBk = — RITHAFEZREZ L 0 EEICHBLL TEHY | p-Be
Z W/ NI PRS8BT D AR E R A T D Z L 2R LTZ[3],

RANS Ti, HEFEPTOA A — 0 7SRRI 2 0 U7 S A R OWFse, SREAMTEHE KR8 7]
Bk O L EHIZ, BGOA7 T ar 7 ) — MEEWOWNHREOE#ZL LUK A A—T 7,
R TE AT 50MT 72 & FEREE W O BT 21T\, Z Ui L7 a7 S 2 5 LBRR b
DTS, A Mm% U e 7384 B8 2 O T LR e O B 21T 9 & $IC RANS OfE#E L L7z,
ARFEFR TIIIME BEERL Z 812, RANS TOMFERIE, 2B RA T — 2 D=— X% /N7 5,

BEXH

[17Y. Otake, et al., J. Dis. Res. vol.12, No.3, pp.585-592 (2017).

[2] J.F. Ziegler et al, The stopping and Range of Ions in Solids, Pergamon Press, 1985
[3] Y. Wakabayashi et al., J. Nucl. Sci. Technol., vol.55, No.8, pp.859-867 (2018)

“Yasuo Wakabayashi', Atsushi Taketani!, Yoshimasa Ikeda', Takao Hashiguchi'!, Tomohiro Kobayashi!, Sheng Wang?,
Mingfei Yan?, Masahide Harada®, Yujiro Ikeda'-* and Yoshie Otake'
IRIKEN, 2Xi’an Jiaotong Univ., 3J-PARC Center
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Compact Accelerator Neutron Source and Nuclear Data Needs

(2) 7O T4 Tt FHRBMRATEERRECSETIPRFREBRT —F2D=—X

(2) Needs for neutron source and nuclear data in developments of an active neutron non-destructive system
WS, ATH ST, bR R, ORKOE, b !, dbs SCANY, KHE BeR
WSl i

1. #E
RN ZE B2 - JEFFSEE o % — (BC-IRC) & JR1- it & OILFRFIEIZ K0 | 24V E T OIEMEERE H il
23 T & 22O SR AR O 72 0 O FEREEERNE BN BR S & Fe b L T\ DU, ARBFZEBRSE Tk, MV
IR ZE W 4 DOT 7T 4 THIETIE (XA T 7 = A BRI 220015 DDA, 13L& i oo 4t
IEINRTA, BN o~ M BT PGA, B3 o~ ML DGA) A4S, TN ENDORER &£

T2 LI L o TERERREH B IR T & 2 IEHIENEEOMN L2 BHfE L T b,

2. pEFREBT—HD=—X

SR 30 AEENSBMB L7 = — XN Tk, B0 4507 75 4 7D &EELEITH & &b,
- TIRSRRIREL Y A 7 VR TP SRR 2 BT 3 DD F1% (DDA, PGANRTA) Z A5 oE 7o ik
BIEERERERE (X D EZFEET L2 FETH D, 20 3 DOSHFETTMET 2D L) ATk
LTW52, DDA I3V A b Szl k7. PGA IXERE OB F T NRTA 127UV 2L &= Atd
PEF & BEIIFENENR R DB O P HEF 2 DTV 5, TS TW AN REFIRIZ, 3 SO0
ED D OERZFERICHE LW e, BIELEEREOBRER ML EIZ LT DT FEFEAHRMHA L T
W5, HEEMEREE X B0 ES 5720120 ., 10%neutrons/s LL_EO FPETEREE . 1ps LLF 0231 AlE &2 £
INIHPEFJROBIR N E E D,

ARFFEBAFICBWTIZ PHITS &4 W2 2 2 Lb—2 a VICK ABBIN AR TH D, —EOHREM
ICBWTERM & OTRBEN KX < 725 Z 08300 > TCnd, iz X, DDA TIZRW/ T fidE+ & LTl
A2 AV, REIEHCET L — & TEEHE T AR S TEYL L, BB SRS R Z S
5o TDED, Valb—a NIHWTWAET —Z O THERMEFEGELRI S(a,p) 23 Tl 37225
KThsdEEZ TS, £/-, NRTA Tlid, EBRTHOLNDLFHETFHER AT MLICH L, BT A —
AN NET—2ERNTT 4T 4 7T 52 L THNMEESL0, —HORET, ZOHE/ 7
A—2ZRRT 5 EBONDUEREEDOBEAN R OND, SHOFHT %2 AW IEREE S ITERREC, 2
D EFEEALD 1= DRFFEB T 52 B
VT, 26 DT — 4 OEGEDILT  DDABES PGAMER
BAEEND,  —,
BRE . AWFIEBRR T, ST (8
X2 VT o iR SR R A B
L] BEOTHD,

PR~ NRTABIEER
— res IAER
\K

AERH DTHRIE T3S

SEX#E [1] M. Kureta ffi, Proc. 37th NRTAZHEG
ESARDA Symposium, Manchester, UK,
111-120, (2015) X 1 REFEMEREEREOHIEX

“Yosuke Toh', Makoto Maeda', Harufumi Tsuchiya', Akira Ohzu', Kazuyoshi Furutaka, Fumito Kitatani', Masao Komeda'
1JAEA
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Compact Accelerator Neutron Source and Nuclear Data Needs
3) ERGHZFLE Liz/NMUEROEECA T —#

(3) Industrial applications (mainly medical) of small accelerators and nuclear data for those applications
AT FIL
H 8RR WFZERRSE 7 L —7

1. [ZC®IC
pI[IBEE I

ETRHANNIA AL E—LDREEZEFRO ON/OFF IZ LV RBICHEITXAZ &, KN &

F/NUIERES BB SN TWAE Z e, A REESH TIEHINTWS, B TR, I E TEEL
HAzEdid L/ o RIS AICE T 2ME2ED TB Y, KEHETIIZEONEE®ET 5, Bt
WZEBWTIE, EBREL 21— a0 BNUNETHY, FHEET —XITEETH D,

2. /NEIETHRIIEESF A ERAERERE S AT L ORE
DAL LR BFER ISR TWAT Z XF 7 A 99n(Te-99m) 1%, BEEDOE U 752 99 Mo—99) 7> 5 D
SYBERE R L v BE SN TWA Y, BE, Mo—99 @ 9 EILL Fi, HRUC 6 BTd AR iR ciligE S h

TEY ., AL, 20 100%% 8 AICKE LTV 5,

F 7o WBAMFIEIE D 5 6 3 IETASEEER DN G 50 4ELL |

2 WETH 40 LB - TR Y | TFE, BFEAMEE o TWD, bRl ez T, SNV INES 2 H

U2 Mo-99 DE S 2T ARBETI STV 5,
HAZ Tk, W RFE W LT, N iE
a2 MBWIRF SN D EFRRIEINER A VT
Mo—-99/Tc-99m D ELES X T AT DWW a2
HEDHTND,

X 1T RO ERT[1], bl
K= RV X O IZB VT, ERIEEL &
BRI 2 BOSKIEFE DS K & WA & v | B
GRS & LTHRIHRETH 5, BB INE
ZeAFIH L7z Mo—99 DRGEIZIX, EFANEWIT
FATTE 22 U 72 RE I A Bk 3 5 il B b gt A &
Mo—100 & D Tdh 5 Mo—100 (v, n)Mo—-99 %
W5, X212, Mo—99/Te-99m Hlidk & o> Al 5H
D—PlZ T, MET KX 35MeV, NIEHAEN
il ImA D> AT KITIHBWT, 13406Bg @ Mo-99
ZEGETE, 3 VAT ATENEEAHES 2 &
WHEETH 5, FUEFTH 5 Mo—100 D5y & fthod
TCRICZHT 5D Z LT, M ER LR O R
WAREL 720 . ¥ AT AOAHIMIE A A L35
EEZTNWD, SETIZ, & iBEERIFIC
A[REZ2 4R 67 (Cu-67) \PET 2l AZRE L LT~
J~w=17 L 68/H Y 7L 68(Ge—68/Ga—68) LD
ERAEMREICELC, EREvIal—vay
G T RS R A D T 5 (2],

2018 FHARFHFR

£ A EBNI
. <>
<
z 2
e}
i
£
Sf— __—/,/\,
= IH J_GWP > ~
X 0 - 2
1 10 100 JtFTxF
[(MeV]
X1 TR E ORISR
w2000 ,
& !
= [ FB B R : ! 77 Mo-99
S : PRUF IR . 2005 R : — Te-99m
E 1500 1340 GBq i f
----------------- -
I T 1003 GBq - : [ERRREE,
B 000 q; il it
# C , ‘.f,f
g o e !
2 - A
Loos00[f i ]
= i ,/ f,‘, 1
~o ,/ / 1
o)) -
T iy ! .
S 0
0 10 20 30 40
TR BRI B AR 7> & D R [IRRRE ]
X2 Mo—99/Tc-99miidE EF A &R D —15
-2B_PLO3-
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3. /NEURGTFRRIEANIR SR D AR ¥ 5 TR % (BNCT) ~ D3 A

AN ER P T IRO A N 720G IS, H AL TH % BNCT 238 %, BNCT 1d, HEMERES SR
LAY R 2B L, AUREFHT L OBKIETERT D afftl VF U AL > TH
fial L~V CREMEREIE 2 SEI S B DIRHIE CTh Do TR TR HRPEF IR UEL T o o 7o 7o O — R 7R TR A
Tl oz, WPECERERTRE/e A 7 v b 2R L2 E@E A SN TR0 |, TFE, IREHO
JRAY % JAETHD, BUE BNCT (2B W TIE, RURFEAITHLH /TR n ) 7==—1LT 7= BPA) I
B HHERETH D F-18 2410 L 7= 357

(F-18-BPA) & FHWNC, PET IZ Xk Bk w3 ™ 11MeV & -F-F) il e BNCTIA## !
18 E 0D R ~ D AR R I & S 1T L2 AT _ g z

L., B3 BNCT IZH LTV A0 E ) gk :
HELTWD, & ZC, PET MBS ERE
fly& & BNCT FHRMET382E & O3 ATHE
RYATFATHIIEA Y v hHRKENE . \ e " S
%%, PET JHSEAIRLEIZiE L7 HliOfE = P N Q5 BeF—7oh
FAXTHS 1MeV DB T-HIEdEED - ' \
BNCT ~Di#H & faaf L7 [3], ¥ 312 &
T LDl Em T, PEFRAEN S —T
FELTRYUY T A IBe- ) EHNLZ &
T, 3mA OINEBIAEIZINT, JRFFEH
PEAIR & REDIRRNAFRE T o D,

PET A ek A s ==

3 NG RO INESR 2 W 7o 2 AT A —1l

4. HHETRAEOEEISH

FPETRAERIT, FUF LM EEB D). £, B0 EEST D) &EOBMAKIGICE - T
HPET 2R ESEDEETHY , AT, BICHBRERE LTERSNTW S, /MNUTZiThH D 2
EMD, A REEICHANE Z b, BT, 4F T, L7 70 bOSNHEERAERKGE. &R
YR E A~ O & MR L T B,

4-1. WKy EE

77 > b O (ROGEE, 2R, % F7BEL T

HEE ) KOS R, B RV XRR O (R L 72V KAy Ee AL )

72 DI THIE S T 5, BN % FFEEL T B EZIERENEY
DIz PRI ORIENTASH A -~ FHI%E T (NEDIER) ﬁ%?ﬁ$ﬁ%ﬁ§?
HN—=ENTWDN, —HBRE S OREK oh P R J
RASIC 0 RRM FO%SROREHD YV AP0 V>
AREERAENTT 5, 22T, B oA e e L) ]

MO8 OIREZ TR D 72 D mifk & e E

S RRBIROIC JEHE L, TR0 0 % AR 55

RRIE ) N
DTS, LinL, B8— RO DR %

FEENRVETH Y, MEMESICETE 7V A -

FARKEN, -, BEMEEMLEL 2 REE SN

STLEIZ NG, 77 MEBIRIET QEQ;;;;;EP
Bl WAy —e———

DI BT O W T B,
R I, 5B ORAPHAR & 703
‘ ‘ B4 SR S TR 2 L
— IR B KT & = 5T RSO
FRZ - TWARNZ LD, 7T MBS
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RETINDDOKRSZIFME TR TEE, ARHEICEAT 2802 KIBICERETE 5, LarL, 77
BRI, BEROBENBIN DNy 7 7T T RRREWEWIEN S 572, £ DOMPFIED—
SLLT, BT —=Y U a— g REHHLT, 7OV AR EFRAEOBAEZ R L TE 2, K412
NV A F-ZE AR A N T RO OB 2 7R, 7SV 2 IV F8 AR IRR A & SR YE & 9 2 1% BcEL R T
DA 32 MET D 2 & Ty Bk L7 oKR o R 0% 05 BEL R M- 1Sk~ 2 WAL IR O Hritk -+ 0 FI &
AR S D Z N TE, KOoBRAEREZ M ESE5 2 ENAEETH D (4],

4-2. fERRERE

1B%Y), TEORERYIL, W EICBANWSNTERIND Z EBZNT LD, ZORMDIZDH
DOEFEFIENRRE SN T, i E2HTTICRET 5 FiEE LT, XEEE K O CT 2 & 532496 K UL
FIZHEAINTWD, FETFIT, FilRe i

mU, LRSI RAREE WO HEZ S > T e L) WM AR DT o
BT b, BEET b, mE T «- 7] mmee

B LIRS 8 2 72 B SRR B9 & <:;f:::::::::;= 5
TW5, BT, TROMEE L E % FiE <_____‘_'/_:::::::5;’—"'5 -
FIREZRBEAERL T A A — v 7 (APT) 1 % 3 ] « > fei o §
L 723 DR ndE @ # R L C X 7=,

[ 5 (23 APT 358 OEE 4 73, DT A7 J
ARIGICH N TAERT 5 ot L BT 8 N7 U
23180 FEHIANCTRITT 5 Z L Z2FH L, off

EREFICAER S 2 T &tk &L DORIET L o -y [FIESH S 3
B U EI%E v A R 5 H T i

B, PR A U CHERSITAG L 7ok e, 12 7P - ST
TR LB IR, IR KR OEFFH O
S/N 75, y MREHRIOD 2 & Holte LT 40 f500 1 & 5 FAIFAPTARIE O
HZ EEMRL VD,

5. BbVIiT
AFEHIZIBWT, EEICHZHL & LT/ NMINEZR O EZEISMIZBT 2 MEtNE 2/ Lz, £hEh
FEHULIITRENR Z Vs, 4%, DMRINEZR OEZEIC A ORET 2O TITS FETH 5,

BE R

[1] F. Jallu, et al. Photoneutron production in tungsten, praseodymium, copper and beryllium by using
high energy electron linear accelerator. Nucl Instr Meth. 1999;B155:373-381.

[2] T.Tadokoro, et al. Examination of a Ge—68/Ga—68 production amount in a medical radionuclides
production system using an electron linear accelerator. Atomic Energy Society of Japan, 2017
Fall meeting.

[3] T.Tadokoro, et al. Feasibility study on a common use accelerator system of neutron production
for BNCT and radionuclide production for PET. Proc ICNCT-12. 2006;304-307.

[4] T. Tadokoro, et al. Development of a neutron moisture meter for moisture under heat insulation
of tower and pipe (2) Basic study for a moisture meter using time measurement methods. Atomic

Energy Society of Japan, 2009 Fall meeting.

*Takahiro Tadokoro

Hitachi, Ltd. Research & Development Group.
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*Yuji Arita’ (1. Univ. of Fukui)
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*Michio Yamawaki' (1. Univ. of Fukui)
[2D_PL0O3] Progress in China

*Xu Hongjie', Xia Xiaobin" (1. SINAP)
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Domestic and Overseas Progress on Molten Salt Reactor Development

(1) HRDORR

(1) Progress in the World
HH O
R

1. B GRS IS T 2RYEHS

RSP X8 4 R FJ1> A7 & LT GIF (The Generation IV international Forum) ® ™ CH(Y EiF
HAILTH Y FEOBFRIMENRE SN TE 2, 2014 FIZWFT SN r— R~ v FI2BWT, 2025 FF TD
BIRBEL L QARG EEIFORARa 7 ha2Rd 2 8, BEMEZFIHT M 27 A (FEEEA ENFE
BNE S AT K72 L) & O FEIBRS, RS OYMEHEECE I T o m A, AT 5 Z LA EAVR
ENTWDI[1], FoliTiX, 2017 4 1 AT —72 v a v 7RSI, FE» D OEBRICH BN R S
TW5,

—05. EEEF OB (TAEA) (%, 2016 4F 10 RIS, MU ULz AW BRI 2 EFR
[Technical Meeting on the Status of Molten Salt Reactor Technology] %W 4 — OARE TR L. #F
ZERRAFONMEIC M T IEim A ih 7=, TAEA 1345 F TR Y U AFIHFES/INYF O EZRWEZ L iXd 203,
R 2R L 72 ERR S OB B IIN O TTh o 7o, BNAERKEZe EofettE L, HE, 1 el
DT VT REER L, )20 OFE L EBEREG | R RS 40 AN LT, TAEA X, 4%, TR
x| EREFICET OEBRE 7T e 7 FEBRIET 2] L EE L, 2B, 2L DHEHE, 9 H O TAEA
RETNBEERICHHEINTE LD ETh S,

2. HFEICBITAMY A

MU IR E LS T T A D08 E RN H D, (D KEOBHF &R F ¥ — &R Q) BN ILFEERDOIFEE
B2 il e 3 2MEE), Q) FEO EEFLE T EIE, WFEEZRST T OEIE (v P T, BAR
&) Thob,

KEORIL, XUTF XY —BENBALTNDILETHD, 772 NORVIOREBRIFNILE LB ETO
W, 5AEREEZ X —47 > MZLZb O (2020~2025 4F), 20~40 4F#% (2050 4FEE) 24—~ MIL7z
HOIZRELHFEND, TRHROLEMERR L BH - TR TH L, JiE TILT TS 7 v FREHC
ADTWND, ZILHDR#HE LTiE, 1960 4£5 D MSRE Molten Salt Reactor Experiments)iRBRIF DOFREL%
L LT, FMEIOBRRIIE/NRIZT D HEE o Tn D, THHFEIZIET A U =R LF—H
S5HLTENEDNTEBOVERB DL TCHBEHELLY L LTS, £, I 2 ic Lz b
BATWFEA L RRUTIZHEALL D LT 25 GRS TE Y FEEIC IR S A OB & 25z L T
W5, BRI HORIZON2020 (The EU Framework Programme for Research and Innovation) @ H' CIA@EIE &
HIFORENFHI 7 r Y =7 D TS, EEIZBWTHE R T v —RENERIET OEAGHH 2R L
TV 77 FhrbooXELED, EFELIINOEH TEAPERT L AEELRE SR> TETND,

ZE 3R
[1] “Technology Roadmap Update for Generation IV Nuclear Energy Systems” OECD Nuclear Energy Agency for the Generation

IV International Forum (Jan. 2014)

*Yuji Arita

Univercity of Fukui
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Domestic and Overseas Progress on Molten Salt Reactor Development

(2) ERDORKER

(2) Domestic Progress
L BT
(AP NE S SRWNE =

1. ZBHFZED> O FrAUFREHR R~

ARUEE IR OJR 7 ~DREE ) FEEMERS (FEA - IUHER) 23 2013~2017 IS L7 TH
H SNBSS DA T A4 R & LR, e TV RIELE OB il & 596 L 72 b i b s, &
HR—HRK—EBHH BH. FH. 1WBE) 12X, FHEFREEEREIC W T, 3 Eni2id it s
LD DDFEAHE AR OZKERIEIZ LV HEE L, BURREAH B IXBKIF O A I~ g IIk< B S 2
HIVDHZ L AR L, FDHEEMEN Ni JEEB G4 & VRE & OWNIPEIZ DWW T S FEl S dv. BAF 72 PEREDVR
SMTc, WWNT, @& LV BURTPEBETEY) OIS~ DU RIEIF 2 L DA ONROFMARE Sz, =
HE M AU VAR R 0 4 0 53R 2 BeAfpk 7 R C LU TRU VHIEEE 90% 2L ERER CTE 5 2 L 2 X |
AFIEOMREOE S 2R L T\ D, BT, WEOMREE MR T 5720, TRU 8BEEF7Z & CldiE
EMOEANEH THL Z L &R LT,

SRR OFTRIERGT E LTI, e TR b B RARIE R S RE Sz, T oS TIE. BEHIE
DDZ T RITRFFEND T2, JFLINB OB ~RE 2 S SR L 72 0 | S 2 e
DN IR TR BRE N D D, IRWT, IR L & iU LR iER% & B RO, KRl o
fot FEALER % T ELC 3 2 0 AR IR OB L 520 IMSFR 23U < /L &K - EHAF) 12 X 0 #2798
e, WAL 2 RGBT ENEIC L o TIT 2, RBRARIE IR IRIRIE D £ F4F.0 & BREHLER R D]
ZIEER SH D Z ENAMRRIC/R 0 . WD CTHMARAEED Y AT L L7205 5, @l o2 m ESE 57
D, 7 AL THALERBE AR e LTRAT 2 Z e RESNTe, NI DA -T v 7 Y a
—a UFEOART BIE, B O RIESEE IR 2 5208 L T2 23, BEE D Moltex Energy fhO#%E & M@ O 4F
MAALTWD, BHIRKOEAIZ, Moltex Energy £ & L AT IZ ST, BRBE - BATEIERE 0 21T %
T TW5, E-HELDEEEZ W5 54, HEDRMKSCL, YCl 0 5 b, Cl & EkE L= Ba ot
FZHNF =AY MASOHRREEFHIL TV D,

2. BREIF % X 2 D EANRE

OOENT IR IR BT &2 B2 TV D EIREREED M o> T\ 5, TR R O R 71~ DR |
MRHEMEEROZEOR THZZZTHIEL, Rk CIIE P23 w2 AL B O HAN PR3 2 R T T &
TWD Z &, BERE RTINS 7 v b IREE LV — 7 2 ik - iR L TV A Z R B D, RE-KTIE
IR I RAEDER N H 5, AL, HE, ZEDOFE T A—H & LTORER, JAEA D1 IRk
DFEME, HIREUEFTOR 7 7V TEORERER, RPER R O B ORIERRE, BEEIZW & D0,
O XD BREPE ORI E T THEY DX, TR O A ATERIE O FEBR G ZETIERNTH A D,

*Michio Yamawaki

Univ. of Fukui and Univ. of Tokyo
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Domestic and Overseas Progress on Molten Salt Reactor Development
(3) Progress in China

*Hongjie Xu', Xiaobin Xia'
'TMSR Center, Shanghai Institute of Applied Physics (SINAP), Chinese Academy of Sciences, China

Abstruct

TMSR (Thorium Molten Salt Reactor Energy System) is a research program of Chinese Academy Sciences, financial
supported directly by Chinese Government. Research activities of TMSR include MSR (with FHR), Th-U fuel cycle
and non-electric application, and to realize industrial application finally. TMSR started from 2011 has made much
progress, which include the research team of about 500 staff has been founded, researching facility system on TMSR
has established, and most technologies on TMSR have been mastered by the team. Several test reactor design have
finished and TMSR-LF1 is under construction. Looking for future, MSR will play key role in Gen-IV R&D, not only
on the performance of reactor, but also on the requirement. Accordance with the progress of TMSR program, a
proposal about based on the small modular TMSR to realized TMSR industrial application by 2030 has been
proposed.
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[2F _PL] Present Status of R&D Activities for Nuclear Non-

prolifaration, Safeguards and Security
Chair:Kazunori Suda(JAEA)
Thu. Sep 6, 2018 1:00 PM - 2:30 PM Room F (A36 -A Building)

[2F_PLO1] Active Neutron NDA Technology Development for Nuclear Non-
proliferation, Safequrads, and security Purpose
*Mitsuo Koizumi' (1. JAEA)

[2F_PL0O2] Development of Cyber Security Target Identification Method for
Nuclear Facilities
*Kazuyuki Demachi’ (1. Univ. of Tokyo)
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BRI - RERFE - RtXa) T &8RSV Y3 Y

BRI - RERE - BEF2) T4 CEHT ARREAROBHESE
Present Status of R&D Activities for Nuclear Non-proliferation, Safeguards and Security

(1) BFUE - REEE - X2V T 1 DEOHDT I T4 ThtE FIEBIRAFER
WER - BRI IBRIWEMORERE -

(1) Active Neutron NDA Technology Development for Nuclear Non-proliferation, Safeguards, and
security Purposes — Development of Delayed Gamma-ray Analysis Method —
R !
AR 0T ZE BR TR

1. #8

M SN (NDA) HIIE, ARG H e IV SN D T o~ o770 E 2 JIET 5 1%
Wi T, ZDOREITLFBREFE S 08T (BEESHT (DA) HA) (23X, k2 20 F £ ORIET,
ZOHT, ERFICHIETE 22 LIRS 5, £, FHERNENRERFBETHE LY 7Y
VI RERRB S SOOI I TS, D7, REHTESSCFHEEFEICBWTIE, DA LT
EWEORE « ERICHWON TS, £, X2 U7 4 Tl BWEPRERSNTRLIAE 2N
LTI~ (B #iffé LTHWHR TV 5,

ZD—J5 T, BB LI R OV MEHR DORE R EBIRREDm Wb DIX, ZOEWAy 7 7Ty
YRIZED . BB ISR L CTEEIT DTV D, B RO EWEUE A & 23T S R
WaFHAT 53y U TIENDA IZ L D00 &1TH Z EIXTE e, o, it IchEf S - EmE <.
1BHE TR L3, B2 DB RERIE TIIRAI T E 220,

HARJF T I 7E bR rE (R k%) 13, AN o E g, BRI EEFR LENEZNET DT
77 47 NDA AT & D85 - MEBIRRE 2D T\ D, KRR TIL, T IEERED TN D 250
777 4 7 NDAHMBRAFEDO T v Y =7 O & Z DR OEIMBAFET —~ BB T <38 (DGA)
BARBAFEIZ DWW TSN T 5.

2. T T 4 THBELSTEHR T oY=
2.1 IR SCIERIE AT EIR DB

BAGHE0E (NRF) NDA BN ITHER AT < v — L2 R Lo - BEEMCh D[1], T~
E— A, ESNEBEF - L= =BT 5 2 L2 X THRLND, TO, L—F =D
TiX, BT EO T N UBELCEZ RN X — & T 550D (laser Compton scattering, LCS), Zi#La =2 U A
— X —THEZHRL TR HT &, XA F—ERFIRINEE= R LT KT -8G5, 2
ILTHELNLERAT U~ EEOMRE= R L X —L =T DL ICIHET L L, BEPREIIL. £h
e BB AL I K 0 T ~MABELS N D, ZOHINEL, o ~vHEFHT 20 THBANENZ &, &
N GT 2 72 ORFEDREZ I > TRENT 5 Z &R KD Z & TODLFMRREICL O TITm
MTEHZ L, H~BBELROTHIMERSEE 2N & LWL T2REBRH 5,

BIfE, BRI R P00 = 2 — A/ VUERIZ IRV T, BEf SV E 28 L T, T ORAMATREZR
LR TEFEERZAT O IO OHE 2 D TV D,

22 T 7T 4 T T IERREEA TR DB

T T 4 T HEFEE, MBS TIRIC K O BROSEFBE L, FRIC K o THRAT LT, T~
ZHEST DB Th H[2], IR L, SHREOEMEORERME LT, £z, REDOMHERMERE
e LCHHATELDEZEX . T 77 4 7HMETOHED 5 b XA 7 U = A #2253 #71% (DDA : Differential
Die-away Analysis) [3]. H4: 730851874775 (NRTA : Neutron Resonance Transmission Analysis) [4-6], H[I
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AT < #oHTE (PGA @ Prompt Gamma-ray Analysis) . J2% 7 > < #5415 (DGA : Delayed Gamma-ray
Analysis) [7]0 4 IO ILEELANBATE 28D TV D, TH b ORESAMT OBA%E & [RIRFIZHED | BAEAIZIE,
HR DI THONDIERERE L, MR 2170 BN a2 Z 82 S LT D,

FHMTD 5 5, DDA IR E 2 ERET HHINTH D, WIETIE, #BOREFEBZBETH Y, £
IOV ZRIC TV F 2 IS 5 & B RMERE O 8IZ K0 PR ORERRANZLT 2 Z & 2F M
T2, NRTA &, 7V RRICHEAE L EF2RTE 1@ L, BB 2 & S, BHscBE L 21
ZTATEEH (TOF) {EIC XV JIES %, TOF HIE TR DAL D FHEF = R =12/ D FB =7 —
SREHT O Z L ICHEE ZRET D, PGA X, THETF ZRUEHIIRST L, THEFHEROSICHE D T o<
MAEREL, B E Eh o8 Oo®) ZFRETL2H8IFT. RNEMTOBEYC. Y. i/ L
DIEFINZAHMATH %,

3 BRI o~ BOTTEANBER

T 7T 4 7 HHET NDA S5 D 5 H DGA (X, THEFRENC X VR AR Z U, B LT RA R
MO SND T o~ a ot 28T CTh 5, BaRAERMOWERIL, BRI TR 57
W, BONDH AR MDY =2 ED | EYEERE O E RSB = L BTE B,

DGA ¥ 7B 3§13, EC-JRC & O H:[EMFZED & &  EC-JRC ISPRA @ PUNITA (Pulsed Neutron Interrogation Test
Assembly) & FEEI B3 E 2 FH L Tl T & 7, PUNITA |, DT FPEFRZA L. 50X 50X 80 cm D NS
CHVERBAETHEZEOV T 2L OTED 12 mDOH—Ry ERY =F L o TR SN D RO
ETh D, FTIHEREIT, ECIRC OW /10 H & PUNITA Wi TEUE L7- ik 73 A 205 L < SUBHC IR
T2 72 O PP IEORM 23BN TRk E L7z, EC-JRC I, PUNITA Z & L, BMERE 288 T 57200
EARY ¥ MV AT AEEA LT, BWEIL, PUNITA W CHIET-BE S, Z 0%, PUNITA D4t o
A TICRRE L7z Ge MHIBRATE THik S D, EBRTIT, BE LHIEZ# D K LT 72, I 2R3
R EREORIEICB W TR, FMORWESGRERMNO DT ~B3 NNy 7 7T Releb &
PIBEIND, £ T, YEMEETIE. 20Ny 7 7T 00 ROFENR K0 DRl ry i o
BARERM PO SN mTx V=T o~ BICER LA ED 7o, B S e E 0k
ZMVy, U235 & Pu-239 DHRZEZ TRERZITV, THISHEWT < #jo v — 7 SR ZIC T 56T
BT & T,

Sk, BRLEREEANBAR A D D & & bIT, R E EA T 2 3EHAE I T 5 72 0 O BB % o
DLTETHD, £72. DD THEFIRAZEAT L & L0/ DGA SLEDBRFENRFREL B X b 5720,
YIialb—va UL ZOEERBEMIEEELED TND L ZATH D,

4. ¥¢¥

Jf OBERE TlE, PRIBRSE - B2 U 7 ¢ BARBIREIC IV T, BB, mit & ENERIN, £
7o REMOMERMERBAN ML T D728, 7277 47 NDA BAfiBAFE 2D TV %, NRF FEMEE B
it DOB%E TIE, BB O EFEABRIC M) THEHZED TNDH L ZATH D, 777 4 7 HEF NDA
MBS Tl ARMR AL E 2 A - T SRR R B HERR 2 4 2. M O R TE 0D 72 3D D Bl B 58 12 HY
D 2o TS EZATHSD, DGA HATBRFE TIZ, EMMEZD I LT, LV IEEE/NULT 5720 D ILA
PAFEMTSEZ D T D, NRTA (IZRT D HETIE, FHEF VAR SV AT DL LV mRE LT 5 2
ENHIFTE B[S, 2Ty AV AFHFED | SOFME LT, L— —EBREh s kR oo FE R B
HERBLIEE ZATH D,

B

AWFFEBSE T, SR T 2 U 7 ¢ bR ) O— T, JRF B0 L rstt v 4 —B LW
AR - ¥ = U 7 oA 3dEtr#—& EC-IRC, K, PR, LEERSIRAE, B FHARA b IERR S &
DOILFFFFEDOEH & THED LTV D,

BEXHE
[1] R. Hajima, T. Hayakawa, T. Shizuma, C.T. Angell, R. Nagai, N. Nishimori, M. Sawamura, S. Matsuba, A. Kosuge, M. Mori
and M. Seya, Eur. Phys. J. Special Topics, 223, 1229-1236 (2014).
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[2] “Development of Active Neutron NDA Techniques for Nuclear Non-proliferation and Nuclear Security”, Y. Toh, A. Ohzu, H.
Tsuchiya, K. Furutaka, F. Kitatani, M. Komeda, M. Maeda, M. Kureta, M. Koizumi, M. Seya, J. Heyse, C. Paradela, W.
Mondelaers, P. Schillebeeckx, T. Bogucarska, J.-M. Crochemore, G. Varasano, K. Abbas, and B. Pederson, the Proceedings of
ESARDA 39th Annual Meeting (2017) 684.

[3] “Design study on differential die-away technique in an integrated active neutron NDA system for non-nuclear proliferation”, A.
Ohzu, M. Maeda, M. Komeda, H. Tobita, M. Kureta, M. Koizumi, and M. Seya, the proceedings of Nuclear Science Symposium
in IEEE conference 2016.

[4] C. Paradela, J. Heyse, S. Kopecky, P. Schillebeeckx, H. Harada, F. Kitatani, M. Koizumi, and H. Tsuchiya, EPJ Web of
Conferences 146, 09002 (2017).

[5] H. Tsuchiya, F. Kitatani, M. Maeda, Y. Toh, and M. Kureta, Plasma and Fusion Research 13 (2018) 2406004.

[6] F. Kitatani, H. Tsuchiya, M. Koizumi, J. Takamine, J. Hori, and T. Sano, EPJ Web of Conferences 146 (2017) 09032.

[7] M. Koizumi, F. Rossi, D. C. Rodriguez, J. Takamine, M. Seya, T. Bogucarska, J.-M. Crochemore, G. Varasano, K. Abbas, B.
Pederson, M. Kureta, J. Heyse, C. Paradela, W. Mondelaers, and P. Schillebeeckx, EPJ Web of Conferences 146, 09018 (2017).

"Mitsuo Koizumi!

1Japan Atomic Energy Agency (JAEA)
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BAERL - (RIEHRE - tfa) T8RSty vay

AR - RIEHE - BtEF ) T4 ([CEAT SARRAEDE R & S1&
Present Status of R&D Activities for Nuclear Non-proliferation, Safeguards and Security

Q) BFABEDY A /1N —FX) T4 2—4y FREFEDESH

(2) Development of Cyber Security Target Identification Method for Nuclear Facilities
“HET Foz !
VHUURA

JRAIIRE DT A 3=t F 2 VT 4 ITET D720, M EOBIHHRC) 28 AE ST D —0 A B RIBIT
IAEA @ Technical Guidance @ No.16 % VT —7 v bz NIS)&3RED, YA N—EOXG L 72 545 AT LD
TNE LA N—BEOFECHETHZ LT, MRERDarBa—2 LT,

F—U—FR: ¥ —kX=2 V71, BFaV74, =Ty kY

1. #8
RSB X 2 ) 7 1 T, EERHOANR - B K W FEREATRADER & 2257280, ZOFAEMR
73RO T PRA T2V A7 3l ZAT 5 2 LITREECH D, £D7-8, [FRATHREIERT 5 2 & TRAeRGEN DL T
BEREFMICED L9 BTG - iOMAGhE (TSS¥—57y by b)) 281, b ZET5700%RE
Bk U Z LWL 722, IAEA @ Technical Guide (TG) Td % TAEA Nuclear Security Series No. 16, "Identification of Vital
Areas at Nuclear Facilities" ClE, TS ~OKEZ P 7O BRETIUTR 720X (PS : Protect Set) &5 HT 57
@ VAI(Vital Area Identification) )Mz SV T\ 5, 7272 L, %D VAI FETIHEE 2RO A - £ OXKIs )
HANRAT DIGE AT LTARE IR E N TE D, P A N —tX 2 U T 4 I LTUFa s Ba—F 1y NT—2
ZE] EOMREXILOEHARD HiLd, & 2 TATE T, VAI FEEar Ea—F 3y NU—7 ZEICEA L, Y1
Nt X271 EOTS ZEHTHZ L& HE L1,
2. FE
VAl FExarva—4 Ry NT—7 ZRICEAT212H720, T A —BEROMEHHZLIT & L,
- WEEBLERO B D XA A — RRENB 2 DNDHT-80, IR DDV A N—IEIHEE LR,
- PRI SRR OMARCAFTO B — vy N T — 7 R— R BKIRAETH = L 2 ET D,
Fo, AN L ERFMICE DB A RSB O FE L LT, D3 AEE LT,
LARRHOREE AT D 15E
BARFRRAHOTNE 7 7 27 F L OUE
LAKIRD NI ZADFFEZ AR L Uiz, PRAREHZEE =2 8RO 0 7 1 7T LYE
IO OGS, A S—BEEFEARIRIZ, BHEE R S T2 G E O KHHHRC) 2 R AE S5
= A%, BWR & PWR IZOWT TS &3Rdiz,
3. HEh
A N—BEEDOKRIG L T2 DK AT AOFIRING %4> AT AOHISTHZZE L CERR L, 2zt S—BE o
FECHHE L, JIUCKVBEERIGR L b a L B a— 2 2T 5 HEA R T Z LN TE T,

BET
(1] HETFnZ, TXERISRFE AL K DI IR OV A N—t X 2 U 7 2B D8t = U 7 (IS8 Pk 29 £REE JABA Z55EA)F
Jet s

“Kazuyuki Demachi', 'The University of Tokyo
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Planning Lecture | Joint Session | Joint Session
[2G_PL] Current status and issues on the implementation of
clearance (2)

International trends on clearance and relevant studies for recycle
Chair:ltsumasa Urabe(Fukuyama Univ.)
Thu. Sep 6, 2018 1:00 PM - 2:30 PM Room G (A37 -A Building)

[2G_PLO1] Overview of the revision of the Safety Guide RS-G-1.7 and its issues
in discussion
*Takatoshi Hattori' (1. CRIEPI)

[2G_PL0O2] Concept of restricted use of contaminated rubbles in the Fukushima
Daiichi NPS
*Taro Shimada' (1. JAEA)

[2G_PLO3] Reuse of useful elements recycled from spent nuclear fuels, and
concept of their clearance
*Tomoyuki Takahashi" (1. Kyoto Univ.)

©Atomic Energy Society of Japan
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Current status and issues on the implementation of clearance (2)
- International trends on clearance and relevant studies for recycle —

(1) TAEA REIES RS-G-1.7 HETOENM & T4 S

(1) Overview of the revision of the Safety Guide RS-G-1.7 and its issues in discussion
“Es REF !
R

1. FC®HIZ

IAEA (EFREF 8B © CSS (ZaEHEZERL) 1%, 2017F 11 A, BARDOZ VT 7 AL~ULD5|
It Th L efMmEt RS-G-1.7 B4, HHIGRIRE 7 VT 7 0 Z2OE0M ) NO%ET 2 ibd 5729
® 2 D DPPCCEHEfFFHEE) 2 KFR L=, 245D DPP ClL, IAEA GSR Part3 (BSS:[EBRIA Z: 2501
2014) PN LWBEG L L CTHUAE N T8GR, BlfF, FHEO 3 SO ARG OFEBRBIRE) (2%t
Ji LT RS-G-1.7 ZelET 35 2 & AGHE & 41, BfilmRICOWTIEDS499, 7 U 7 F » AT\ Tid DS500
& LT, ZNE1 IAEA @ RASSC (S#iZ 2L B 4) KO WASSC (BB K 2HEEZR ) OF
BOTT, Mpta#Ed s 2 E0NHESNT, £72. DS500 (Z2OWTIE, HERDMSIHEREE (Bg/g) DIEIZ
EWEMZT, #FizlcFEmiHEY Bgem?) OEEZH252 L, BEFEOBRSKMEZ VT 7 A L~r (FFIH
DOk, ®ESICHIREZRT 2N VT T A LUV [z, M7 VT T AL~v (2T T
A% DOEMPEIC—EOHIRBEMZFR L7 VT T ALL) 52528 WRNTRERIEED 7 Y
TIUAERD L, BED LI,

ZOXHWEEDOL L TAEA IE, DS500 (22O Tk, 2018 422 A AR 6 HWIAID 2 [BliZi7-->T
WET KT 7 MERRDO T OBHMFELEZEMEL., TO T 7 O ZBRMB LT-, ABETIT, EMES
H OB L WETIC ST > Tilhiam & 72 > Tim RSO W TR T 5,

2. REIEE RS-G-1.7 DFRA > b

RS-G-1.7 1%, KIKEIE K O LA O S PER RO M 5126 LT, KEOWE &2 BHIRN, HE ik E
72327 V7 7 AT 50 THSHEREM (Bg/g) | 2R3 2 &% HAYIZ 2004 125K E v, 2014 4RI H
Il X417 IAEA GSR Part3 (BSS: [EFSFEAZR2ENE) ICHLH AR bz, TD ORRREREMIZ, AT
IR B MR OSE . 2T OEBIKME 25102, SMIIE <. 2 MRAKR O AR (EHELD
W) 20ET5 L9 ICRE SN ELS O U AoREFMICESE, Bahz, &b, &
YERREEN 10 1 Sviy DA ITBIEMN I RT A — 2R, FEHERED 1mSvy OBE XKML /T A — X fE
DHWLITZ, F7o, BEHIE < OB R 2 BEHER BT OV T SomSviy BHW BT,

N IR D FEVERZ R 5 L TR SIS RBIR EEIC DWW TIX, 7 U 7 7 U A UL AlRE
SR, 2005, BTAETZ VT T oA LULE LTI OEESIHTHICE->TW5, 28, RS-G-1.7 Tl
B 72T e —F A A L. OB RRIREM 25 BIZIX1045E T) B8R 556 Th->Th, IAEA
e E o E AN OBHI OFAAIAT K o Tk, BHEBIITHERZE 2@ LW L2 RETEDH L LTND,

3. RETD-HOELRA
DS500 D K7 7 MEKO =D DRAF AL, TAEA AW T, 2018 422 A 19~23 H& 6 A 4~8
HICBfE S vz, WETIZH > TOERGAIZTFRROEBY,
BRI T T U T I A ED LD INEST DN ?
FHEEIE < RPUCHR T D27 VT T v AOMEINE - 101 Sviy (BLEMRBIEL T U A ORf)
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BRI RBUCB T 5B E LU (1~20mSvly D F 770 HIRE)

c BREBRCKTAH LW VT T AL~ (Bgem?) 1EED XS ITHET D02
VT T ALY (B OXSITH— LIcfia &R 2002
FEEIT? (HESLCa 7V — FRLEOH )

FEJEE L EHEEBED 2 SO ik ?
Wi FF b H LIRYE & OBIRIT 2

CHTLWSRMATZ VT T A L-UL (Be/g) IXREDLHITHETDN?

7 UT T ALY (BEME) DX OITH— LIciafdrd 200

< PO X O ITBRNTIRSTRY 2R A BT D s 2
TECDOC 10008 {235 1F 2 FEELd 10 f51—u

WHLTZ VT 7 AL e L CWIUE, S EEE LD 105R < THIFFRTE D
707 7 2N 3T 2 WE & AZFRELAL L O AR 525 O Bl

AR HmE (7 ) 77 o AW ik 2005 D& 205

IAEA Safety Report No. 67, ICRP Pub.104 D& %5

4. BbHYI(c

KIED DS500 KT 7 MERRIZIR A EHIFE AT, 2018 4E 10 A LIFRIZ, DS499 [T4R 5 BPZE A4 & R
(BT 2 I TR SN TR Y ., Tk, HFEEEDIE) IAEA HiFEA° WASSC 28 % TOHHE %L
BT, 20248 ADRITH# B L TEENED O RIALTH B,

BEXH

[1] INTERNATIONAL ATOMIC ENERGY AGENCY, Application of the Concepts of Exclusion, Exemption and Clearance,
IAEA Safety Standards Series, No. RS-G-1.7, IAEA, Vienna (2004).

[2] EUROPEAN COMMISSION, FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS,
INTERNATIONAL ATOMIC ENERGY AGENCY, INTERNATIONAL LABOUR ORGANIZATION, OECD NUCLEAR
ENERGY AGENCY, PAN AMERICAN HEALTH ORGANIZATION, UNITED NATIONS ENVIRONMENT
PROGRAMME, WORLD HEALTH ORGANIZATION, Radiation Protection and Safety of Radiation Sources: International
Basic Safety Standards, IAEA Safety Standards Series No. GSR Part 3, IAEA, Vienna (2014).

[3] INTERNATIONAL ATOMIC ENERGY AGENCY, Clearance of Materials Resulting from the Use of Radionuclides in
Medicine, Industry and Research, IAEA-TECDOC-1000, IAEA, Vienna (1998).

*Takatoshi Hattori'
ICRIEPI
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Current status and issues on the implementation of clearance (2)
- International trends on clearance and relevant studies for recycle —

(2) BEE-RFARBFRICETHERESNEORENGEBIADEZS

(2) Concept of restricted use of contaminated rubbles in the Fukushima Daiichi NPS
“EH KRS, =dm —f7 ', H 2]
"HARE e BRI L amfsit o 2 —

1. FC®HIZ

WEE IR 13 ERT (IF) BHNIZRE STV AIEREBANE O H B, FKEREFR SuSv/h LLTF O EF4
FREPNEZERY & L THIMNTH 2R EDOHRICRE L THAHAT L Z LB s TnsO, K
WZETIL, BR% MR L) 72 BiH o F CHAH FTRER DT IRE R E & OZ U MEMR OB 2 14
T 5, Z LT IFEHMNTOEREOT 7 U — MEEWEE~OFFHZHE L, BRI &R Y
HORBRTEE > T AREODCTEAE HBHINICRE T 5 & L blIs, TODTIREDZ UL MR LT,

2. REBHADEAA

IF BNk 23 4F 12 A 15 BICBERFEIE R S BUFEHIE IRIUSBAT L T Z ORISR
ENTWD, F7, IF BRI E S KIRICRE SN TR Y, BB AL ANBIF T TIE<#
BREHINTND, Eio X9 RBFEHEIE RN TIZE W T, BREMICHFH S5 &R D D07
REZE LIEAITERIIC S 2, 29 LEERE, IREBMMLZERT 2 Z &I K-> TRIEHEEICH T
TR B B 2N & RO BRSO BELZMHT L 2B & ThDH, £Z T, &
P CIEBAFHEIE R CTH D BUIRD 1F BN O ZERBRERSAMAICER L IEERANEHLED HEhi
e E GBI b 2 RSN TWRWEMORD D IZHERT 5 2 LIk - T EF3 5 2R E&EN,
A — XA TOMEFEDORNED &5 2 LA MERME Lz, BARAITITFER 30 4 1 H OWE T,
IF N ORI ERIIR TFRER AN 2R E S < OWJE AT 1uSvh BETH D Z L bHBMOMRER
Z 1uSv/h ERRE LTz, 72, iHMli SN0 RE COFRMAIC L » T IF BN TERH ST\ 5 HEE
RENCEBE G2V EEERTALENRDH D, 2T, K 1LIORT LT, OOTIRE TF R~
M7 2B O&ER 2 AT T 5 BU R EBIEEE OBMBY 7213 < BREOQ1F B 5 o 22 [ S~
DM F AR ~OFERIEOFEL M L, Zn2n@O20mSv/y (5 4T 100mSv, 50mSvy L V) 1Zxf
L THEN NI WL ELD 10% L FThdZ EQREBFMANG D& 26/ LT HFHE Lo B
ImSv/y 227202 E@HEKDEM BEEZ B RN 2RI 5212k, RESNZD0TRE
DEYMEMERT H L & Lie, BB TRINS NN & O HTHER TiX Cs-137, Cs-134, Sr-90, Co-60,
H-3 MEHE STV DAY, Co-60 X Cs-137 12K LT 0.01%LL F, H3WEZZ VT T AL-~UL LY 2
KRR 2 E BRI LTz, OO T IRERI SRR o ~ B R Cd 2 it > o A L L, Sr-90
BT Cs-137 BEICRT LT 1%E L,

3. SRV LOOTREDORE

Hea 7 V— EPNELEIY H L&) Z, EEE a7 ) — MEEWIEERICEH T 25
BNZOWTCEHME L7z, EEOGA ., EEEIE Im, £ X 100m Z258E L, &M &S 2 WV I38Es & LCRIA L
A OER T RE S Im OMEICBIT DHRERD 1uSvh L7225 X 9 IZEFL T Otz > 7 200
RFTEEAZRA Lz, MRS L ORERELZE 1 IORT, DTEEITar 7 U — MEROKEBEM T
1£10 7 Bg/kg, =7 U — MEGEYEFBEL TIX 16 7 Bakg & 72 o7z,

2018 FRAKRRERFNER -2G_PLO2-



2G_PLO2
018FEMD KR

4. HELE-HOTREOR LMD

BJ 11T LT=O~@ D 2 M iR OREAT )7 1 % LA TR d, DIk 1F BN O BE IR EAFZE O | CRA A
IR b BT D AlREME D & HIEEF A TRE L, E%LW%%%&U%%EL_uﬁﬁéﬁTzﬁf@#
¥ TG L Uz, SMBHIE < PR CIE. FEZEMICIR T D EERMNEICB T DR L FHE
ﬂ%WT®¢%x#(ﬁ%\ﬁﬁ£)%%_&i<ﬁg%*bkoﬁ%%ﬁ@ﬁ%ﬁmﬁﬂmbt%u
EHAS I DEEFEIC L0 AT D BEDO W AT & 2 IR < BB b REAT L 72, @ Tid 1IF BN TR S 1
ToE b GER. BEY) O OFERES L OZEMBERLZEE L, B ImSvy 21723 72104387
BHIBE R D & OBERRREREA T L7, @ CIEHAHMICHER E I3 KRN RET 52 LIC K VA S
NTZRBE KRBT E~TRA L, ERENE KB ZWHEA~BITT 2 2 L 288 Lo, WHEHRICR T 5
TKHEAERR DS AU ) DN E D D HEKEH B AR E Cs-134: 1Bg/L, Cs-137: 1Bq/L, Sr-90: 5Bg/L LA F & 72 %
TENNE LD, T IF B E L BRI Y GER. &) 6 ORERED & o R KR RE
TS Z5Fm U, A AR A 7= 72 ’z%&%%?ﬁ(ﬁﬁmm)ﬂ%@%ﬁﬁ%%ﬂﬁbto&@
D L ORI KB OBITIENECEfm 2 E L TR Y . HKBHOEREBITIZ JAEA BB L7 V7T
7 A LULEEM =2 — R PASCLR2 % W TRl L 7=,
%@%%JD@H@%E@%&<%%1&%:1m&w&@@%@@m&wanmwﬂﬂ%ﬁﬂbto
QOITEBA~HFH L-5E, K2 1Rt L 910, SR £ T 25m L EOBERZ & AuZpesk o Rl _E o %k
i SR (om&w)%%@ur%ﬁﬁw1m&@uT&&otoit\%mwﬁﬂmﬁﬂmbkﬁa
TIEHHE R £ T Im OME TRIRELLT & 2 o7, @IIMEEWEMICHANM L2Ha13, X3 1R+ &
VT, Sr-90 JEFE I LBkRR e LIS BAE SBq/L LA T & 72528, Cs-137 {122V Tk Sm LA EOBEREIC X v 3#E
HEEELLT &7~ 72, LED X 9 ICO~QDFHMiA 5 1F BN TR L7 004 I8 TR e HHH 21T
DT OBERRIEREA SRR T2 Z 22k, O TIREO YA LT,

SEIER) R IBGIZE B 5 BIREE R T s BUR TEBE M LRI G S B 1

BAABORE (BLEM) »>BU 2 ZMREEI M % 1 FLRBIEEILY ORI o 7 2 bR s
Y — R A FEROEWVIE S ITHEY T 3 ERE OGS T
ol vy LEERED BEO : \ fHke v
Eaed e e WAL R GRS G :
REDIFTIEEN T1usv/h b "%’T(%E
REBHNAOZL ML
Wi g % 7= 8 O 5H{fl F27 0 EREM 5cm 80 cm 13,000 Bg/kg
it HiEEM 20em - 7,400 Bg/kg
QB EREIREE @1F$§ngﬂﬂ§«0
nmz = — - Sy oyt BEEEHM 15em  80em 100,000 Bake
m! EHERT _ No R
\1'5,‘%%?5:1'?/ - ~_ 1m9v/v%ﬁ/ \”E‘ﬁw A HhLert 30 cm - 8,100 Bg/kg
| o R w | EEE avs 0 g 20em 200em
i BV ko7 e 100000 Pake
K1 OOTIRERE & Y MEMEROE 2 T7
1E+01 1.0E+02
5m(Cs-137):
‘2'0 _ max 1.1E-07
§ 1E+00 45 016378 3 JEARS@eseaL [T -
* i ™~
iﬁ— BN Ty T 0.4 msvfy ¥ o ERBMG157): 180/
% 0.21 * 0.14 ﬁ ——0m(Cs-137)
g 1601 * % — 1m(Cs-137)
i 0.078 [ 2m(Cs-137)
® = 5m(Cs-137)
1602 = 0m(Sr-90)
- T T T 1.0E-02 T
0 25 50 75 100 1.0E+00 1.0E+01 1.0E+02
RIRH S0 FERE (m) BB [y]
2 EWICHAA LB O#HE R~ O ZERBER T 5 3 WEIEWFEEC BRI L2 B o F KR E

*Taro Shimada!
'Nuclear Safety Research Center, Japan Atomic Energy Agency
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Current status and issues on the implementation of clearance (2)
- International trends on clearance and relevant studies for recycle —
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(3) Reuse of useful elements recycled from spent nuclear fuels, and concept of their clearance
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*Tomoyuki Takahashi' and Sentaro Takahashi'
Kyoto Univ.
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Report from Fast Reactor Strategic Roadmap Committee
(1) BRFHEO— FTy TRESOREEHE

(1) Scope of Fast Reactor Strategic Roadmap Committee
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* Naoto Kasahara

'The University of Tokyo
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Report from Fast Reactor Strategic Roadmap Committee
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(2) Long-Term Perspective: Significance of Fast Reactor Development
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HEE - BHIAEDET - HEFIHE. 6) FHREFa) T« (EEAPC). 7) $E Rl OFFTMERK
BT 5FEENERHKLSINDS,

RABEESREFHARERRER (BRFFERA FVDOPIBEREFL) T EHEFER %2
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(1) Expectation of education and human resources in fusion engineering and science in universities
(2) Expectation of education and human resources in fusion engineering and science in companies
(3) Present status of education and human resources in nuclear engineering
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(1) Expectation of education and human resources in fusion engineering and science in universities
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(3) Present status of education and human resources in nuclear engineering
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(1) Expectation of education and human resources in fusion engineering and science in universities
(2) Expectation of education and human resources in fusion engineering and science in companies
(3) Present status of education and human resources in nuclear engineering
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Nuclear Energy in Poland
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Learning from Progress of Fukushima Dai-ich Nuclear Accident Clarification

(1) EXEHICEDIBR T VRTIL—TOHMHERLEEEK

(1) Technical Bases of Severe Accident Sequence Groups including Fukushima Accident
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Figure 1. Accident Progressions of various Accident Sequences
(51 2.1%. OECD/NEA, CSNI-No.176 (1990))
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Figure 5. Fukushima Dai-ichi Accident
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Learning from Progress of Fukushima Dai-ich Nuclear Accident Clarification
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(2) Classification of Resolved/Unresolved Issues and Implications for Nuclear Safety Research
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2018 Fall Meeting

Planning Lecture | Over view Report | Over view Report 2 - Japanese University Network for Global Nuclear Human
Resource Development (JUNET-GNHRD)

[3E_PL] Strategic Nuclear Education Model Program by Global
Educational Network for Nuclear Human Resources

Development
Chair:Tetsuo Iguchi(Nagoya Univ.)
Fri. Sep 7, 2018 1:00 PM - 2:30 PM Room E (A34 -A Building)

[3E_PLO1] Outline of Program
*Kenji Takeshita' (1. Tokyo Tech)

[3E_PLO2] 1st Subcommittee: Results of Nuclear Fundamental International TV
Seminars
*Akira Nishimura® (1. Tokyo Tech)

[3E_PLO3] 2nd Subcommittee: Results of Nuclear Safety Practical Seminar
"Dojo"
*Manabu Sato' (1. Hachinohe Tech.)

[3E_PLO4] 3rd Subcommittee: Results of Nuclear Human Resources Development
for International Future Leaders
*Yasuhiro Kanto' (1. Ibaraki Univ.)
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Strategic Nuclear Education Model Program by Global Educational Network for Nuclear Human
Resources Development
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(1) Outline of Program
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Strategic Nuclear Education Model Program by Global Educational Network for Nuclear Human
Resources Development
(2) #1982 TERFEFHIERIETETVEIF—] OFR
(2) 1st Subcommittee: Results of Nuclear Fundamental International TV Seminar
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Strategic Nuclear Education Model Program by Global Educational Network for Nuclear Human
Resources Development
Q) E2oHE RRARFHREHEESR] OFRE
(3) 2nd Subcommittee: Results of Nuclear Safety Practical Seminar “Dojo”
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Strategic Nuclear Education Model Program by Global Educational Network for Nuclear Human
Resources Development
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(4) 3rd Subcommittee: Results of Nuclear Human Resources Development
for International Future Leader
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2018 Fall Meeting

Planning Lecture | Over view Report | Over view Report 3 - The University of Tokyo, Yayoi Research Conference -
Techniques and application of atomic and molecular spectroscopic analysis-

[3F_PL] Research developments using excellent properties of Lasers Il
Chair:Shuichi Hasegawa(Univ. of Tokyo)
Fri. Sep 7, 2018 1:00 PM - 2:30 PM Room F (A36 -A Building)

[3F_PLO1] Development of a non-invasive blood glucose sensor using a mid-
infrared laser
*Koichi Yamakawa' (1.QST)

[3F_PLO2] Development of a laser processing technique combined with water jet
technique
*|ppei Ishizuka' (1. HIZGE)

[3F_PLO3] Emission spectra of laser-produced plasma in water
*Tetsuo Sakka' (1. WX)
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Research developments using excellent properties of lasers II
(1) fFNL—YF—Z2RAV-EREBMFEEL Y —DRSH
(1) Development of a Blood Glucose Sensor using a Mid-IR Laser
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Research developments using excellent properties of lasers II

(3) KpL—HY—TSZXIDHRLARY kL
(3) Emission spectra of laser-produced plasma in water
PEAE Bk
R

- HE3

p=1111}

4

1. [FC®HIZ

L—W—Fie 7 L—27 X7 533 (laser-induced breakdown spectroscopy, LIBS) 1%, B RIALELA AR
HChHDHID, TOHI~OIEAPEIN TS, FRIKTOZERRBEERWE %% D55 2 Fik
RO TS T2, K LIBS IZEER T —~ Thbd, —MKIZKF LIBS 21X, 77 X~ A R @i
PlE SN, EEMEOS DETFERART bBBELRLNWEVWIREESAH D, /o, [P LR,
KFTOT T A EFRITRIAD LR A S LERH D | ZDAH =X LTHEHETH 5, KF LIBS % E &5
Fr& LTSI 57201218, B A bR 7T 7L—a v &8, £, &l - B TRERT T X
~HEREE, SHILTTAYNTY 7R —{bie EOLFERIEPETT HRNCHE AT ML EJIET
HIZEPMETHD, ARHEHTIE, AT LIBS (B L THx 2MT- TE 2052 POk~ %,
2. k& LIBS
2-1. B4 /%)L R LIBS

KH LIBS Tid, [IAOHIZRER T T A~ EERESEDHZ EBVETHDLIN, ZOHELE L THET AN
JVABEPREESNZ[1], ZOFETIE, F 1720V ATERSNERRNREE L72%IC, B2 79V A TR
Who2—ry NERET 52 8T FRRIEFRARAST SADBBONLFHERT T A AR S
TWb, —Jh., 7SVAIE~150ns & W o ToBWF 2 B0 (rur 7L R) G325 2 & CH IR
FIRIRART FABESEND[2], T DHETIE, 30 MPa DFFKIEE TALZ MLBRKRELSE(L LN
MDD TE Y [3], R H T DMEREE~OICHBHIRF SN TWDE], rr 7SV AREIZ L > TH
BRI AR MG OEND A=A LA EZ B LT, 77 A~ERPIIICBT 54477 A&~
TR, BV RADOEE LR | 7T RSB T DRIBERD X A 2 TR RN &
borofz[5], ZhIZEY, v 7L ABE TRV AR Th o TH Al 77 A~ fGoi, #
WA JR RN AT FANEOND EEZBND,
2-2. 75 AP TOLLEBIE

LIBS Ti&, W% 77 A~ OFMR F 2 5HIT 5720, ZR o700 7 A Z —HERUT X o TlElER 1
DEEMME TS5 &, BIERROEREMHEIIET T 5, ERYFOT T X~ DIREIZ6000K A ETHY | %
< DFEFIXERIE & UTHEET S, UL, LIBSGHANEL, 77 XA~ AR L Caidlc iz o2 & (RAIE
IKF[H~500 ns) Th D72, R FHEDIR T A2EBET OMLERNHDH, Hald, ZBAT FLIZE-T
JR B AZHE L, ZORDN IR FAEROEAmIC L > TIATE S Z L 2H LT LT,

DI, REMET LT T X< Tk, BIIFN AT ORI & 72 2 BCEMERE LR T35 2 &R
Ezohbd, BUE, #HERICHLESK T TAYNTDY 7 AL ARG DIEITIZ OV TRFT L TS,
SEXH

[1] A.E. Pichahchy, D.A. Cremers, M.J. Ferris, Spectrochim. Acta B 52, 25-39 (1997).
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Application of Artificial Intelligence Technologies and its Future Prospects
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(1) Construction of surrogate model for prediction of crack propagation using deep learning
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T DISHAFTENEL IRENTORWEIRAH S, USNCCM2017 CKREFHHE 554) 128 T E. Haber |2
K0T 4 =TT == T OH LWFEGEOIRZED Semi-plenary lecture®3 B > 72, Z OfEICBIT 2 EE
X, RN ROFEET A — T =a—TF 0%y hU—7 OFEICHEAT 5 2 LI L0 RREBEEE O
RBED IDICHHPEMRFEBERTEDEVIRTHD, FHTIECTNTDE T L—7 A—%RET 5
B2 E N Do To, MR, 2 A - 10T 4 —T =a—F 3y N —7 OFEGIEOHE
HBRIZKELS BT A Z ENBEEITL TS, —F T, Ma X HBEH L, ABERESOZDICIEH & 142
BHmOETEHNMLEZ LW REEZ R L TND0, Z oL, HiFOH 5i#EEEF2 10000 A « A2
— AN 1% a A — bVLLEDOETIBERS SIS L oRIBR L TW5, EEIIABORBR LT 5L 250855,
Bz X, FH, BEEREDT 7 T U NREONIFRICFEBLETH L3, oWV olcr—AIRKOT —
x5 E S — 2 (Kf) 30720, FEE%E (5%) 774628, MEHFMICH L THAELAT L X
HITEROBEZD VWM CTERGMEEZ D, 2FEV, FHTDILOOT —2HNB L hd, ZOZ
X, ZLOTFEAICE L CRICRIEE 25, /o, ZLOTEMETIXEZOHFTOED LS el
BEEFEHITNZLIVONPOMANREL NI ERRERFETHD LB TX 5,

3. F Y —F T == S B EBRT B
BE, 74— 7—=0 7 L0 SEZEFIROEIBREBRPIADLNTND EEZD,

*Yoshitaka Wada®

!Department of Mechanical Engineering, Kindai University
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—Z ) F v hU =7 (NN)DOFE FIEB LU S O%E TH7- NN O EARH)
DEN, TA—T T == T EETNVNIT IV RAER URTETOT 7 =02 —ATiE W, ZOX—A
I3 B ENEREC AN LHIGEZ BB T 572D OEERER NS 5 2 & NFRFHIHIR ST D & ES OHIE O )
LR CTX D,

Za—I Ry FU—ZE, FigliZmd /) — REZNHERBESMBBRICEY ET /MELEIND, TXTOR
BT, — RO LA ENTEEER T HE Wik &N T A b Gz bivd, &/ —NIX1icEksnsd
TEA RS (MORBEFEALFET D) ICLVEREINDZ 2NN THD, Z OBBOREIL,
Fig2 IR T L 212, AJMEDRKRELS 2D & LITHnE L, AJMEX/ NS 7ed L 0~ 32, AJIED 0
T2 (HE 14) #1795,

b AR D T 4 v T 4 VT EATIICITIAN I IO =2 —F Vv F v NT—7 OFEEEITZ
R, —AICIEAT, B E BT AL~ R v 7 AT D, BEROFE CUEREHK. AR
HOGRE) X1 7 vL=1 A5~ N v 7 AREDANIRD,

=a—I Ny NI —27 T, REBREALES Wik &N 7 R b OBREFIZ LV FEHELED D, F
BPEAT =a—TNFy NI =7 X V=T NEATTREN S L CODIREEZ 2B IC L W ERT 5,
BARAZIE, Fig3 IR X0 RN THEEZIT I, ZNHDIFIEIE, SOR LR ED X 5 b 7e g ik
IYNN=LEUREDTa T IV IRERINTNDTO=a—TF 0Ty hT—27 BEOT=0 D HEARK
BT ORI TES TH D,

AREDOFHICB N T HIEAT L9 ITEE O AV RIETE ClIRBER =2 —F Ly NT =271 3%H
MTERDoTZ, TNLOFEEEAREIZLTZONRNL OOFEEFIEOLETH S, HlziE, 10 B Lo
FEEBEIIED D7D, HAEADCFECEZHAWT 1 ET PR 2 ED L HERLE BT
5o £lo. HBOMERETIZ 2 BEO~LF VY v RCTHDHa—A7 )y Fav sy arZRf L%
BHEBREOSNTEY, FEHBERL LVBREN NS D ELRENTWD, AT —XITERIT
WCiREE B2 CTHFEZ XYL HFELVMOND, ZOFEORRITT —% & v MRG0T D
HBTHD, ZNOLOFEFEMRILT D HEEMAGDOECT 4 —7 7 —=2 VNG SN2 R & AR
HL TV,

sapou indu|
sapou 1ndinQ

W133; b133

Figl ==2—J/Vxy hU—7 O

1

14 e Z£€=1(Wmnix+bmni)
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4, CAERZBI A Vel — ETV

THICH~OREEZZ 2 DL, MEANEWNTT 200, FET—2ITED XD IZHEMT 2 D00 &
ROMBEE 725, MEBIGIIZER., Wik, WilE (B, W, OT4H I, IRE%E) BNATELITH
HEINDHZLilind, MEEZTE (WE) T 50MEDORERNEZ —b L2V EAERKFEOFE & 7
bo TIHIEAERHT Z LIXRETH D, HlZIE, AT EBOEBICE N THZOH A X8 10 54 B
RABGEVAXDENE EDIIIIW ) O EEDIVLENRD D, WIRBRES>THNDOTHIURX, /—
TITARETIZENBATIONRNTG A—=F 2 LD LIl d, lEL., /—~ T4 A&7 R 33EH
KGLTe D, ETAEICE L CTHREERCRICHMEME CHITHM N ZHE L TFEE I 5,

o= T MIRBET LV E L TYBBIR 2R T 5ET LV Th D, LIeh> T, Mo ifeAa 7w
BIZRBFTHLOTIERY, ZNET/NT A N v Z7ICRHBEEROCWE, B5E vEeeiRY [RET
L2 EICRVBIROMEmEIEL TWe, FIZIX, =2—F Ry NTV—J &fiolcu s — hET AT
SNEEEOEHEMNNTEE L, LVHBEOEW 0/ — T VOBENRTREE 25, L., f
ZATIERIE BRI B WO TS R O BUFICRE N M TH D Z & ETREE ORI S TH 5, ok
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LOISHOFTHERITIE ATV S 2= Z2R L 1 DOOT A (EAD) (Zx L THEEOIE ) () Rk
AT, EICHFE TS TNERRRAESTISEREZEHESELZETHD, L, EEORR
BGTE TG, BEELOREG TEL TS I 2 ICBRFBE #EFETH D LITRL RV, T4 —F T —
=TI EDFERIBE D Vo TETT MMERREERBGIN L TEE TE L WREMER H 5, LB ->T, 4
BEDL DB ELFESE L T EMRE LS FENRRH TEEBTALONZHNDLERD S,

5. XZERY 2 — FET IV

KFE T, Wy EEERZ BAEG L LT 4 —F T —= 2 iz L s RN TH T 5
MEIMERIE LT, 30D 7 = — X5 MHEL, 7 = — X LIS T REE D S HER T2 FLEs kO
IR Aol 7 = — X 2 1R RG], BN SRR VB IOEREEZYE, 7=
— R 3 I E A PONLE LR E L EEERE RS LOEAB BN TN D FRT R rh bR~
7 MVBLOEREEZ5E,. L) 3 SO%AICH T, FEA RIXEZEEONER X OHER o~
J MMBFEETEDLZENEE LY, ZOHMEIT, SHZEGAICHR D 2 LICK Y EEZOREMPE
IR DT RN FIRRIZ R DT Th 5,

W9 X AGERARATIX, BEMETER (R T Y VR | IR JIIERERER, S YRR, & R R
SEER G M EBINAT v T TR ZITWEDBE (Ff5) & L TREMREZERBRIFEIND,
Fig.d (MG IIERARE, S ZEREE R L OV & 2R 710 2 R E T 2 FRBRANC L 2 &2 Rm4610, 7
—7 T == I L0 IO R ERBICHBR SN E 9 R TSI B T IGHO 72 OfgR 3
 BEFITH D,

Crack growth direction: Richard’s criterion

_7 [l [ [Kul ] .
@, =F A +B (@)
K| +‘Ku‘+‘Km‘ K| +‘Ku‘+‘K|u‘

Py<0° forK,>0and @,>0° for K,<0andK, =0
A=140° , B=-70° .

Z

Crack front

Crack growth rate: Paris’s law
da/dN =C(AK,, ) ¢

K :%+%\/K|2 +4(a1K|| )2 +4(“2KIII )2 v

&
0= Ko/ Ky and &, = Kio/ Ky Material
A533B steel E=206GPa, v=0.3
a, =1.155 a,= 1.0 CoL67n1012 n=323

Figd4 SZAERANZ)ND D% DIEAIERT A —4(8, 9)

HEF = HFEA A v ¥ 2 ERLT s FEM)IC K 5 & 2R 2 F\ O 5,000 128 K ST — & 2 AR L
oo T—HELEIL, JARXRBA, /—FREIEREDT V= 7 2 FAWTREEE 12 HTRlZIT-72, FH
FIZR B 51 12 RO B E Tk T 7220, Figs (& & SR 0B R4 R4, £ DA
HI7e PRS- BIEEZ R 1SR T, S-FEM IC L 2 S HERMIT LRI I 2 b—3a ok b /Wit R
HWEOTHNZ 1L YA 7 VS0 OERE TRV, BET, 1V A7 0870 oEREIZ 10D 4 —F—
DI=DOZEDH A XTIEA vy VaERNTERY, LER-T, fi/h Ay v atd XHiz i fi¥A 7 v
BNGET 52 LT, XAGEREMEY I 2 L—3 g U AERICIT 9, Fig6 705, = 2 RBIAE % Tl
REBRERDELOEXZSEHBM THOND, UL, ZZERNETIC O S-FEM OfER L —HT 5,
FE TN L CRIDICHET 2 S AR L EE2 %15 L AMICZ0OmE 2K 2. T ORITIFIEKF
WCHERT D, 2F 0, ZRHOMEELEZD7EB D, ERETMEEZ 8T — 22038 T
—ZBD DT A%FEEEIZ L E 72,

KEHABIE, CAET 7V r—va v BRET =X EROTEDOFEE LTHAT A LDIRETH S,
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IEORSIFIREEERE L L0 77 FIZE2WHEEY—E2AOFHEZEZ NI ST A N v 712y F
L2 AT T HHAREES 1T E A En, 20X 57, RREEXTCCAET F Y r— g T —
ZEAER ST, BERIICERER (B2 TWAMEMONE) BLOT — 2 HBORESHEXIIC D72 < 72
LEET (REA I AERER) ZHEUNICHE LT — 2 OBELHEIE(L (WERT — X OBEDEE
t) »rEEL 72D,
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<©—SFEM crack 2
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Crack propagation cycles per computation
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Fig.5s ZZLEREEO FRIFER EERZT v 7 Fig6 M= EIC LD E25ERTHIE ES
A vy 2B LD S AR
(Ef#) - B - OISR, R-B\EHEA Y v alk
H=a—I0ry NU—27I2L 5T
6. BHVIT

TA—TT—= T BRIOENL 2 EAMET 2720 OEIMERIC LD BREPEIT LTS, £2,
BHE bR B OMAZER T 5 2 L1280 KRR - iR v 7 — M7 /L OREEN AT HE
BRHEFBZOND, — I THREOGHT ERNRFEENT A= EER EMBOERNPEHE TH D,

23 30K

(1) A.Krizhevsky, etal., ImageNet Classification with Deep Convolutional, Advances in Neural Information
Processing Systems 25 (NIPS 2012), 2012

(2) HABR 5 30 MIFHE )l G SCHE . KBk, 2017

(3) HWF, NVIDIA DT —7 7 —=1 JHklg & F#iEH#. GPU Technology Conference, Tokyo, 2016

(4) FnH., CAE [ZBUT DT A4 —7F7—=V 7RO D—BE (T4 —7 7 —=2 712k b = ZiER

ZHE) M) . 55 48 [FIRSME CAE ZBGh<.  UHS. 2016

(5) fil. CAE BT AT 4 —7T7—=V 7Tl ~EHEGA v 2Bl LD T R/EREETFE~,

ADVENTURECIuster == —#—2x 2017, Tokyo, 2017

(6) E.Haber, Deep Learning Meets Differential Equations and Optimal Control, 14th U.S. National Congress on

Computational Mechanics,  Semi-plenary lecture, Montreal, 2017

(7) h 3 ZHERT142 {F% v OREREIT) THENEIRESL 42 'H 5. https://forbesjapan.com/articles/detail/13813 |

2016

(8) il .1 http://monoist.atmarkit.co.jp/mn/subtop/features/

automated_vehicle/ 72 & OFFEFHEZ 7 U v 7T HFF

(9) H.A. Richard, M. Fulland, M. Sander S. N., Fatigue Fract. Eng. Mater Struct., \ol. 28, pp. 3-12, 2005

(10) P. C. Paris and F. Erdogan, J. bas. Eng. Mater. Trans. ASME, Ser. D, 85, pp.528-533, 1963

(11) ., FIEHD, BHEAA vV alEZHWEETEEERS I 21— a V(2 R OOBEEVWERD

AR ORE) . Kim A, 74%&, 745, 2008
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(2) HENFL I aL—2 a3 VEMBPAEICESRA S RTOERMRE

(2) Preliminary Study of Technology for Replacing Computational Mechanics Simulation
with Machine Learning
ok L OO EANC, R EE
VHERS:, TR

1. #8

WAEDHE 3 WATHEET — L4 L < IHEEFE (Deep Learning) 7 — ATV TlIAR & 72 eimny e BIEN
REINTWDEN, PTHEGER =T 2T ¢ 23 V1] Google DJfi[2]72 EICRFEEN DB HIAHL= =
—Z)L% > b7 —7Z7(CNN: Convolutional Neural Network)[1][2] % FI\ 7= i iRkt ffr, £7-, FlRM=o2—
Z )V % b U —27 (RNN: Recurrent Neural Network)[3]3 & OV % Jik L 7= K1 #AFC /8 (LSTM: Long
Short-Term Memory)[4]% F\N /o RERFI T — 2 OB EIR TR & 22 2 D TV 5.

— 5, BAEMENTHY B CIIAB KBS AT, ~ VT A — VAT 72 & DOFEE U — &2 iE LT
RS E FRAT SOAE MR DT 72 £ DS ATAT IV TV B[5][6]. Lan L, BRI oA M Ao iR AT 1213 %
SOBRMAZEL, 1 7—AANOEEM b EHBEICRKRA L1560 5. 22T, THd LREDHNT
FERZIND Z N TENL, BIWIEROFEMRIEIT ~D TN 2155 Z LR TE, fHTORITEEHI
WIZEY, b—=Z VO OEREICORN D EEZLND.

AWFFETIE, WRETFEZ RO R TR Z &EBIEE LT, & DT OREE) B IR ORFZ DK
A THT DRy U —7 ZHET 5. BEMNT CIE, MRS EZH A LIRS0, 7
BRAVDEFICHEETH D, 207w, KO LSTM T X TR o 222 MWL B8 L= %
HE7 /L Th D Convolutional LSTM(ConvLSTM)[7]% H\ % . ConvLSTM (X ENE R 1> & Ak O iR 2 T3
LI SNy NU—7 ThH LM, I CIRZEMIEREZHAEHR S L, W ET Convolutional JE
DANT ¥ XN LTHIGESED Z & THITFERO TR EITH) ZENAETH L EZ XN AR TI,
BUEFEATHE R TR DT DT ConvLSTM WD Z & 2R T 5. SRR THT 5 Z LA ETH
LINEREIT D720, TR RO & E)5 % vk Lc G 2 W T8 217 - 7. Al gk = H
WD Z L THTRE RO ED 2R THZ LN TE, a—F ¢ > 7 OHMIL & 58 o mE b X
L. FERELETNAVERHOCTHRERZ TRIL, ELWEEE L, #EGFEOFHEEZRT.

2. Convolutional LSTM [5]

IRFFHIFY 2R BB & b L ITAKR ORI A HEE S 2 7 IEO—FRIZ LSTM 28% 5. LSTM 134Ek 1 kot Dks
MEEHRE FIRAICHEOCH L, PHEROANE#RE LTANT—% L ~—2 L TH 9. Convolutional
LSTM(LL T ConvLSTM) TIEAHER 1 IRt DR EFHZ 2 IRt ® Convolutional JEIZHLIE L, ZEMIEHRE L
TRMEDOANERELETHIENTED. DFEY, V=T Uy VI EMERE BT 2 L3k
72%. ConvLSTM D457 — h  ONEMAVBIE 2 LA T IZITRT.

ZIT, XIIAARE, HIZBENWEREE, CiXcel Di/IZF L, i, f, 01TZF N Z 4 input, forget, output D7 —
MRS, ZNUOOEBILIRITOT Y VTHY, Kl t & 2 It DOZERF i (row, column)Z A3 5. &t
BELS Th 57 LBIALME, "7 ¥~ — Vi E KT .

ip= o (Wi * X ¢+ Wpis H y + Wyl C o g+ b;)

1t =°(fo *Xgt Wpe *H g+ Wer '/Ct—1+bf)

Ct=1£:1C +ig tanh( Wy s X ¢+ Wy v H oy + be)
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ot:G(WXO*X t+ Who*H g1+ Weo!C t+b0)

H 4= ot!tanh(C t)

3. HRELEER
3.1 FERARERHTT—4

EEFEHES=2a—F Ry NI =7 OFEIIIREOFE T =2 P0E L 70D, —fKHIIZ ConvLSTM (%
EgT—2 % AL, BRT—2 %23 5. AR THND AT —2 b RIS R4 /i ik L7z
Eif L L, AT —% b R vl L7c G2 v 5. ZOmBT — X it R owil &2 E X
x5 LT, MITEROWEEZ THIT S ZENRFAEETH L, MHEOD, SENIAMEEg T — ¥
ET DL ENTET VL 2 IRGEMAEE Y ORI CH Y, FHEEZ 1250 X800 D E AR -2
TRNT 24T o 72, FRAT FIRITBRUEMEME 2 AV, BRI 3 YO R 2250 & v 7.

FET — Z NS R OBMBE A & R0 A & AL LT B 7 — 2 Th v, 100 27 » 7T 1 B OB
BaER L, 300 MOEBEAZINE LT, BifgH 1 XX 512X476 ©° 7 &/LT, 256 BERO 7 L— A — LT
FKHT25Z & T, Convolutional BOT ¥ FNVEMMELIENGZD 2 Fr e LTWA. EITHEEH
FER ORGSR Z HID K 912200X100 DY A X THY T EiTo7. ARTIHEES 7 L—20%
DANZEEZ,1 7 L —L%ORKDOWMESRY ML RGO 2 SOEg % THT2 X HICFE T —4 %
Rk LTz,

3.2 FERDERK

AAFFE I, BRI A X200, 100) T D, ADHEHRIT WL SV EESGAO AL 7 L — R r—)L
BT, Fr¥IAEIQ)ERD. Thbb, AT FUEQ00, 100, 2)E 78 b. AFxw T —ZI1IAN
J&7>% ConvLSTM % 4 JEfEE &, #x LJE Tl 3 %kt ® Convolutional JEZELE L= 6 J@8DR Y bV —7 %
MEEE L2, Figl I 1 F ¥y 1303y MU — 7 g% <9, ConvLSTM D /1 —R /LA XX T X TOET
(3X3)X L, 3 &t Convolutional /& D A F71%(20, 4, 200, 100) & 72 0, 71— P A RLBX3X3)E Liz. A
N7 4 RiZT_ToEcd, DE, 1, )E L AT v A= b Y —, Fi#E{kiZiE Adadelta & F W,
RAERIEICRE > THEBE 2T 12,

RS

+ i ED ar m k) E 1
tupree ComL8T™,  toml8TM; ComISTM, ConuLSTM, Comuhuiml I pmllcdon

Fig.1 Convolutional LSTM Network Structure

3.3 FEHR

THIE %% Fig.2 (2779, Actual [ZIE LWEIETH Y, Predicted Id Actual (28 X405 K 9 72 ifg 2 i 4
T =L ANCEZ TTPMEGZER L TS, AR TIEFEEEST — 2 O TR REZ R L2, K
BHOFET =2 THREROFERP GO, 72, HIJHE§% MES(mean square error) & SSIM(Structural
Similarity Index Measure) C#EAffi L 72(Table 1). MES [ZE{GIZ ENTET EZNE L T D 0DOEETH Y, fEN
REWIFEENRRE .
4. W8

AR Tl ConvLSTM Z HERHTHEROFRICAWVWSFERIZOVWTIREL, FHEMLEIIERRET o1
LUTIZ, JSon-EREFLHD.
(1) BE4IL—LOBIEROARILEBREANCER, RIL—LOTFILEBREERT S LITH
MLt
(2) MES & SSIM TiHliZ4To1=. SSIM T 70%L LDFELEEZRIHENE O, £, MES TlE 1
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EVLH=Y ORENLERA/NS NI ENDM 0T

() HA COFETEFPHBENMET T, BERTOKRBFELILGYRLEVD, BEFRTORDS
ALRTY TOELYUEDFRIZANT, YVILNA—OHNPEICFEVRREZRH DL EDERAAENEZ LN
.

Actual (Vorticity)

Predicted (Vorticity)

Fig.2 Prediction of Analysis Result using Convolutional LSTM

Table 1 Result of MES and SSIM

t t+1 t+2
MES (Vorticity) 357.922 361.254 322.959
SSIM (Vorticity) 0.728 0.722 0.723

S5 Xk

[1] Alex Krizhevsky, Ilya Sutskever, Geoffrey E. Hinton, ImageNet Classification with Deep Convolutional Neural Networks,
NIPS2012, 2012.

[2] Quoc V. Le, Marc’Aurelio Ranzato, Rajat Monga, Matthieu Devin, Kai Chen, Greg S. Corrado, Jeff Dean, Andrew Y. Ng,
Building High-level Features Using Large Scale Unsupervised Learning, International Conference on Machine Learning, 2012.

[3] Alex Graves, Abdel-rahman Mohamed, Geoffrey Hinton, Speech recognition with deep recurrent neural networks, IEEE
International Conference on Acoustics, Speech and Signal Processing, pp.6645-6649, 2013.

[4] Klaus Greff, Rupesh Kumar Srivastava, Jan Koutnik, Bas R. Steunebrink, Jiirgen Schmidhuber, LSTM: A Space Odyssey,
arXiv:1503.04069, 2015.

[5] Xingjian Shi, Zhourong Chen, Hao Wang, Dit-Yan Yeung, Wai-kin Wong, Wang-chun Woo, Convolutional LSTM Network: A
Machine Learning Approach for Precipitation Nowcasting, arXiv:1506.04214v2, 2015.
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(3) ERLE, AIFRAICLIFEFIFRENEEL

(3) Advancement of Nuclear Reactor Inspection with Image Processing and Al
A EA
(F) B LB ERT

A 177 T, FREEY OREERRESS THIREE 00, FHEICRENER I 5,
T 2 0 SRR T D T2 OISR AN R > 72 B 2 DSV TH D, T OREIEEIT AR
BEEOHEEIKFTLHLEZABHY, Z20O ) UNTDRAPREL 72> TWD, Eio, AT T b
DOFRHITEBNT Y, ENEFRICEEEOROCRENLETH D, TOD, mEr HEk, fHik
T5HZEITE-T, MAEEOAMBEC TEKR, 720 CITHRAR R OEFEMMRICH 5 T 2Hi
DROHNTND,

AAFFENE, SRR IR AT B2 iS T2 2 Lok v, ERfEOREZX5 DT
H5b, YT, RIFRETITh S BMRAE (Visual Testing : VT) & HEHHEEMRA (Ultrasonic
Testing :UT) ~DOH Y I DWW THEINTT D,

ERNEERICKL S VT SEELH i

NS EI X L CIEEIC VT 25325, VI IZKF A TNEELND 40 TEZERED T —
g2 R TN s, KFPD AT OMETH A TRIEFICLVFIE S, NER, REXTSERICD
ATEBHESERNL ) TILEA LATREZIT> TS, FRITEERE TH Y, EBICITERR
A ANEET D, £, FNBEMORRITEMETH Y, RS TIIREH OBRIN 4 T
ENRBH D, MREFELEOAHBINO- O, REBBGROREBE(LIRD LN TS,

AWFFETIE VT @B 2R ET 5, AR EPFoBEGRZxRE LT, Y7 by =T
HIZE Y mEE AT, BARICIE, SR 4 X, ERsich s, £, BEEOEML
IZBWTRED Y T VZ A MMENEETH S, REELWHEETREREN et v IR ET 52
T, UTNH A NENEGALEE A EHLT 5, RIS L 0 Mk BISHERE O m O R & SR EE AT
I EMTE D,

ALERAIZ & % UT SR AT

JRAIFREE OVEERRIC R LT UT 253 5, UT I, #EMOREICHETEZEZET 85
fi -2 41 LY C, NEBICE B IR 25l S W 2, BE RIS O X Rifm TR L TR-TL 5720,
IhETa—7T—4L L T%ETDH, REBIZT a—FE2 SR UIEEMNIORELZTET S, UT
TR AE U 2 BHEE R E L CHIET 20BN D D, K& EEE D= a—7 — & 3L
LTWb70, RGOHEIZIIREBOEENEETH D,

AW TIX, =a—F7 —X0 0 XM %2 B85 5 UT MR 24853 5, AREE, B
BAEBOHME, Ta—T—ZORBIZESSFHE L2 EDbEMBITh 5, FEARRNNZIZ72 7
LT B BEPMLETH LN, FJN7T7 2 SOHABBRICKRBENAEL D Z L3y, 87—
A BT D, Ta—F =AML DT —F A =T AT = a U FEEER LI, ARENIC
LV BEEOXKKHECHH 2 ERESEDL LN TE D,

*Naoki Hosoya!
'Hitachi Ltd.
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Periodical Report from Study Committee on Decommissioning of the Fukushima Daiichi NPP
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Evaluation for the Effects of Nuclear Power Plant Operating Period on Ageing Deterioration of
Components / Structure
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(1) The Activities for Long-Term Operation of Nuclear Power Plants
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Evaluation for the Effects of Nuclear Power Plant Operating Period on Ageing Deterioration of
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