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Chair: Toshihiko Yamanishi (QST)
12:30 PM - 2:30 PM Room B (16-102 Building No.16)

[1B_PLO1] Current Status of Reduced Activation
Ferritic/Martensitic ODS Steel development
for Fusion Reactor System Applications
*Tae Kyu Kim" (1. KAERI)

[1B_PLO2] Microstructural stability of SiC under
irradiation
*Sosuke Kondo' (1. Kyoto Univ.)

[1B_PLO3] Diffusion Bonding of Austenitic Alloys for
High Temperature Nuclear Systems
*Changheui Jang’ (1. KAIST)

[1B_PLO4] Dissimilar-metals bonding for oxide-
dispersion-strengthened steels

*Takuya Nagasaka® (1. NIFS)
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and Beams Science Division

[1C_PL] Recent topics on particle accelerators in

South Kanto
Chair: Noriyosu Hayashizaki (Tokyo Tech)
1:00 PM - 2:30 PM Room C (16-203 Building No.16)

[1C_PLO1] Progress report of carbon therapy in
Kanagawa i-ROCK
*Eri Takeshita' (1.Kanagawa Cancer Center)
[1C_PLO2] The manufacture and evaluation of C-band
accelerating structures for a cryogenic
electron linac
*Kosuke lhara' (1. TOYAMA)
[1C_PLO3] Development of superconducting cavity in
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*Tomohiro Nagata' (1. ULVAC)
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[1E_PL] Safety Goals as a "Social Contract"
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[1E_PLO1] Safety Goals as a "Social Contract"
*Shin-etsu Sugawara' (1. CRIEPI)

[1E_PLO2] Incorporating Societal Views into Risk
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*Kazuhiko Noguchi1 (1. Yokohama National
Univ.)

[1E_PLO3] Panel Discussion
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Noguchi2 (1. CRIEPI, 2. Yokohama National
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[1G_PL] Credibility Assessment of Nuclear

Simulations: State of the art
Chair: Seiichi Koshizuka (Univ. of Tokyo)
1:00 PM - 2:30 PM Room G (16-207 Building No.16)

[1G_PLO1] Publication of the AESJ Guideline for
Simulation Credibility Assessment
*Kotaro Nakada' (1. Toshiba )
[1G_PL02] Expectations for the AESJ Guideline for
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[11_PLO4] Discussion
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[1L_PL0O201] Nuclear utilization in Japan
*Yoshiaki Oka' (1. Chairman of JAEC)
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[1L_PLO3] Urgent Reports on Research and
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Chair: Yasuo Komano (MHI NS ENG)
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[1L_PLO301] Opening Remarks (President of AESJ)
*Mitsuru Uesaka' (1. Univ. of Tokyo)
[1L_PL0O302] Research Environment and Future Issue on
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*Ken Nakajima' (1. Kyoto Univ.)
[1L_PLO303] Research Environment and Future Issue on
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*Nobuaki Sato’ (1. Tohoku Univ.)
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*Masayoshi Uno' (1. Univ. of Fukui)
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*Chair: Mitsuru Uesaka', Panelists: Ken
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Hiroaki Muta®, Toshiaki Hiyama® (1. Univ. of
Tokyo, 2. Kyoto Univ., 3. Tohoku Univ., 4. Univ.
of Fukui, 5. Osaka Univ., 6. Kyushu Univ.)
[1L_PLO306] Closing Remarks (Vice President of AESJ)
*Shigeaki Okajima' (1. JAEA)
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[1M_PL] Fundamental Safety Principles in
Reprocessing Facilities of Spent Nuclear

Fuels
Chair: Akira Yamaguchi (Univ. of Tokyo)
1:00 PM - 2:30 PM Room M (16-504 Building No.16)

[1M_PL0O1] Fundamental Safety Principles in
Reprocessing Facilities of Spent Nuclear

Fuels
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*Akio Yamamoto' (1. Nagoya Univ. )
[1M_PLO2] Safety Principles and Safety Functions in
Reprocessing Facilities of Spent Nuclear
Fuels
*Yasuhisa lkeda' (1. Tokyo Tech)
[1M_PLO3] Objective Trees in the Assessment of
Reprocessing Facilities of Spent Nuclear
Fuels
*Fumitoshi Manabe® (1. MHI)
[1M_PL0O4] Open Discussion
*Chair: Akira Yamaguchi' (1. Univ. of Tokyo)
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Planning Lecture | Technical division and Network | Health Physics and
Environment Science Division

[2B_PL] Activities in internatiional organizations
concerning the Fukushima Daiichi

accident and future issues
Chair: Takeshi limoto (Univ. of Tokyo)
1:00 PM - 2:30 PM Room B (16-102 Building No.16)

[2B_PLO1] The acitivities of UNSCEAR
*Hiroshi Yasuda' (1. Hiroshima Univ.)
[2B_PLO2] The acitivities of IAEA
*Hidenori Yonehara', Toshiyasu Terada' (1.
NRA)
[2B_PL0O3] The acitivities of ICRP
*Michiaki Kai' (1. Oita Univ. of Nursing &Health

Sciences)

Planning Lecture | Over view Report | Over View Report 1- Research
Committee on the social acceptance of spent nuclear fuel disposal

[2C_PL] Final report from the Research
Committee on the social acceptance of

spent nuclear fuel disposal
Chair: Kohta Juraku (Tokyo Denki Univ.)
1:00 PM - 2:30 PM Room C (16-203 Building No.16)

[2C_PLO1] Purpose explanation
*Hiroyuki Torii' (1. New Technology 21)

[2C_PLO2] Positioning of direct disposal in the nuclear
fuel cycle of Japan
*Muneo Morokuzu' (1. PONPO)

[2C_PLO3] Issues on Disposal of High Level Radioactive
Waste from the people

*Ryuichi Yamamoto' (1. JAEA)

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

[2D_PL] Recent Developments of Fast and Multi
Channel DAQ System for Radiation

Measurement Study
Chair: Jun Kawarabayashi (Tokyo City Univ.)
1:00 PM - 2:30 PM Room D (16-204 Building No.16)

[2D_PLO1] Real-time Image Processing for Radiography
*Koh-ichi Mochiki' (1. Tokyo City Univ.)
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[2D_PLO2] Development of LiTA System and Utilization
of FPGA
*Setsuo Sato’ (1. KEK)
[2D_PL0O3] Multi Channel DAQ System by Time over
Threshold Technique
*Kenji Shimazoe' (1. Univ. of Tokyo)
[2D_PL0O4] Fast Processing by GPU Specialized for
Nuclear Emulsion

*Toshiyuki Nakano' (1. Nagoya Univ.)

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

[2E_PL] Progress of OECD/NEA Data Bank and the

Japanese involvement
Chair: Atsushi Mukunoki (JGC)
1:00 PM - 2:30 PM Room E (16-205 Building No.16)

[2E_PLO1] Progress of OECD/NEA Data Bank and the
Japanese involvement

*Kiyoshi Matsumoto’ (1. Waseda Univ.)

Planning Lecture | Board and Committee | Education Committee

[2F_PL] Teaching materials of nuclear engineering
for higher education using e-Learning

systems
Chair: Masayoshi Uno (Univ. of Fukui)
1:00 PM - 2:30 PM Room F (16-206 Building No.16)

[2F_PL01] Global Nuclear Educational Network and
Model Programs for Strategic Nuclear Human
Resource Development
*Kenji Takeshita' (1. Tokyo Tech)

[2F_PLO2] Capacity building activities in the field of
nuclear engineering at Hokkaido University
using Massive Open Online Course (MOOC)
and Open Educational Resources (OER)
*Tamotsu Kozaki' (1. Hokkaido Univ.)

[2F_PLO3] Practice of Remote Lectures Linking 55 NIT
Campuses across Japan by Using Live
Response Analyzer System
*Hideki Tenzou'? (1. National Inst. of Tech., 2.

NIT Kagawa College)

Planning Lecture | Technical division and Network | Advanced Reactor
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[2G_PL] Development of technologies for

reduction in volume and toxicity of high-

level radioactive wastes
Chair: Akira Yamaguchi (Univ. of Tokyo)
1:00 PM - 2:30 PM Room G (16-207 Building No.16)

[2G_PLO1] Nuclear fuel cycle strategy for reduction in
volume and toxicity of radioactive wastes
*Kiyoshi Ono' (1. JAEA)

[2G_PL02] Challenges in fast reactor cycle
*Seiichiro Maeda' (1. JAEA)

[2G_PL0O3] Challenges in dedicated nuclear
transmutation cycle

*Kazufumi Tsujimoto’ (1. JAEA)

Room |

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

[2I_PL] Challenges and Solutions of Nuclear Non-

proliferation and Nuclear Security
Chair: Hironobu Unesaki (Kyoto Univ.)
1:00 PM - 2:30 PM Room | (16-304 Building No.16)

[2I_PLO1] Current Status and Challenges of R&Ds and
Human Resource Development related to
Nuclear Non-proliferation and Nuclear
Security
*Ken Nakajima®' (1. Kyoto Univ.)

[2]1_PLO2] The Causes and Practicable Measures for
Computer Security Incidents in Nuclear
Facilities

*Toshio Nawa' (1. Cyber Defense Institute)

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

[2J_PL] Status and perspective of the accident
tolerant fuel cladding and control rod

development
Chair: Shigeharu Ukai (Hokkaido Univ.)
1:00 PM - 2:30 PM Room J (16-305 Building No0.16)

[2J_PLO1] Development of the FeCrAl-ODS fuel
cladding
*Kan Sakamoto’ (1. NFD)

[2J_PL02] Development of the SiC/SiC fuel cladding
*Tatsuya Hinoki' (1. Kyoto Univ.)

[2J_PL0O3] Development of the accident tolerant
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control rod
*Hirokazu Ohta' (1. CRIEPI)

Planning Lecture | Over view Report | Over View Report 2 - Research
Committee on Safety Design Process for Prismatic HTGRs

[2K_PL] Final report of Research Committee on
Safety Design Process for Prismatic

HTGRs
Chair: Nobuyuki Ueda (CRIEPI)
1:00 PM - 2:30 PM Room K (16-306 Building No.16)

[2K_PLO1] Overview of the research committee
*Nobuyuki Ueda' (1. CRIEPI)

[2K_PL0O2] Safety characteristics and safety
requirements for HTGR
*Hirofumi Ohashi’ (1. JAEA)

[2K_PL0O3] Safety design issues to meet the safety
requirements
*Kazutaka Ohashi’ (1. Fuji Electric)

[2K_PL04] Design basis events and acceptance criteria

*Kazuhito Asano’ (1. TOSHIBA)

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

[2L_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 L (16-503 Building No.16)

[2L_PLO1] General condition and subject of
decommissioning for the Fukushima Daiichi
NPP
*Hiroshi Miyano' (1. Hosei Univ.)
[2L_PLO2] Activity of Subcommittee on Follow-up of
Unresolved Issues of the Accident from AESJ
*Akio Yamamoto' (1. Nagoya Univ.)
[2L_PLO3] Risk Appraisal and Management
*Akira Yamaguchi' (1. Univ. of Tokyo)
[2L_PLO4] Activity of Subcommittee on Structural
Performance of Reactor Building
*Katsuki Takiguchi' (1. Professor Emeritus of
Tokyo Tech)
[2L_PLO5] Activity of Subcommittee on Robotics for

Decommissioning of The Fukushima Daiichi
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NPP

*Takashi Yoshimi' (1. Shibaura Inst. of Technol.)
[2L_PLO6] The report from a waste examination

subcommittee

*Satoshi Yanagihara' (1. Univ. of Fukui)

[2L_PLO7] Whole discussion and exchange of opinions

Planning Lecture | Over view Report | Over View Report 3 - Tokai Univ.

[2M_PL] The IAEA Safety Standards
Chair: Kenkichi Hirose (Tokai Univ.)
1:00 PM - 2:30 PM Room M (16-504 Building No.16)

[2M_PL0O1] The IAEA Safety Standards and NSS-OUI
*Dominique Jules Delattre’ (1. 1AEA)
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Technologies for Future Generations
Chair: Yasuji Morita (JAEA)
1:00 PM - 2:30 PM Room | (16-304 Building No.16)

Planning Lecture | Other Session | JST

[3D_PL] Qutline of MEXT R&D programs for
nuclear technology

Chair: Shinichi Higuchi (JST)

1:00 PM - 2:30 PM Room D (16-204 Building No.16)

[3D_PLO1] Outline of R&D programs for nuclear
technology in the competitive funds
*Kenichi Sumimoto' (1. JST)

[3D_PL0O2] An overview of nuclear fission research in
the UK
*Kate Bowman' (1. EPSRC)

[3D_PL0O3] An Introduction to JUNO
*Neil Hyatt" (1. Univ. of Sheffield)

[3D_PLO4] Nuclear Energy in France

*Sunil Felix" (1. Embassy of France)

Planning Lecture | Joint Session | Joint Session 2 - Special Committee on
Nuclear Data, Nuclear Data Division, Reactor Physics Division

[3E_PL] Current Status and Future Perspective of
the Verification and Validation (V&V) of
JENDL and Nutronics Calculation Codes
by use of the Benchmark Problems and

Integral Experiments
Chair: Tadashi Yoshida (Tokyo Tech)
1:00 PM - 2:30 PM Room E (16-205 Building No.16)

[3E_PLO1] International Benchmarks of OECD/NEA in
the field of the Neutronics Calculation
*Kenya Suyama' (1. JAEA)

[3E_PLO2] Activities of the reactor integral test WG
of the JENDL comittee
*Go Chiba' (1. Hokkaido Univ.)

[3E_PLO3] Development of an Automatic Nuclear Data
Validation System VACANCE
*Kenichi Tada' (1. JAEA)

[3E_PLO4]
*Osamu lwamoto' (1. JAEA)

Room |

Planning Lecture | Over view Report | Over View Report 4 - Research
Committee on Fuel Reprocessing Technologies for the Future
Generation

[3I_PL] Expert Committee on Reprocessing
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[31_PLO1] Overview of the committee activities

*Shunji Homma' (1. Saitama Univ.)
[31_PLO2] Esasential Viewpoints in Discussing on

Reprocessing Technologies for Future

Generations

*Shunji Homma' (1. Saitama Univ.)
[31_PLO3] Reprocessing Technologies for Future

Generations

*Wataru Muraki', Junya Kuroda' (1. MHI)
[31_PLO4] Reprocessing Technologies for Future

Generations

*Yuya Takahashi' (1. TOSHIBA)
[31_PLO5] Reprocessing Technologies for Future

Generations

*Daisuke Watanabe' (1. Hitachi)
[31_PLO6] Reprocessing Technologies for Future

Generations

*Shinichi Nagaoka' (1. JAEA)

Planning Lecture | Board and Committee | Standards Committee 2

[3K_PL] Why should PRA standards be

performance specification?
Chair: Akira Yamaguchi (Univ. of Tokyo)
1:00 PM - 2:30 PM Room K (16-306 Building No.16)

[3K_PLO1] Requirement of PRA standards
*Akira Yamaguchi' (1. Univ. of Tokyo)
[3K_PL02] Meanings and significance of performance
specification
*Ken Muramatsu’ (1. Tokyo City Univ.)
[3K_PLO3] Case of standard hierarchical structure
*Kazunori Hashimoto' (1. CRIEPI)
[3K_PL0O4] Comprephensive discussion
*Chair: Akira Yamaguchi' (1. Univ. of Tokyo)

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

[3L_PL] Challenges for management of
radioactively contaminated wastes and
volume reduction and reuse/recycling of
removed soil derived from the activities
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for environmental remediation after the
Fukushima Daiichi Nuclear Power Station

accident
Chair: Masahiro Osako (NIES)
1:00 PM - 2:30 PM Room L (16-503 Building No.16)

[3L_PLO1] Comprehensive management of radioactively
contaminated wastes in the
environment/biosphere
*Kazuto Endo’ (1. NIES)

[3L_PLO2] Elucidation of Cs sorption-desorption
behavior toward clay minerals for the
recycling useful materials from
contaminated soil
*Tsuyoshi Yaita' (1. JAEA)

[3L_PLO3] Overview of Technology Development
Strategy for Volume Reduction and Recycling
of the Removed Soil for Interim Storage
*Satoru Kaneko' (1. MOE)

[3L_PLO4] Safety Assessment for Reuse of Removed
Soil
*Takuma Sawaguchi’ (1. JAEA)

[3L_PLO5] Cost evaluation method for the disposal of
low level radioactive waste
*Hisakazu Nakata' (1. JAEA)

Planning Lecture | Technical division and Network | Nuclear Safety

Division

[3M_PL] Present Status and Subjects for Building
up Nuclear Safety Culture

Chair: Naoto Sekimura (Univ. of Tokyo)
1:00 PM - 2:30 PM Room M (16-504 Building No.16)

[3M_PLO1] International Activities and Education in
University
*Naoto Sekimura' (1. Univ. of Tokyo)

[3M_PL02] Present Subjects and Effective Measures
for Promoting Nuclear Safety Culture by
Utilities and Regulatory Authority
*Akihiro Yamamoto' (1. Fukui Prefectural
Government)

[3M_PLO3] TEPCO's Activities for Promoting Nuclear
Safety Culture
*Mitsuru Yoneyama' (1. TEPCO HD)
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[1B_PL] Present status and issues for material development for

advanced reactor
Chair: Toshihiko Yamanishi (QST)
Mon. Mar 27,2017 12:30 PM - 2:30 PM Room B (16-102 Building No.16)

[1B_PLO1] Current Status of Reduced Activation Ferritic/Martensitic ODS Steel
development for Fusion Reactor System Applications
*Tae Kyu Kim' (1. KAERI)

[1B_PLO2] Microstructural stability of SiC under irradiation
*Sosuke Kondo' (1. Kyoto Univ.)

[1B_PLO3] Diffusion Bonding of Austenitic Alloys for High Temperature Nuclear
Systems
*Changheui Jang' (1. KAIST)

[1B_PLO4] Dissimilar-metals bonding for oxide-dispersion-strengthened steels
*Takuya Nagasaka' (1. NIFS)
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Present status and issues for material development for advanced reactor

Current Status of Reduced Activation Ferritic/Martensitic ODS Steel development
for Fusion Reactor System Applications
*Tae Kyu Kim

Korea Atomic Energy Research Institute, Daejeon, Korea

1. Introduction

Future fusion reactor system will be dependent increasingly on reduced activation structural materials
to reliably high performance with favorable attributes. RAFM-ODS steel has been considered as one of
candidate materials of a structural component in a fusion reactor system due to its superior mechanical
properties and high-energy neutron irradiation resistance at high temperatures. RAFM-ODS steel has been
developed in the Korea Atomic Energy Research Institute [1], and the current status of their development is

introduced in this paper.

2. Current status of RAFM-ODS steel development
2-1. Advanced RAFM-ODS steel development

According to advanced fusion reactor designs, the operation at higher temperatures under
high-energy neutrons as well as helium production is essentially required for improved efficiency. Based
on the RAFM steel (named as ARAA) [2], specific RAFM-ODS steel in which fine oxide particles having
sizes less than 10 nm in diameter are uniformly distributed have been successfully developed, as shown in
Fig. 1. This RAFM-ODS steel consists of a Fe-9Cr-1W alloy system with Ta, V, Zr, Ti, Y,0; as minor

elements.

Fig. 1. TEM images of (a) matrix and (b) oxide particles of the ODS steel.

2-2. Fabrication of RAFM-ODS steel sheet
RAFM-ODS steel has superior high temperature strength, in comparison with the RAFM steel,

because nano-sized oxides obtained by mechanical alloying and hot consolidation, are present in the matrix,
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leading to the high strength of the ODS materials. Since the nano-oxide particles can never be
subsequently dissolved or refined at any stage of the manufacturing process of plate/sheet or pipe/tube,
they usually enable the ODS steels to have low ductility and high hardness at room temperature. This
means that the ODS plate/sheet has to be manufactured by a combination of the rolling passes for reducing
the thickness and softening heat treatments allowing a reduction of the material hardness.

A 9Cr-1W ODS steel was prepared by mechanical alloying, hot isostatic pressing (HIP) and hot
extrusion processes. Pre-alloyed and yttria powders were mechanically alloyed under a high purity Ar gas
atmosphere. The MA powders were placed in an AISI 304L stainless steel container, sealed after a
degassing process, and consolidated by the HIP process at 1150°C under a pressure of 100 MPa for 4 h.
Hipped samples were hot-extruded by a 600 ton capacity press for several seconds with a 6.3:1 extrusion
ratio after annealing in the furnace at 1100°C for 2 h. The hot-extruded bar specimen was machined to a
plate shape with a thickness of 4 mm. After hot extrusion, the ODS mother plate was homogenized at
1150°C for 1 h and slowly cooled to obtain a soften ferrite phase. A cooling rate of 5°C/min was applied. It
was found that cold rolling with a cross-section reduction ratio of about 15% for each pass and
intermediate heat treatment performed in the austenitic region at 1050°C for 4 min followed by furnace
cooling with a rate of 5°C/min are proper to guarantee safe manufacturing for the ODS steel. The ODS
mother plate was cold-rolled eight times with a reduction ratio of about 15% each time to fabricate a
cold-rolled sheet with a 1 mm thickness, and the intermediate heat treatments were conducted after each
cold rolling. After about 15% cold rolling for each pass, the hardness values increased up to around 400 Hv.
The intermediate heat treatments were found to lead to a significant hardness decrease in the range of 30 to
40 Hv. Lastly, a final heat treatment was carried out to obtain good mechanical properties to the sheet. It
consists of normalizing at 1050°C for 1 h, and is followed by tempering at 780°C for 1 h. Air cooling was
applied for both the last heat treatment. As a result, it is considered that the fabrication process proposed in
our study is efficient to ensure a safe manufacturing of the thin sheet with a thickness of 1 mm for 9Cr-1W

ODS steel, as shown in Fig. 2.

S
T e h e

Fig. 2. RAFM-ODS steel sheet with a thickness of 1 mm.

2-2. Fabrication of ODS steel pipe/tube
RAFM-ODS steel tube was fabricated by alloy powder fabrication, mechanical alloying, hot
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consolidation and piping/tubing processes. Alloy powder without Y,0; was fabricated by vacuum
induction melting and Ar-gas atomization processes. Alloy powders and Y,0; powder were mechanically
alloyed by a high energy horizontal ball-mill apparatus, a Simoloyer CM-20. Milled powders were then
sieved and charged in a steel capsule. All powder handling processes for the weighing, collecting, sieving,
and charging were conducted in a completely controlled high purity argon atmosphere to prevent oxygen
contamination during the process. After annealing in the furnace at 1100°C, the capsules were extruded
with a 6.4:1 extrusion ratio. The ODS steel rods were hot forged for the axis straightening and followed by
furnace cooling heat treatment. Through this process, the hardness could be lowered to 250 Hv, which is a
sufficient hardness level for the tubing including pilgering and the cold-drawing process. The outward

appearances of the several times pilgering-process treated ODS steel pipe/tubes are shown in Fig. 3.

Fig. 3. RAFM-ODS steel pipe/tube.

2-3. Joining of ODS steel components

Welding and joining between ODS steel and itself or other structural materials are one of the
inevitable processes for the structural components in fusion reactor systems. In a fusion reactor, the
structural materials of the blankets and divertors are also taken into account using ODS steels because of
the extremely high temperature and irradiation dose. For application of ODS steel to these structural
components with a huge and complex structure, reliable welding and joining techniques need to be
developed with such a process in which the microstructures with a very fine grain and homogeneous
distribution of nano-scaled oxide particles are not remarkably changed by the joining process. The
application of a conventional melting-solidification welding technique such as tungsten inert-gas welding
for joining ODS steel can result in a disruption of fine-scaled microstructures, especially fine grains and
nano-oxide particles, and consequently, a loss of high-temperature strength because of the growth or
agglomeration of the featured microstructures. To overcome this problem, several solid-state joining
techniques have been developed for joining ODS steels, such as diffusion bonding, friction stir welding,

friction stir welding, and magnetic pulse welding.

3. Summary

The development of a reduced activation ferritic/martensitic (RAFM) ODS steel is recognized as one
of the main issues in terms of structural materials for commercial fusion reactor system applications in the
future. Advanced structural materials with a potential to be applicable under severe conditions in terms of
operating temperature and neutron energy are strongly required. RAFM-ODS steels are being considered
as the most prospective candidate structure materials in fusion reactor systems. 9Cr-1W ODS steels with a

ferritic-martensitic structure has been developed, and this ODS steel shows excellent tensile and creep
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strengths at high temperature. Considerable progress on the fabrication and joining technologies of ODS
steels has also been made. It is thus expected that the RAFM-ODS steel will be used as structural

components of fusion reactor system in the future.
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Present status and issues for material development for advanced reactor

Microstructural stability of SiC under irradiation

~Progress in Fundamental Understanding of Irradiation Response of SiC~

*Sosuke Kondo

Kyoto Univ.

Recent interest in silicon carbide (SiC) and its composites (SiC/SiC) has been motivated by its possible
utilization as a structural material for advanced reactors including accident tolerant light water reactors, gas-cooled
reactors, and fusion reactors. For more than three decades these materials have been subjected to extensive irradiation
experiments. The irradiated properties of high purity SiC is now widely understood, demonstrating the promise of
those materials for use in severe irradiation environments without significant degradation of most properties (though
still not fully understood especially at very high DPA). This irradiation stability, along with other attributes such as
very high temperature capability and very low induced radioactivity are reason for the attractiveness of SiC
composites to the future reactors. The purpose of this seminar is to provide a comprehensive look at the
microstructural evolution of this material. The primary investigative tool utilized is transmission electron microscopy
and the suite of samples include a catalog of samples irradiated with neutrons or ions.

In the recent past, it has been demonstrated that the strength of the so-called “nuclear-grade” SiC/SiC
composite retain their initial strength after irradiation over a wide temperature range from 200-1200 °C. Moreover,
even for the highest temperature SiC/SiC appear to retain mechanical properties without undergoing measurable void
swelling. Such outstanding mechanical and dimensional stability infers a very stable microstructural evolution in
cubic SiC crystal, which is main constituent of the recent SiC/SiC and often called as B-SiC or 3C-SiC, under
irradiation. The defect clusters, so called “black spots” and/or small SIA loops are dominating irradiation induced
matrix defects in the temperature regime discussed above, and their populations are saturated at an early stage of the
irradiation (<~1 dpa) due primary to the very high sink strength of practically immobile vacancies and tiny vacancy
clusters. In concert with this, modification of the irradiated properties, such as swelling and thermal diffusivity
degradation, was reported to be saturated at <~1 dpa. The evolutions of dislocation and void microstructures become
significant in very high temperature regime (>~1200 °C). Because the fundamental microstructures of SiC matrix and
SiC fibers in SiC/SiC composites are similar to those in foregoing SiC crystals, the most properties of SiC/SiC
resemble in those of SiC crystals to some degree. However, for example, unexpected shrinkage of SiC fibers
irradiated at low temperature and very high fluence have been reported recently. Furthermore, the helium effects on
some material properties are still unclear for SiC and SiC/SiC, even though the helium production rate in fusion-first
wall region for SiC is expected to be higher than the other candidate materials. Therefore, understanding the
microstructural development still need to predict the material properties in various irradiation conditions expected in
a variety of reactors. This talk will cover the recent results described above and touch on some new topics associated

with the microstructural development of the nuclear grade SiC/SiC composites.
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Present status and issues for material development for advanced reactor

Diffusion Bonding of Austenitic Alloys for High Temperature Nuclear Systems
*Changheui Jang' and Ho Jung Lee'

'Korea Advanced Institute of Science and Technology, Daejeon, Korea

1. Introduction

Recently, there has been interest in application of compact type heat exchangers in generation-IV reactors
like a sodium-cooled fast reactor (SFR) and high temperature gas-cooled reactors (HTGR) to utilize higher better heat
transfer capability with pressurized gas coolant such as supercritical-CO, (S-CO,) [1,2] and high temperature He
[3,4]. In manufacturing of compact heat exchangers, diffusion bonding is considered the critical joining process for
austenitic alloys like stainless steels and Ni-base alloys [5]. Therefore, the quality and performance of diffusion bond
region of such alloys are of great concern for the safety and integrity of generation-1V reactors. In this study, diffusion
bonds were made using several austenitic alloys, and the microstructure of the bond region was observed. Then, the
tensile properties of diffusion bond region were evaluated. Finally the effect of long-term exposure to high

temperature S-CO, on tensile properties of austenitic alloys was investigated.

2. Materials and experiments
2-1. Materials, diffusion bonding, and microstructure observation

Fe-base austenitic stainless steels (SS 316H, SS 347H and Alloy 800HT) and Ni-base alloys (Alloy 600,
Alloy 690, Alloy 617, and Haynes 230) were diffusion bonded. The typical diffusion bonding was performed at near
solution annealing temperature with applied compressive stress below the yield stress. Duration of diffusion bonding
was limited to one or two hours to prevent excessive grain growth. The diffusion bonded region was observed under
scanning electron microscope (SEM) to identify the quality of bonding and presence of grain boundary migration
across bond line. The presence and identity of precipitates along the bond line were also investigated.

Table. 1 Austenitic alloys used diffusion bonding evaluation (in wt-%)

Allo Fe Cr Ni Cc Ti Mo Mn Al Si Other
B0OHT | 8al. | 2108 |3a8¢ | 08 | 56 | 20 | 98 | 48 | 48 | 22
Fenicr | 316H | Ba. | 173 | 107 | aos 21 | ce | os | 2&Tu
347H | Ba. | 183 | a8 | o7 12 | o | OsNB
600 | @3 | 1618 | Bal | o7 | = a0 | a6 | a3 | HCe
690 | 83+ | 28% | Bal. | @@ | =8 a8 | a0 | 2 -:m
Ni-Cr-Fe
o7V
617 | 158 | 22t | Bat | 08 | 2 |es7 | a2 | 11 | a2 | PP
230 | 103 | 200 | Bal. | 46 | 8 | 106 | &8 | 84 | 02 ﬁ'm

2-2. Tensile property evaluation
The tensile properties of diffusion bonded coupons were evaluated at room temperature and high

temperatures expected in various nuclear applications. Then, diffusion bonded coupons were long-term exposed to
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various high temperature environments such as helium, S-CO,, and air to assess the effects of long-term exposure to
tensile properties and microstructure of diffusion bond region.
3. Results and discussion
3-1. Microstructure and tensile properties of diffusion bonding

Fig. 1 shows the typical microstructure of diffusion bond region of austenitic stainless steels and Ni-base
alloys. As shown in the figure, extensive grain boundary migration was observed for austenitic stainless steel 316H,
despite the presence of fine precipitates along the bond line. In both Alloy 800HT and Alloy 617, grain migration was
virtually not present. On the other hand, diffusion bond line decorated with fine precipitates was clearly visible. The
tensile properties of diffusion bonded samples were measured at high temperature and the results of SS 316H and
Alloy 600 are summarized in Fig. 2. Tensile ductility of the as-bonded SS 316H and SS 347H was comparable to that
of parent materials up to 550 °C while that of as-bonded Alloy 800HT was lower in all temperature ranges. In case of

Alloy 600 and Alloy 690, loss of ductility was also observed due to the presence of the precipitates formed along the

bond-line.

Re-crystallization

» -

i} \ it ,‘ f / : Planar grain boundary
Grain boundary
__ migration

a) SS 316 H b) Alloy 800HT ¢) Alloy 617

Fig. 1 Microstructure of diffusion bond region of several austenitic alloys.
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Fig. 2 Tensile properties of diffusion-bonded SS 316H at various temperatures [2]
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Fig. 3 Tensile properties of diffusion-bonded Alloy 600 at various temperatures [6]

3-2. Effect of long-term exposure on tensile properties
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The tensile properties after long-term exposure to relevant high temperature environments were measured
and the results are summarized in Fig. 4. As shown in Fig. 4, as exposure time in S-CO, increased, tensile strength
changes were relatively small, especially for Ni-base alloys. The large increase in tensile stress for Alloy SO0HT
seems related to precipitation of secondary phases due to the presence of Al and Ti. Loss of ductility was observed for
austenitic stainless steels after long-term exposure to S-CO, environment, while ductility was almost the same for
Ni-base alloys. Also, the location of final fracture was at the bond-line for most austenitic stainless steels, which

suggested that diffusion bond-line became the weakest region after S-CO, exposure.

700 100
% - Asterisk: fracture at bond-line
347H *
80 |- .
o :'5'1 6LN 316H * T
= 690
“c’ 80 -
s 3
T osof 310S
o
5 ap) B— 4 600
“ ~ T
3 8OOHT * <
20 1
Test temperature: RT 10 Test temperature: RT

1] 1000 2000 3000
Aging time at 600 °C (h)

(1] 1000 2000 3000
Aging time at 600 °C (h)

Fig. 4 Tensile properties of diffusion-bonded Alloy 600 after up to 3000 h exposure to 600 °C S-CO2 environment

4. Summary and conclusions

For the application to generation-IV reactors, diffusion bonding of austenitic alloys was performed and the
microstructure and mechanical properties were evaluated. For austenitic stainless steels, grain migration across the
bond-line was observed. While, grain migration was virtually not present for Ni-base alloys which showed clear
bond-line decorated with fine precipitates. Both alloy groups showed good ductility at lower temperature, but loss of
ductility was observed at higher temperature. Exposure to S-CO2 caused relatively small change in tensile strength,
but large decrease in ductility for austenitic stainless steels associated with failure at bond-line. However, the loss of

ductility was little for Ni-base alloys.
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Dissimilar-metals bonding for oxide-dispersion-strengthened steels
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1. Introduction

Reduced-activation ferritic steels and their oxide-dispersion-strengthened (ODS) alloys are promising structural
material for fusion blanket [1, 2]. The ODS steels are superior to the non-ODS steels in heat resistance and neutron
irradiation resistance, however inferior in mass production. Since high temperature and high neutron dose area is
limited at only the surface of the blanket, minimized application of ODS steels there is effective to utilize the
advantage of ODS steels. In order to prove the feasibility of this advanced concept, dissimilar-metals joints of them
were fabricated and evaluated.
2. Experimental procedure

The dissimilar-metals joint will be used for the first wall structure and for the cooling channel connection near
there in the blanket. The former requires large area and three-dimensional-shape bonding, while the latter needs
robust welding to resist the coolant pressure. Two bonding processes, hot iso-static pressing (HIP) and electron-beam
welding (EBW), are selected in the present study, because they are the most suitable for such structures, respectively.
The ODS steel and the non-ODS steel used are 9Cr-ODS [3] and JLF-1 [4]. HIP joints were fabricated at 1000°C,
1050°C, and 1100°C, under a pressure of 191 MPa for 3h with a cooling rate of 5°C/min after the HIP. EBW joints
were fabricated with an electron beam output of 15 mA and 150 V and with a welding speed of 2000 mm/min. The
bonding atmosphere was vacuum for both the HIP and EBW processes.
3. Results and discussion

Figure 1 (a) plots hardness around the bonding interface of the HIP joints. The HIP at 1000°C induced hardening
in the base metal (BM) of JLF-1, while 9Cr-ODS exhibited almost no change in hardness, except the interface region
as shown by the large circle in the figure. Both the BMs were hardened during the HIP at 1050°C and 1100°C, though
the localized softening was again observed. The hardening is due to the formation of quenched martensite. Since
carbon for this phase is supplied from carbides decomposed during the HIP, and contrarily lost by its diffusion and
re-precipitation of carbides during the cooling after the HIP, the hardening is increased with increasing HIP
temperature and cooling rate after the HIP. The cooling rate after the HIP was 5°C/min and enough for quenching in
the BM of JLF-1. While, under the lowest temperature (1050°C) condition with less carbon supply from carbide
decomposition, the cooling rate was slow for 9Cr-ODS. According to microstructural analysis, coarsening of carbides
was observed after the HIP, and indicates much diffusion of the carbon before quenching with the cooling rate. On the
other hand, no-carbide layer was observed in the softening region at the interface, and is attributed to decarburization

due to the vacuum atmosphere. Since the softest part is more deformed in the joint, the soft layer with limited volume
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Fig. 1. Hardness around (a) the bonding interface of HIP joint and (b) the weld bead of EBW joint.

leads to very local deformation and loss of elongation. Post-weld heat treatment (PWHT) was examined to recover
the hardness and the microstructure. After investigations on effect of PWHT and subsequent cooling rate, normalizing
at 1050°C for 1 h with rapid cooling at 36°C/min, and then tempering at 780°C for 1 h is found as the optimum
condition for HIP joints. The normalizing refines carbides, and then the tempering changes the quenched martensite
into softer tempered martensite. As shown by the closed symbols in the figure, the softest part after the PWHT is
JLF-1 BM and is no more limited in volume, the elongation of the joint is improved by the deformation of JLF-1 BM.
Tensile strength and elongation after the PWHT were 370 MPa and 0 %, 660 MPa and 11 %, and 580 MPa and 8 %,
for 1000°C, 1050°C and 1100°C HIP specimens, respectively. The joint after HIP at 1000°C still fractured at the
interface and showed no elongation even after the PWHT. This is probably induced by defects of un-bonded area
under less Fe diffusion condition with the lower HIP temperature. Considering that tensile strength of F-1 before HIP
is 580 MPa, 1050°C and 1100°C are suitable for HIP temperature to avoid degradation of strength.

In the case of EBW, hardness of weld metal (WM) and heat-affected zones (HAZs) was higher than their BMs.
The WM and the HAZs are also quenched martensite phase. As mentioned above, the hardening is accompanied by
ductility loss for the joint, therefore PWHT were carried out to relieve the hardening. Due to less heat load on BMs in
EBW process than that in HIP process, no carbide coarsening was observed and allowed to skip the normalization in
PWHT for carbide refining. Fig. 1 (b) shows the effect of PWHT with only tempering at the temperature range from
720 to 780°C for 1 h. As tempering temperature increased, the hardening of WM and HAZs was relieved. The
recovery of hardening is more dependent on temperature in JLF-1 side, as shown by the large circle in the figure. The
complete recovery of the hardening there is obtained by tempering at 780°C for 1 h. Tensile strength and of the joint
was 580 MPa for the PWHT specimen, and is confirmed to be equivalent to that of JLF-1 before EBW.

4. Summary

In the case of HIP joint, carbide coarsening in the base metals and decarburization around the bonding interface
were observed, in addition to the formation of quenched martensite. In order to recover all these microstructural
changes, two-step PWHT of normalizing at 1050°C for 1 h and the above-mentioned tempering was required. 1050°C
and 1100°C are suitable for HIP temperature to maintain the strength of joint. In the case of EBW joint, hardening
occurred in weld metal and heat-affected zones, and in base metals of HIP joint. The complete recovery of hardness
was obtained by PWHT of tempering at 780°C for 1 h. Tensile strength of both the HIP and EBW joint was
equivalent to that of JLF-1 before the dissimilar-metals bonding.
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Figure 1: Equipment configuration of the accelerator system.
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R

Gating threshold

EEE

77V T EREE

3. E—La3yyaz=yy
3.1 Ry E—LOHRET

Ax ¥y = TBRENCBOWTCE, Yo rza b un b SN — L ORENEERBEOMICES TS
e, BEEZZD, NV E—LEHEONME - A X - BRE (A1) OPEREE IR L Tk
SMERD D, BLERETONE= /L —(34 11 HH (430, 400, 380, 350, 320, 290, 260, 230, 200, 170,
140MeV/u) L 72> TEY, TRHRATOZRAF —IZBWTHRERB L v 7L E LN IZIL
FoTWDLHELMB LT,

WIZ, TA Y B ZIZEBELIZAZ U —2F =4 ISO-SCN[5] (#HE+CCD H A7) ZHWTE—LN0
B LA XORERITZELZRE Uiz, FHRREIE= XL F —@IC 10 BREL L, B — A0SR LS
T LLES L O A A E05mm DA THAGHIR TV D F &R L7z, H7o. TaSETE OMRIRT —
2L LTHWDR L E—LARAHE A TIER ETFEAXH) ThiHd, TNEFhTxLX
—HIZHERICR D L9 B— AP A XOMEE T -T2, MA T, 2TORHKKR—F (1HC, 2HC, 2VC, 3HC,
3VC, 4HC) IZBWTHMEZ RO 0IZ, B =LA XFAR— M I LT —E LD X)W EIT- 7,
3.2 R¥ v = UV BE O RETE

AF X =V TRV AT MZET HMRERHMIEE & LT, BBENCUTOAFENFT NS,

1) A%y ALEOKEERGEE

2) BT =X ORI

3) LT =X OfEIEETR
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4)  REMER

IHHDOEBIZOWT, MIEMTHRBESNMER T e haLelict-Talyra=rra2EmLT,
FTHHE DTIE, AX Y= VEMAICL D EEMBEORIEEZITV., RE SN ARy MIEIZIEL<
R HR TV A HELME Lz, THE 2)TiE, MET =% OBEMIEIERTIES, M & RERIE kR
HNEIMERGE LT, W THEE 3)TiX, MHPORX ¥ ALEZ FHREERT 2 72DICEH L T 5147
BT =% OMEREZ RN L | BRE A0 DL E M 2 iR L7z, IRICHRETE = Z OALERAFEZ G T 2 729,
TA YR FITRIE LI QA A Y Y — 2 =4 QA-SCNITIZHE L TH IR O RIE 21TV,
HIEIEHELINTH D 2 L 2R LT, BIBIZHEE 9I2oWT, RARBRH % — 2 [8]12 AW TR > 27
L& L TOREHIEREZIT- T,
3.3 ARETE L DHEEHER

TRIRIRIHT B T BRI S AT LM o] ——
5 FHSIE TR SLE LT ARea T 2 . —an + o
SN ZMERIZHEmTHZ L] THY . 1
IR BB = JE B B 0 5 ]
DRI S A7 ALKy 8
AT AEAAETRBRBBEL 25, 8 o061
Figure 4 (2. f%32 (78 = %t S B 04-
(90x90x90mm®) 1=->U>C i & F2 % 02
Holle Lo A g, SRR IR & o . S
mb\f:§+%%%\ ﬂ,ﬁﬁ){ﬁﬂﬁ Lﬁ’jf;‘%%% 0 50 100 150 200 250 3C0 350

Water equivalent length [mm]

FLTWD, M@y, EOESITBN

THRFE & F DTN + 3% DA

FANICA > TWD Z LR35,

4. BREES L URERR

Table 2 (2, 2015 FFHEIS KLY 2016 4R 1SR 1T 2 B IBREOBBRH 47~ 3. 1R E~OUEEIFRH]
(ZEEAR | IR OFERRIF S KIRICE < 72 o TV D DL, 1BEHROEHE QA X, ifE=EICBITF 2y
vam ITRHOEIGNREZ WD TH D, Fio, 1BFEV AT AREOBBHIL 99%L< 2R>THY | fi
BRALD ETHEEIC L IR ROV ML EE 25, AMEENLGITIERE 1 O@EADBB SN, ZHET
DRI BHEIITH 140 412} 5 (Table 3),

Figure 4: Comparison with calculation and measurement

results of the depth dose distribution in 3D irradiation field

Table 3: Patient number from 2016/04 to 2017/03.

Table 2: Operating time in i-ROCK.

2015FY 2016FY Tumor type Patient number
Treatment Room No.
2015/12~ Prostate 109
TRI B 320 hr Bone and Soft Tissue 17
TR2 69 hr 343 hr Head and Neck 4
Acc. 430 hr 1751 hr Lung 4
Liver 8
Total 142
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5. &

Wt 7 —TIL 2015 4 12 H OIRHRBHLELIKR, KE7Z2 b7 7 0cb EBEDLNTIEH /e A % — h &2 8] 5T
WD, Atk BINIRDS A DI ST, RIREIGO B 5 B iREERC, HAEomOESET N A, S5
MR BI O B Dliges (i, P&, BEIR) & & CHEISENLOIER Z K > TW<, FEBIHERIC D IGHR A
BHLWMTDHBLTHY, BIEVAT LARERO S LR HREESCEDRENLEEND, LoT, ED2
ODOIBRE S AEETIITEMZE T L. REELREOBEZ T AER OB Z X2,

6. Bt

FRZR)IRSES Aot v & — ICERLFAEREE 2 AT HI2H 70 | iR BERDO T AT LREE ORI BT,
2y v a =T EAICB O TR SRS £ U7 R E R S EAT O BIRE 5 < [ th o %
PIED L ORI 2 RN SETHE 4, 72, BEOME - RBRICH-VEHATES £ LIS, K
HR T, ZHA D Fr=7 2, ZH=LT v 70, IET =7V v Z o i Ok
DR EHELET,

&% Xk
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*Eri TAKESHITA', Shinichi MINOHARA', Yohsuke KUSANO', Yuka MATSUZAKI', Satoru YAMADA', Yuko NAKAYAMA',
Takuji FURUKAWA?, Kota MIZUSHIMA?, Yousuke HARA?, Naoya SAOTOME?, Ryohei TANSHO? Yuichi SARAYA? and
Koji NODA?

'Kanagawa Cancer Center, “National Institute of Radiological Sciences
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NEER - E—LREHEtEYI 3

FERICE T 5 MMERICEAT S REDEEE
Recent topics on particle accelerators in South Kanto
(2) VS5A4FEBFIV=7 vV RHC/NY FINEEDIEH & 5T
(2) The manufacture and evaluation of C-band accelerating structures for a cryogenic electron linac
fevg L, IEE Thav?, HEH B2, K R, I 2, G Rl
WE et ®, bk =010, BE ERC, ER B0, G RS, HH R, BRI
BE B, B ENeY, R B
VAR, 2 R, CET oL X NIRRT, SRR T Y X, P AARKE

1. [XC®HIZ
ﬁﬁ\%ﬁ%ﬁh%vfm\%z%w%—Mﬁ“ﬁ%%ﬁ(mm)kaﬁkikﬁ:xﬁ%éﬁﬁkb
TOMMHEZBER L=V X =B FA4 FET V=7 v 7 ORBEED TS, ZOY =T v 7%
AFHERCAR LB B — 2% 20K £ THEILTZ 1.3m ONIEE T 75MeV £ THIE SH721% ., Bk 4 —
Ty hEBEESELZETRIAN) v 7 X # (PXR) ERESELEETHD, ¥—Fy Me@EmLTc
BOEFE—L0E, MEE LR UMEL L2EEE AR SE T2 X —2EINT 5, ZaUT LD,
B 20 L72E B — A3 MeV F TlGE SN D720, 40 75 B BRICHAET D B E O KIE 22 B
N CTE D, FERMICITIRE D 2R — L RESLE L L, JEFICa Ry FTEZICTH#
B ATRE7R X M AELEE E L CORIHEB X TWD

T, RV =T v 7 THEMAT 2 INEE ORUE L GOV TS T 5,

2. EEDHEH

,—5;

TRAR—REN T MY =T s AR o ﬁfl i ;iiﬂ@ﬁﬁﬂ
D72, MdE OVEREN I T HERER L2 D, ——
TR R RS B I, M TOT R L% TR S7ia% ] [MHz]
—B AEBAWE T ERRDBRB, 20T, 3y R 201K
237 MEER S =01 EAE S b7 ) OIIHAR & Kk ek 23
T BUERD B, T TAEIE AL OER A i 74
F7-ic, EFEEO C Ny RIS A KR (0K) T £k 1300 [mm]
B - o L AUCk D e O i (S 74U 2% (2a) 16.000~13.225 [mm]
R—nR) EMEAROTATREY 5, mEgox | EVIE Y 42.643~40.760 [mn]
I ARIEFR 11w T, AR Q 1 73500~74200

VSWR <12

3. MEEDSE

I O VEIZ 1L, MR i O REE 72 I LROER A 7o Rtk 2 3Fli 9~ 2 7280 @ RF JIE, i X L D72 IEf
RBEEDMEAT R TH L, LTICZN O Z il 3 5,
3-1. T

ANEE T2 T 4 A7 a— REDIGEE AR T 4 A7, A=W — BT T— LR ST
W5 (KD, 2D OERITREPIC—TINTIC L > T, A ESHEN S 0.1mm OHIY fREZF% L7REE T
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MLEND, —WNLTOEE, GHITH2ARERRKREN LR EOBEBTY — 7 IZREIS IR AL, &
BRI E VST ENERZ DGERS D, I 7 a A — X — OB TR I 5 MEHE 2BV T
I, SO OEENM TG EE RIE T2, —RINTRIERRIC ) ZBRET 5 BT =—/LLH
ZhE L7z,

7 =— VLRI 1, ﬂF@ﬁMCJéMI:iofﬁﬁﬁtf&waéo%@&MI%%%?%E%
(ZEEM 72N T2 13 05 CHERTRRERCAS N, U REICELETRK LZEHO L T
LTW5b,

0 0

B 1 IEEOHERES (EnbT 4 A7, A—Y— hTT—)

3-2. RF A€

INERAE DS 72 R 2 3 5 72 DI BRI AR OFERT C RF JIE 1T o 7o, JIEIEL, Az E b Tl
TICRRBRE L ) —F Ny T MEZEWGIT TITo 72,

WHEIX, VX2 7= LEEARE T ERY L, ZOWMEIT VT A& O E B A CRlE
21T 9. MIEMGIZFICHIRELESL QM TH D, AT 4-1 Tik~5 3 /2O RF JEIZZ D HEE
BHLTWS
J—=HNT 7 MET BT T Yy — 2 IEEIRA L TREEZIT S, ZOHEZ 770y —05k

UL & AR ONAR ZHE T D Z & TR AEONARERZRD D Z LN TE HIEFICHMRBIE LT
B, RBEHSNDREFED—D2TH %,

33. &&

IHE OBEAITIE, v TR E T E— A%&(HNU BEE, JEEEES R EBR—RICHV LTV D

FROBEAFET-RERS Y IEFICERIND ANy 7 (HPECEE M, BRI )%%ﬁ
L2 b2 FIEZIRSUNERH D,

ASEIONNEE T, BRAES L URERICB T 2 IEE OO QAR bHEE L 70D, v UfHT Dy
BV O RSB TH DL IMBT 4 AT L A= —DOMIINET D & RF DT FLX — 1 AN
L. QDR TZH< BN H D, £ 2 CHENTILEESG & EBW Z W EGEH M Lz, 2720, A7
Z—EICB L CiE, ME Lofl T e U 2T o TV D,

BRI EA7RE, v ¥ a7 —8 L oin%E 3 08 L CENTNEIEBES THEA L%, 77—
Wa BT D/3—> % EBW TES Z &I L7z (K2), [, EBW 247 9 fik B o5 CTlIEa R OB
NTRENTD, A= =DM R EGHEN OF 2 —= 7 20 1T T 5,
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2 MEEDOEKE

4. o E O EFMh

4-1. ERHRER ~3 L ER~

IEE 2 8 T\ BT D BR, 3~6 VR DRfE
723 B U C R & T 5 O — I Th
5, RMEABROBNE LTE, BEBRAY I 2L —
3 ¥ OFRFTRER & FERII & O OB A St o ficitl
b, Fa—=0 7EEORRENFT NS,

For b 3 B2 REL . EMERBR A I L7
(X3), ZERAMRTILEES THRE L&, 774
FF v LN —NIZEEE L CRIRRE COBR S
M L7, Fo, AN AMRICERY fFiF e e
EHLBIE T L CTa—= I HRORGELT
7,
4-2. KREHHER

SR L 72l OYERe 2 il 4 5 7280, KRB A KEK THhi L7z, Bot Yy 87 > 7 %M 4 (TR
T MEEILY T4 AT ¥ o N—WNIZE v F L, 20K [ZHHEIL7REET RF 2 A L7z, RFJRIZIZZ T4
A brra AWz, IEE»LOREEREZNET H7OINEED L TWRIC7 7 77—y T exXvT o
V=7 Ry NERE LT, RF OV RAEEZ LSRN b arT v a = T EITo 7ok R, 7V AE
1.0us, # ViR L 50Hz (2B TIEEAES 30.9MV/m %K L7, BFEFEICE Ui HRA 100fA LLF T
HoTl=ORET D ENTE RS T,

3 3 &/LZEH

Wir?:l!:nwl_c__l KLY: 7742 bn~
KLY D—D?—- DC : FrifEft A
DC DC % DL: #I—u—FR
|_F_C_| bc 4 ' E |_F_C_| FC: 7797 —N v~
slit == cca | |EG = slit BM: RUF 4= T %y b
: Accelerating structure {1.3 m) : 4 IP: 1 AR
M | IP | Cryostat 20K L] Bm CCG : mlatpE 22zt

4 REBERBROBAIN
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5. £&H

Sl 7 IAFEFY =T v 7O C /N RIEE ORUE L3l 21T > 7, BEICBI L CIX, L% RF
HiE, BA Vol —HO TREEZRET 1 KOMEF I BT Z &N TE A, BYELZINER T KER
BRickpars o va=r 7 oER, IEAR 30.9MV/m (FUVABE 1.0 s, #0IKL 50Hz) £ CHRIES
DT ENTE,

A%iE. X0 EOINEAR A EHT L IEE OBREZ X 0 LE ST ABEORTNE1TH) PET
b5,

Akihiro Saji1 , "Kosuke Ihara® , Shuhei Gotanda® , Yutaka Ota®, Jun Nakagawa2 , Katsumi Endo?, Seiya Yamaguchi3 s
Yukinori Kobayashi3 , Takakazu Shintomi® , Shinichiro Michizono® , Yoshisato Funahashi® , Mitsuhiro Yoshida® ,

Shuji Matsumoto® , Toshikazu Takatomi® , Kenji Ueno* , Isamu Sato*

'The Graduate University for Advanced Studies, SOKENDAL, *Toyama Co., Ltd. ,

*High Energy Accelerator Research Organization, KEK, *Mitsubishi Corporation Technos Co., Ltd., *Nihon University
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FERICE T 5 MMERICEAT S REDEEE
Recent topics on particle accelerators in South Kanto
(3) TNy HIZH1T B BEEIEZARNR
~ AU S ZRBE - FliE T~
(3) Development of Superconducting Cavity in ULVAC
TRE OB, MR B, B R MR BB Lk R, R R 82 i ki’
RS T LNy 7, T L B DR BRI TR

1. [FC®IZ

RN 22 [ TR R SN D FM TH Y . A ST BN T & 5 8 S R TR &
L —HORFIMEFRUITHNEND D TH D, ITFETIE, FICEWIIET R F —DRF %215 55512
E AT R F—{Tx L TR LD TR X =R BMEN TV D BREREO =4 7B FH & T\ 5,
LU G, =47 3MAe RO T EMAREEIC A D Z & RBUR TR 72 00E 223 o B PE B 12 135
BZHZ TWD Z &b, AEFEMEN G < M7 N 2 A EOE RN O AR RO b T D, Fox iEif
JEZFRIRT 27201 @A =y S ORSREAN, I ZREA OBMIN THA, S HI2I3nE =R
TE& W o TR D B 2RSS — B L-HFE 2D T D,
2. BME=A T Ty FOREE

ATy NeERT HICHT-0 | =F TR E T
LFBL L THEAIFEFE—2BMARELHEA LT
5, BTE—LBMRIIA Ty FEBLIDICARE 2T —
IRFETH DD ARG @ R R8O i & 2R
BIZERET D27 DICmEERIC TR TRERT 5 2
EDVRDBND, B TIET TICE T E— MBI %
Ancilg LzaBhoFE M Thh T, 22
TEBEINTHIN L H2IEE A — N —TH L MH % 1E
LT, milE =2 7R O 600 kW BT B — L i
WFaE OBRFHZ LV EA LT, BT B — LEMRIF 4

BEEZX IR, X1 600 kW FE1 & — LRI S LK
Z DA % B fl) S BT b bl B RS AR A R T
T DI EIOVEIRT A P 247> Tx 7 (M2) , fap " -
LD E LT, = ONB TR T ;
(Residual Resistivity Ratio, LA RRR) &FRIIVHME & 400 pe 0‘.
B B L R (B & LT b0 A E & 00 oWt
NTNDZERZN, =47 DA, RRR (ZLLTF O m“;fﬂf&%?%“‘ RRR =250
KR A ND, " T T
RRR= gl300K)} fa@3E) 0 10 20 30 40 50 60
ZHUE300K & 93K ICHIT 2 BAIIEOL A FET b Number of purification trials

DTH Y | A EZHET DIREO 2L LTHND 2 (r oy FERIEREZLE RRR OLEE
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. — A BT E RRR OfEIZRE L 2 5,

BUR Z OBMRIFICINT, B =7 374 X —3

B C =47 HFZ M OHFRITRE STV D KD 7 RRR A‘fﬁ

23 250 ZHBZ DHEMEA Ty NOAFENFREL 72 0d's 101
S>TW5, R0
3. BME—_A IMIICH TSR +__l

DR ZEIR & LT =A4 7 OBIEER 251 BT D ND

BRI L TWD Z EIIMATH DN, EME2NT
LCTRET DICHhTz . Rz 2 < & Bhicxt
L TEOTHD 2 I S U TERLELT X0 #4s
b T 2L 2T THo72 L LTH, mhiE
MEFTIZZDRY T2 < SFEMMOBERL O 4
DEREP A+ 70856 M LEOBULIEIZ ISV TH
fEE L OEIT AR R ORGP AN — A | & 23
AIREMEDN D D, LA, FEESITIN TR A OiE W X
LG O 2RI OV T OFEFIZ R <72\, RRR:
300 DEMEA > =y k& AW TIEZRH O %
BT 21CH 720 HERREMO=FTICHEA L TWERE TR TEBLZb0 L, MTHRELS%E LT
BCHEELLZLDIZOWTIY 2T 5, Ziub O MHEME&IC OV TIX EBSD £ (Electron Back Scatter
Diffraction %) IZX > TaHMliL7z (K3) . @MEMEHIII AT 22N LHRE L EX bID a)TiE, Fitdm
LLTWD b DDORFRANCH D L D ITIERERRCESHMEA RIS, L, SHITMEENL TE
B35 K9 RGEITE. 2 O/ EBHIC & 2 AT O i O3B REE T ISR K a3 A Ol i &
720250 TIOL D MG E LS 720, — T, OTHENREEHLTWAEEEZ X 61D btk
DT, IR ROE SRR I ERR ST, RIS FER ) B RS SRR 2 TR L T D 2 & v
D, ZOXIITEMEMBHIB W TRERERMERE L -0IIE. OFTHR+HSICERET 2 L0 TR
ERDEITFELZHEST D ENbooT,

4. MEEFHOHE & 154

RRR: 330 DEME=A4 71 Ty hEHNT, 88
FHRUT L0 B V2 OER A2 A 7, TRIEN
4ITRTHY . ATy MEUIW - ERE L TR AR
ZRETHBRA~EINMTT 2, MLTOTHOERRBIIC
F0 TRPICHETELIEE AN TS, HiiE 7 1A
IMTAZ XD =TV &IN5 BRRIZETE LT,
BN —T8NL 2 OOKROBH S E2EE G TR
L, F2OMERIIIIE -, TROT7 T VR
BLTHEAGSE, NWHEHEEET 52 & TRMER
%o MEZERONE & ATy 2 TRV LD, AE
DA, BAN—DOTHLHOHEE AR L s, IE
U7 B VN 223 1% B 0 OB U 7= §GPH <135 - &
R HEA B IIBE SN o Te, T ONEZE

3 = 7HMIL#%OEBSDRIEIZIIT S IPF 4
a) after weak process, b) after strong process.

4 INRZEREOER T v —
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RO, RPHLFEFHBERIE N A= kr X —
IROFIEHERE (LU, m= = AF) (2B TR E D FE g
i 2 524 L 72 (12 5) , S KA AJEL E,eomax. = 41 MV/m @

6L, ILC FHE TER STV DR (Byeemax. > 10 ;-h~“m-~““ﬁ\_
35 MV/m) &7 % b0 ThH Y . Fox OEiE =+ f
THHBEEE A L LT TE s 10

10"

Qo

HDOTHDH I ENEIESINT, i Temp. = 2K
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4. EHHLSHEIX MEZEBEL-EEZRERE @0 e s M et
Fox iF3hnEEzE g o X S O A B LT, ZE Eacc MV/m
AR EE O — A L AZEROBAFIZ H ELY i}

WZZE R DOTERIZERTE T D FHEIC OV TRET ZEDH T
IR~ T 5 (D ET) FBELTL, Nu—XE0EICHVWS D L5 RikERIFEE

BHLTWD, ZOFEICEIV A ML — MEEMAIE DL Z R BAVBRICEET 22 08T (M6),
i T AR B TOIERFE ORI 2 520 L 725 R, Eeemax. =37 MV/m &\ 9 B2 EEERN G D (1K
7)o BUEIIA—NT v 7REIAL LT, 3BABRICKHET DA ML — MNEEZTTIZRERSETRBY, 4
BTG % £hid 5 TETH D,
5. BHYIC

TRy 7 CIXEME =47 ORI 2 T 5 & 3T, BRI ZER A R L LTI D
A MINZHENTZ D OERMTZE A BN E Lo —EHOMEIBHBIZOWTHED TS, BRI Ty
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Safety Goals as a "Social Contract"

[ENL BWERRLIE+H0C T2e] LWz DD0>? ] (“How safe is safe enough?”) ——22 42 BHAE DR
E Ll ,\%:51@,_®Wwwﬁmgi;5k#5¥ﬁ?%éo:@%mﬁaiﬂéF+ﬁmjkw
I, BN - HAN R L LoD b ZNOATIIEZ 5 Z N TET, R hafALX
DT HE, TOMRAEZTLHE, ADEEEZTL2EHE L0 W) ZEUNCHE 272 ETo [lifEf)
Wrl NEEEIND, LWIORELRO, £0w, ZEAELZFRE LEH L T <BERIZEWNTE, 2
ED TxIEE) X (ala=r—Yay] PRETHLHIERN, LIFULIFERHENTEXZLEZATH S,

BFAETIL, 2003 4 12 AR T HREZB RN 22 BEICET 2RER#R RO E v L) (U
T, THEEDELED]) 2AKRLTEY, FHREICT Z2EEORELCEAICE D FERE T, Z4H
O BRIRPAZE, EHEFICOWT, KSR EXEFEERIT TN ZE] EWOERRR’dH 5, EEE, THH
LV E LD OREWETIIAR ARG RS Z 2 FEER L, #3108 L TEREBEICOWTRWT X
2 T oRBEMTONTZ, LinL, THREED ELD] OARKZIE, £ L5 REMEIEmRIIZI TN
BHNIRS 76T, ZEAEZ0L0b TEER] OFFL N TE,

TSR % 0 2013 42 4 H, kSR AR ESE, TR BRI LaEEES CER
254 H3 H) £TICiEm SN ERFH] 2RE LT, @F&myf , [HED D] O
FfEL Lo b HURTEDE O fcH & & SIS %Téhﬁ@ﬁ%%mwfé&k HIZD & ) FICEE R
BELAMZ BN TWAED, ZEOimDBENOA < RIZx L TR TWE s WER, —T7, il
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(7 EARZSICHNFEES IHEWYE (http//www.jsce.or.jp/committee/amc/report.html) .

(8) FEMIE CAE 2 CAE D72o DY F—3 g0« R_Y 7 0 r—3 9 2 (VV)], 5 6 HFERE CAE

R4 2004 4E 11 A 27 H~28 H . http://www.jancae.org/study/06/03_03.htm1&03_04.html.

(9) ., TEE, B, M= — K V&V OBLR & ERf ), AARR 7154 2015 FHEOFS, 2015 4

3 H20~22 A, B3zl (KIKF) (2015), TN21.
(10) BE S, TFE V&V Ofal DM, BARGHR Lyass IFHELF). Vol. 21, No.3 (2016).
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AAEHERMEEY a3 Y

VEal—Ya nEEMRERICEAT SIMYEADRRK LEE
Credibility Assessment of Nuclear Simulations: State of the art
(1) YSal—2YavnEEMERICETEIHS FS51 U DRT
(1) Publication of the AESJ Guideline for Simulation Credibility Assessment
SR N
L) e
(2) Y2alL—2avOERERRICEATSHS FS5 14 o~
(2) Expectations for the AESJ Guideline for Simulation Credibility Assessment
HE IEg?
i (SPN
() YTalL—YarvOEEMEERICETSIENNORYEAHDRK L FRE
(3) Issues and Challenges for Simulation Credibility Assessment
HH IEBES
ST TR AR

0. FL®HIZ

EWNAMZIBWT V&Y OEENM R JOMEMNA B ES L. v 2 L—3y a COREEOHRICED S
A RTA o RMEHZ AR T DB & DIEIIT /> T D, 2016 4FE 7 HICAAR A FEEND [V Ial—
va YOEFEMICET 204 RT A4 :2015) URFINFRTA RTA42) BRREITSNZ, Zhid, ¥ =
L—3 g U OEFEMEOMERIZET 2 mEMEN & £ 2R BUCH#EEA, £7 /L V&V (Verification and Validation)
[ZHEEDWT, gD S 2B 8 L2 THIFHE, SEERELMAT-ET ) o7&V ab—a rOFiERD
BEATEELEDEbDTHD, Ky va s TR JFNFRTA BT A 2 OFITITR D IEB O & ]
i, Z LTI EFIC I T D ENIMZ BT DIEEI O BURZEIZ DWW T T 2.

1LTo2aL—vavnEENRERICETSHM K542 2015] DT

AARIFf e ik, EZE S MRIOH - BIFEINEMHMEO T, 2012 FiICv I 2 L—ra VOEE
PENF R AL, RIEWVIR IR DB ~DOBEAEORH 2T Wb, E7 ) 7&YIalb—vay
(M&S) IZ XD EAMFEE LT, REENSOTUER EEBE LIV 2 L— a  OEFEMNERHETED
BRGEFRE L, bl [ Iab—2a CoEEEICETOHA RT/4:2015) ELTEEDH
AL, 2006 FE 7 H 15 HIZH T LT, ¥ X = b—3 3 UL, HREMMERO T Rm e & bio, KRELE
HTH—0, FHREES I 2 L—va o7 AR AR T 72O D FIEOMHSLMEROFRE & 72 -
kaoEﬁﬁ%ﬁ%A@ﬁ%@%%*%%ﬁ$ﬁﬁ¢if@ HARBIG OEHE S & Fex D3RO AL ORR
REBH#HL, YIab—va VEINOKRGEC LV EUNGER TS 2 &, FFERcHTsvIar—va v
@K%#émk%&_&w%v:iv—ya/&m®mimﬁkﬁﬁﬁ%W%¢éﬁﬁ@%%@mﬁéé
NTWD, ZOX D IREERE % & FITHRR L TIT< 72dI2i%, &7 /L V&V (Verification and Validation) @
EZIFIZHESNT, BTV T ROTRNCE Téﬁ%#é@mgk&@%@ﬁﬁﬁ%f%@ﬁ%&ﬁ%%

Korato Nakada® , Masaki Shiratorii?, and Masaaki Tanaka3

Toshiba Corporation, 2Yokohana National University, and 3Japan Atomic Energy Agency
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DPA ZEELIEHT 22N ETHDH, KUTA R4 0%, BIGOET Vo 7ICEREY Ty
2 L= g COREBEMERIRO DO EROEZ 2R LT0S, ¥ alb—ya U EFAOTRIMERES
FORZ 72T G0 ZHE T 2 RATFIEE LT, KR d L oic, MESRET A0 et T k)
WBERET L) T2 b—ra 7 VO FRIVERHET O 4 50HFE (LA b)) PRI LT
W5, BT, IREN S ZZE LI TRIEHE) T3~ m e 2030 k) TWEEHE] O 3 >OEFEZ BN
L E7V V&V ICHEL SN BEFEEEML TV D, [V Ialb—ya v OREKICET 501 K4
v 12015 OFFEEEFERL, VI 2 b—3 g VOREMERRDO IO DO HIER OB 2 )7 O RiEE b D
TW5,

2. To2aL—2a nEENERICETSHA FS54 2 1 2015] ~OHI

KeplRERi L LT, BAHELZSICHREIN: V22— a3 VoS - EEEICH D DHE - iF
781 WPl (HQC e Fle) 1238\ T 3 # 6 (FEMIC D72 EEZ 6 b AT [E 1 KP4 S 8%
B BB SeAE2klx L, T E TORAED ZVEE 28 Ui/ < 2 omWHEN D, P rs A
RTA NSk H TR ZEREZTEL . Je41X, HQC HIZEN RN LIRTO R 205 T4 7o dfighr o
B2 (1) EDTHEV I ab—va BT 2 mERGED BEMEZ R S L. AAME O BERIEOH:
FAD Y OREEERFTENTER (2, 3), £72. REOIRINTE Y AARFHHR LFE2 5. 1509001
WCHESSMTESOMEEEETHD [THEVIalb—varyrofmE~xrY A2k (HQC001) J, [T
YIalb—va rOFEETFIE (HQC002) |, £ DHfFILE (HQC003) 733817 ST\ 5, mEEEICET S
EENIRF I FEHTA RTA4 L BERERBARR DD, R NFRTA RT A4 AR 3T HICBWNT, WEE
HIZEELTEY, M1ICRTEIC, LAV RLIDLZL AL N4 DETFIRE, RHENSEEE LT
TARREA B OGHIE 7 v 2 2O CERIL, W BENMEFEO FTTEML, ZhC R iEROE
D—EE L COMERIREERT D Z ENEELE LTWD, 72, MEE (B5) A6 EICHEEHE Y AT
LIZHOWTOBABMZ BV, T, 72— FBIFHE . FBRE K ORIRHREHE OB Zs BRG] 4 5L
52 EOEEME, ILICHMEONEEHOBEEICERTHE L HIC, BAFE TLFE2OEEITIRE L
ke LTHET LTS,

3. ERSOEY BAHDIRIK & RE

RPN IICBIT DY 2 b—r g VOGREMERMROBEEM.L O, AR IFR06I1%, Falakl=
— RE RN S ORBLEET DL TIEE UT TR 2RO £ F%E 2008, B2
IZBWT V&V OE X2 Aiviz [EE MRk 02 22361 2 IR oG9 & 23K 5
7o O DEAEE T VA FERAE © 2011, JR1 71538 TOMRIAWEIN 2B ILE T 5 V&V DO 2 J7 & HE
L7c o2 b—2a VOREMEMRICBET A2 A RF 400 2015) R ERFHITINTND, ZOfll, i
TIER DI ZEG IR D A T A > (4,5) DFEIT S, Ik D2 MRG0T IV T FH
O CEERMEMTICH D, o, WML, KER /%S (ANS) ., R/ BREE R 1
71#%B8 (OECD/NEA). EHER I (TAEA) B W THA RI A4 v ORENED LT\ 5, K
KEFR A D#HEZEES (USNRC) TiE, B+ AT AOREFMICBIT 2 1EE RGBT, BIET
FEELRMTE (Y—) & LTESASLR TS CSAU X EMDAP, PIRT 7¢ ¥ 23VE& (i S C & 7=,
Flo. KE#EHYS (ASME) Tl BERGFHET)S (V&V-10) 3 K UGHRIA )7 L s8 (V&V-20) (2
BT 204 RTABRITEN, Bix 235 TO V&V BEICBWTAL BRENTW A, TRV A
T AR DEREEE OV I 2 L— 3y (V&V-30) | 21X Lo, EFRER (V&V-40)., Joimfdis il
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(V&V-50) L UOTxrF—#d (V&V-60) IZBT 204 FIA4 L OEELED LN TWD, ENICE
W FH M2 e B RS (JAXA) 706 Y 7 b U = 7RSI ARGE & A 20 PERERS (Independent Verification
and Validation : IV&V) ([ZOWTE &7zt (TED%E]) (6) BEITINTWHM, AARLARFRISH
NEFEFREDZB T [ ERDBHOKMEMITIZEIT 5 V&V IZBET 5/ EES) (REE KT %
) (1) BRE S, V&V ICBT IERREmSMTOI T\ D, £io, FrEREFNEENEN - IEHE CAE
BB T ICAE ICBIT DRV 74 r—var N F—vay (VW) 27—~ & L7cfiiians 2004
FEORVEHICEESNATNDS (8), ZDOXIIZ, HaRFEFIZENT V&V [ZEERLESIT & LT
AHbNTEY (9,10), ¥ 2 b—a COEEMMERICIRD V&V OEEM I L OSENEIZ OV TA G
WMESNTWD, T T, e TOFEBZEH L, 22 b—a COEEMERER] O7DIZHER
V&V DAL « Sl AR 2 TR L VEIZ DWW TERX D,

BE 3

1D AR 4, T omED . BRI 25 16 RIFHE ) PR 25 0 (No.03-26], 2003 4
11 A 22 H~24 B, #71i (2003). pp. 731~732.

(2 BB, Tk, BEFE, . XA TF 4 2B v a VEE VR 2 b— g O SERE & BLERBEA~
O] BARFE T %455, Vol.14, No.4 (2009). pp.37~45.

(3) HAFMEHE BELFEES WM IPZESEH SHEBYVIaLb—va & LRI
HE TSV XEOLEOOFHENFEY I 2 b—v a VOMERFEICHET T (2011/04/28)
www.sc).go.jp/ja/info/kohyo/pdf/kohyo-21-h123-2.pdf.

(4)  (—th) BRBEEZWS., R HREDZDO~F T A VAT AR, JEAC4111-2013 (2013) .
(ET- DR BATCBT D RED OO MERFEFREIEAC4111-2009) O FHiE# 51 /15 BT O #

HREERE—) JEAG4121-2009 [2013 4FE4fifR] (2013).

6G) () FFheefEn e, TERF ORISR 57 RS IR D TSR O g LA B
F4 |, JANSI-GQA-01—% 2 it (2013).

(6) FHMZEHICERAREAE, [IV&V A K7 v D%, JAXA-SP-12-016 (2013).

(7 EARZSICHNFEES IHEWYE (http//www.jsce.or.jp/committee/amc/report.html) .

(8) FEMIE CAE 2 CAE D72o DY F—3 g0« R_Y 7 0 r—3 9 2 (VV)], 5 6 HFERE CAE

R4 2004 4E 11 A 27 H~28 H . http://www.jancae.org/study/06/03_03.htm1&03_04.html.

(9) ., TEE, B, M= — K V&V OBLR & ERf ), AARR 7154 2015 FHEOFS, 2015 4

3 H20~22 A, B3zl (KIKF) (2015), TN21.
(10) BE S, TFE V&V Ofal DM, BARGHR Lyass IFHELF). Vol. 21, No.3 (2016).
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2017 Annual Meeting

Planning Lecture | Technical division and Network | Nuclear Fuel Division
[11_PL] Fuel Technology Development for Partitioning and

Transmutation of Minor Actinide (MA)
Chair: Kazuo Minato (JAEA)
Mon. Mar 27,2017 1:00 PM - 2:30 PM Room | (16-304 Building No.16)

[11_PLO1] Current Status and Issues in MA-Bearing Oxide Fuel Development
*Kosuke Tanaka' (1. JAEA)

[11_PLO2] Current Status and Issues in MA-Bearing Metal Fuel Development
*Hirokazu Ohta' (1. CRIEPI)

[11_PLO3] Current Status and Issues in MA-Bearing Nitride Fuel Development
*Masahide Takano' (1. JAEA)

[11_PLO4] Discussion
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RAT—T70F /4K (MA) DREEEID -8 DEARERIMTFHFE
Fuel Technology Development for Partitioning and Transmutation of Minor Actinide (MA)
(1) MA SRBLHBRHOFAROTRIR L RE
(1) Current Status and Issues in MA-Bearing Oxide Fuel Development
R
bR AR RIS B R A

1MA§ﬁ&m%ﬁﬂwﬁ%£mﬁm

FRALIIREL & FN T2 R 12 8 1) D v B Ha bt & L i, (IR D MA ZERLREHC RN L ik bE
S D EEFE R BRI EIREE D MA Z RN I U 7o/ NI O IREHMA 2 JE B 1T e 5 2 &
RV EFRNTEREE S 5 EdF IR E R O 2 AN ST NS, T OEBREEE AT 5 mEmdF MA
Ut A 7N 2T LOEFGITIE, B2 ZERNCRE T SN 2 LT 2 & & BT, BREtowME (B -
BEBAOEE) LI T DS EWVICKIET MATMOFEBEZIET L Z Nk LN,
zﬁﬁﬂcaﬁéMAﬁﬁ@m%Wﬂwﬁ%ﬁﬁ

HIFLEERINZ BN T, R 5% ETO Am 25 AT 5 MOX BB O R EIC L 2 /WEMThi, i
%:%%@%m@ﬁ%(%ﬁ O/M H5) (ZHHEET 2 BANDORESLICAII L T\ D, E72. Z ORERFT
DOEFEYNECKIET Am IRIMOEENTHI SN TN D, 510, @mEFERE T T MA SAE Lk
ﬂ@%%ﬁ% ‘Am-17 2MToiL, BRI OMRZE(LEE), Pu KON Am F0 /A58 5% B3 2 A 245 C
W5, —F, @EEIEERIL, 20%FE TO Am 2N L7 MOX BB L h OBRUEIZRRT) L TV D03,
%%®ﬁ%%%ét I REFEOYGE, bR BERRIICH D, Eo, BICWIREI O KIZ
TRBEFKE TOMA EHORBICET2HEBRT — X bROLNTEY , S LR LEMERNLETH D,
3. BOUZEIT D MA EFERILYBHOFRRERR

IRBHROERANBAFE & LTiE, 77 v A CEAIZBWT, FIRED Am #5455 U0, K (77 7> b
BREL ORFFEASENENCAT O TR Y . BERSFEIC BT 2 L e i RSB S o255 Y,

—J7. MA &HBLREI ORI %8 & L CTid, 77 > A® Phénix JFIZH VT, Am. Np &AL
BtOFREFER “SUPERFACT” MM T, W% RBROEEN D, (@ O MOX REL & HHPL D IR 26 8) 2 /R
TZENHERENTND Y, 72, KEIZBWTS, Mn&UNpéﬁMk%%ﬂ@%%ﬁﬁlﬂOKﬂU
DEHEIF D AT b TSI 24D ATR IFICB W T Thn Y, BifE, BRERBRAERShT\5
4. SBROEE

ZNETO MA S LHRE O IT, BRMIZEUL L MA (R kv 2728 L) ZHWTITH
NTE T (BANZALEE : TRLY), S%&I1E, BRERENOEEL7-MA (74— A by 7)) ZHWETY
AR COEFEN NI L 725 (TRLS), ZDAT v 77 v ST S | BEAFHiaR ORe /) % e RIRICTE R L.
PRSI IREE DN D 4B - B L 72D ED 7 4 — FA R v 7 MA & W BHLE . RURGER. RG5>
572% “SmART (Small Amount of Reused fuel Test) ¥ 7 /L7 OMFINHED 51T D
[Z%3CHk] 1) F. Lebreton et al., J. Nucl. Mater. 438 (2013) 99. , 2) C. T. Walker et al., J. Nucl. Mater. 218 (1995)
129., 3) K. J. McClellan et al., Int. Conf. on Fast Reactors and Related Fuel Cycles (FR13), 2013.

Kosuke Tanaka'

'Japan Atomic Energy Agency
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RAT—T70F /4K (MA) DREEEID -8 DEARERIMTFHFE
Fuel Technology Development for Partitioning and Transmutation of Minor Actinide (MA)

(2) MA EFERABHOFAFEDTK LRE
(2) Current Status and Issues in MA-Bearing Metal Fuel Development
KH 77—
V) A ST

1. (XL ®HIZ

HHRFRENCE N2 ERHO~AFT—=T27F 74 F (MA) Zo3BE L., &R o0 s & BRE) A i S
ERAWTEERT D2 LICX 0| BRI ORAE & A FHE 2 K3 2 5o B3 R OfF 5 %%T
EDHHNTND, SRBREIOBMFEIIES AT, FEMICT V=04 (Pu) &EBIC
NEFFCEN ENS, £/, BREFOHECAEUZE L-VEKN SRS L > TMA ZEIRT A2 &%
T&E 5, b DAL & BEAEDOmW-E BB EF X, FRNOFHEFZ R AF—=RE0 oD, B
L7z MA DhACEEE L S LD,
2. MA EFERBRHORE

FRALER X 4L 5l I AR O T 7 F = REIR TR ORRFHI KR & <AKFFT 223 B S 72 MA L)
LFRIPEE DSl L 7oAy T EOCE (RE) O RAERY (FP) MEALGS, VI -T AV =D h-DL
a=y A (U-PuZr) &1L 5HEBBEHTRE & ORFMENMELS . B—7Ae2liET 5121, RE DR
ANFR%E 5wt ELL FICMA D L ERNH D, —5 T, RE ZEBRYECRETE L, K 1owt%ll Eo VA 25
T BIREL B LRI R S ICHHETE 5 2 L B3 ERR S LTV D
3.MA EAE€RHBH ORI
3-1. ERFEm

VA B BB OBFIL, BAEZIZ LD, KESCHINZ FLICHED b TnDd, B CIE—/L A
JL— = dL[FERFZE o Z — (JRC-KA) & 77 L T, U-19Pu—2MA-2RE-10Zr &4 (wt%) 3 & TN U-19Pu-5MA-5RE-10Zr
HerBE L, @EF Y 2=y 7 ATRK AT, T A XORENAFZEAT (INL) X, U & F7220 TRU
B ERE 2 RO BRI 2T L, 7 AU UL (An) OEF AR T2 E SR X 2 RBHEE
HERC ATR 1 & 2 R A2 1T > T D, & 51T INL, JRC-KA, 7T v ZJFTF ) « AR = 1L —JF (CEA)
I, EHBEIE 7 2 77 A FUTURIX-FTA @O —8 & LT 7 == v 7 AFIT LD Pu-12am407r &4 L
U-29Pu-6MA-30Zr A& DIRFRBRZ1T > T 5,
3-2. MA EFERHH ORI RHAR

PRBHILE IR I — 2B L Tz Pu X0 MA Z2 3 Tl 72 RE AT HIAHZDS . FRESIC K > TREN L, BEET 5
ZENTREND 2O, BEOSBERENT X D G20 & OMECRE- B LM AE/ER (FCCI) ~

DB MR T DNER D D, FCRRIREIOWARER & 72 5 7 L AW AE & FCCL I X 2 #BEHA %
AT B 720, BFEREERABRIC L > TFP H RADOMHHROMA 33 X ORE FHOEIRHS N TV,

SHRORE

RO I DT, B K BREFLET D VA SHESBBEIOBRRIZL > T, ZOZEERH LT/ DD
bDH, LrLen b, EABIZIERREEE O iR Lo s E L 2 5 O 1 IR HE O ERMBLETH 5,
[1] H. Ohta et al., Nucl. Technol., Vol.190 (2015), [2] S. Hayes et al., GLOBAL2009, 9475,
[3] P. Jaecki, et al., GLOBAL2005, 448.

Hirokazu Ohta!

'Central Research Institute of Electric Power Industry

2017 FRXRREFHER -11_PLO2-



11_PLO3
0171EHFDER

BRESsEty a3y

RAFT—TFOF /4K (MA) ORREEHD 1= DR TR F
Fuel Technology Development for Partitioning and Transmutation of Minor Actinide (MA)
(3) MA ERZELLMHRHOREDTRRK LRE
(3) Current Status and Issues in MA-Bearing Nitride Fuel Development
mE AR

' ARIFT e B S A

1. RERAZILHREOBE

INELZRERE S 27 A (ADS) IZ X 2BAMEHOBEIE LT, MA Z&IREICEA LI AR EE
(LR ELDOAFFEBR A 2 HED TV D, MA & Pu DZELW % ZiN XX TiN ORFS THAR L, (MA,Pu,Zr)N HifkH
BEVAR~N L v R L <IX(MA,PUN/TIN R ORL 0B~ Ly b EFT & TH D (MAPUN OEH I,
SFIERALIELZ 0 20~45mol %P2 DO CTod 5, Pu & MA OELMITH AIZRREET 5 O THRELD
FACEBRENE < BMRER S RIFRZ LD, EMWIT MA Z@REICHRNT 27200k L L TEN
THREEB LTV D L F R D, BEMKIT, BRNET CTOEM B 5V AR MRICEE S < i Asic X
S TMA & PuZzRIR L, HEEMHREHIINTENS,
2. BiffRBOBRRK L&
2-1. BREELEBRT

BEIERL YA 7 TN T, MA & Pu ZZAWWITERHAS 2 5 AT 2 fEI I3 2, 1 DB, YA~
IV D LU UHEBEE > B EEYBEIC K o TR S 7z MA RSRRTRIR 2, Y L7 VLR © MA BBk &
RFEDIRGRIF L L, THEERKIH CRFBBGETICLVEMM LT LHIETH D, RFEETIZLD
MA FRAE# 06 O LWFRBEIT, 24 E T JAEA TE+H~%0H mg O/NRE R EBRIZE D SERES TR,
ZIN & OEFARBER EHER £ TIXERE A Th D, BRIV VTN - T et AOKEIEC, S5E, =
PRERfE, PN RN EE & A A ORFFII e U7z BEf e - 35 L <, TEMBLEN D O
MR PETH D, —JF7, 2 DHOZE(FET, #AFLE CREYL L 72 Cd-MA-Pu &4 % % 5 50t 2L
IZED CdZZAB LoD, Pub MA DEIMEHTDLHIETHD, ZHLETIZ, Z</MBHRORER T Cd-Pu
H. Cd-Am ZRORBREITV, Z{WHRNMEOND Z L 2 EAE Lo, & 18T MA 28 L72K+ g M
FEOFERIC L0 | T OB E(CEEEBR RIS T 72 T — 2 B2 FEh Th 5,
222, BREOYMMET—42 - 55 F VR

PREFDMERECREZEHE D 5 5 E VW EBFT 572012, BB E T — 2 2B L CF — 2 X— X
T2 EDREETHDH, MA Z{WR OMA,PU,ZON IZBH LT, BB, BMRESR 5SS B IERIZR
K I D IR R BNE T — Z RIS HE T MR - IRV BT 2 BRI A D 5 L & b
(2, EALIREMNE T — Z _X— 2 D WEB AR CHlR T 5, —J7, BREIEFORELS 5 WV ICE
L ClE, BRI O FEMAXI-7 %X — |2 L7 fiftr 22— ROBHZE « iR %217 > T\ D, ZE(bREHET H
DEY2—NERFEL, BEEOUPYN KO MA GHEDOGEMIET — 2 Z KR LSO, ¥y v T ar
KU B AR He AR - TN OBIG IR E 7 VHIAA A HED TV D, FEHMEO @ WEIT 2 — N2 5728
21X, BRI K 2T — X OB AR R T D5, MOX REFCE BIAEL & ik U T2 bIRE O I
HIFIRR L TV LORBUIRTH D, T, EEBAZ{CWREORKREREZ B L T, MRV
B RIS L AL DY AT RE 72 i PR B ERE R DR & (i 3 A B ELRINICI D D R EETH 5,

Masahide Takano1

'y apan Atomic Energy Agency
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(Mon. Mar 27, 2017 1:00 PM - 2:30 PM Room I)

[11_PLO4] Discussion

SRR ORI BZEERERIEL T, FAFRRCEFNZEERBOVIF—FIF /1R

(MA) EDEEL. SEIFY X7 LPIERERES X7 L% B TIKERY 310 ORIt ROMEKET
EHSNTUD. MADDBEERBIR(CIFTV DHDIGERD D, ENSISEE LIEER DREIFERENRG D, BN
ETE. MAESELLRRIERE. SBRE. &LURMBROMEERENENSNTNS, Aty I VT
(F. MADBETBROHDER DIRRIFEOBERRR. SEOEE, BNABHZCDUNT. SXNDEARNEER
L. RigELERT B,
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[1L_PLO2] Nuclear utilization in Japan
Chair: Mitsuru Uesaka (President of AESJ)
Mon. Mar 27, 2017 11:10 AM - 12:10 PM Room L (16-503 Building No.16)

[1L_PL0O201] Nuclear utilization in Japan
*Yoshiaki Oka' (1. Chairman of JAEC)
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Nuclear utilization in Japan
e o5E
'NER T IEBRZEAR, R KA SR

1. RFAZEES  BaB i3 EiHE
NIV AR LoD, TSR 25 iR O B B S OHLS CIEEN 35, FIH OHEEIZ S\ T OMERE
HI7REHm 72 S I3BE L, AEI 4 Lo 2 A L7y,
2. BARDREFHEDHHBREEE : BIRICHIE L2 b DOREEED
BB R OB « BB REOZ GRFERME OB L) | R HEERROKE, RER S
JRFEFHUIAE S ERORE, HERBREEFBI X 2 Bk o % 2
3. SROFETHZIXNVE—FA  BAKFFANEES
HEEHO%IT, EENERE, BH%En L GEEBEHEA) DREIXTM I FHig, 8B EEaetth EEH
Hil O THRAE R 50% M, ERFGHE 30 55D 1 I F A ER].
4. MYFEE VB FHEORL2BRA~OBIT, BEEROIE & BEBEBICE R E Y T2
KENTM I FEIT - TEZHENLEMEN EEBHHOLEOERICH DB Z T, YEtGgoU 2 7
ZTFF20TIERLS, ZHOBIIEOHNDE Y AT Z~x— (1S031000), ST 1BIRE 2B D BIE,
5. ERMELZ2L  ERMEIIEADMESSCHSBEICHAAEN TS, RANIRA, EEXSLE
MEROEMFEZPBNGA L, BEREICEL T, MAOELEZH LT 5, BURMERFE#RA
B, BEERINT 5 b RRICHENL T 5 2 L 3B TH D, ) (OECD/NEA  No. 7247)
6. MEIZESFEROEREY . N2 ) XAEZBRTIEE—H, 2Ia=Fr— a3 OFiE
BIDTEROMEHSL L B2 — 2R L, MREEZ TRL TS ¥ —2y MNaFIZREET 2,
7. AFBRR : RE@MP O F 7 NEREOTEE~, £FZ@E L AM BRI IHEB ~ DA H b
BEFH LN OWRT, HfEZ RS LI A OB, M E . 877 v N7 4 — L ~DfiA,
8. BEILIEE : BURTEBREIEY ARG E L — I, FIFEBERMEROBELERED
9. REI A 7V L BEIF « BB A 7 ik —4, —#, EREAREEYKE T MERITLA
Tv b =0 AR BRI [BUFO 8], A 7V ERITRMEE, Sy it T8 L JMOX 4@
DHEE, BEFIXINE COREEHEZ D, WSRO [FEOR] X 5 HRERINND,
10. HARBEEORE : 7oz M IV HBROERMLFAI—LR - I —E 2 TIx?
PERERSRS: L 1T R H4E| - MR REE  BIXBE IR — A A — B3R RE &R —
EA . KZITHE - HF9E,
11. BEEER - FRBERME - RZEORTIZEE X 728 : RINZBSO NUGENIA 72 £ 2585
12. RUBELFRFHFA  BAORBOBRBEE~DFEL B m U HIRRERE L EREEOWIL %
JRF- 015 BB L BAER F RTRE 722 BoAR C RME MR & [E B 3% O R NLIZ E R T X 2,

Yoshiaki Oka'
! Chairman, Japan Atomic Energy Commission, Emeritus professor of the University of Tokyo

E EARILT LOBIFCRFAEE2ORMETTHOTIEH Y EHA,
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2017 Annual Meeting

Planning Lecture | Board and Committee | Board of Directors
[1L_PLO3] Urgent Reports on Research and Education Environment at

Universities
Chair: Yasuo Komano (MHI NS ENG)
Mon. Mar 27, 2017 1:00 PM - 2:30 PM Room L (16-503 Building No.16)

[1L_PL0O301] Opening Remarks (President of AESJ)
*Mitsuru Uesaka' (1. Univ. of Tokyo)

[1L_PLO302] Research Environment and Future Issue on Research Reactors
*Ken Nakajima' (1. Kyoto Univ.)

[1L_PLO303] Research Environment and Future Issue on Nuclear Fuel and Rl
Facilities
*Nobuaki Sato’ (1. Tohoku Univ.)

[1L_PLO304] Education Environment and Future Issue on Undergraduate and
Graduate Schools
*Masayoshi Uno' (1. Univ. of Fukui)

[1L_PLO305] Panel Discussions "What are issues to be solved? "
*Chair: Mitsuru Uesaka', Panelists: Ken Nakajima?, Nobuaki Sato®, Masayoshi Uno*,
Hiroaki Muta®, Toshiaki Hiyama® (1. Univ. of Tokyo, 2. Kyoto Univ., 3. Tohoku Univ., 4.
Univ. of Fukui, 5. Osaka Univ., 6. Kyushu Univ.)

[1L_PLO306] Closing Remarks (Vice President of AESJ)
*Shigeaki Okajima' (1. JAEA)
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2017 Annual Meeting

(Mon. Mar 27,2017 1:00 PM - 2:30 PM Room L)

[1L_PL0O301] Opening Remarks (President of AESJ)

*Mitsuru Uesaka' (1. Univ. of Tokyo)

BEE—RINABRBLUE. KPCHTIAEPOEBIECEILASD. —H5 T BIEOBIRNS K URIMERIC
HNTE. ZHLLTVBBROFRHIAOTGICER L. RFNSBICHITDER - RBHARORMED, Rit
RADHRBEAOEENEZINTU B, LT, A2 CHTZRFNDBETAEHERORRERAR - HE
FISNSHZ. SHORR - BEMEOEDHEEZ 38 Uz, CCTlE. OMFEIRICENMEREE R
. O - RIBRICENZMRBEC RE. OF%  APRICEDZUEWRLEREC OV THENSDHEE
FlF, E5(E. RRIVF+ NV YIVEBLT. RECHITIHAE. HEICHU CRFARAREIRE &
AN HBVNIERELTAELIRSNEEZ S,

©Atomic Energy Society of Japan
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. RZIZHE T LR - ZFRENOEHFA D
Urgent Reports on Research and Education Environment at Universities
HRIFICEADL S HIRIRE & RE

Research Environment and Future Issue on Research Reactors

iy !
R

1. ZC®IZ

WFFRRETFIZ. 204D LB THIZE] OODRETHFTHY . FICERIETIHET 5 T
AR LIEZECHO LN RO FBREE TH S, oM, BREZRIET 52 L a2 BgE LK
NDFFFTHLERFEREE L HV , KPETITINOEZFE LD T WEF] LS, BFEFZHWT
ITON DM BII LI DT> TRV | Bl ZIE, AR ARIFE 747 KUR OFIH 382 7o & Bt -
L2 - W &\ o TR0 BT TE Ay BP0 6. L5 - B - R, S HIIFE R ER LIS £ TOR
JRDFZE B 35t G2 & 70 o TV D,

2. BROHRFDRER

BTAENTIE, HFFED AR HIRIS)S U TRAD R R D852 14 b 0 | BEH 7T BT OHFL
AL, OB AMBRICHA ST e (58, SeETHETEIET &) Y, Lol Filtk
TRF N LR O LB LIS, T TOREF MR L, 2017 42 ABIET 8 4L (5 b, b FIFAARK
- IIWFSEBA RS ST AT . 3 BT R ETA) OFAEROTZOOHRIRIIST TH D, ZDHH KRFEHF
D 3 FLIFIMEHEICRELFH AT ZREL TR, bR EEERALRRELTHL, REMIZHEZS
WFFENF DR 1T, BEIKW I B OB ZERR IR F W AM BERICE R B2 52T\ 5, £z, #HBIk
DRI &> 72 > TEL AR RS R B D D ~N— N EOBEIIN A, LEEHO A
BiftrEWo7oY 7 b EOBPEICKIG L TWS 2NN ERD,

AARREF R TIE, 2O &) RAMEF ORI Z B E 2. B ORENZ OV THRA - BiET&21T 5 [HF
FEOREIRES - BESR=] 2 RFAHT7 27 ) FRIEMEZESNICRE L, ZhETICHE - M
BRLOBLEN D ORFFEIF O FAERHA LTV, ZORRER E AT RE L PHMEEY L LTI &7,
Fio. SCHREE - R ORERINE RS TR TR FIAMERIEETS V) 20T, BIEFEEIED A
MERASOEBEETET D L & bIC, Foll R IRRBEIMEEERS Y 23b BF, Herz 5
T4 1% DT IAFFERIRR DS ENERL & W IOV T DM & Bildd L7,

AR TR AR IZBE 2 BRR M O B O AR SO SCH R 2 E F OMFFEE I B 5 iF 2 L e 2 — L,
W DS RIS ONVTHRFT L5 Z & & Lz,

ZEEF} 1) http://www.aec.go.jp/jicst/NC/tyoki/sakutei/siryo/sakutei20/siryo2-3.pdf
2) http://www.aesj.net/document/com-s_agora20160331.pdf
3) http://www.mext.go.jp/b_menu/shingi/gijyutu/gijyutu2/079/index.htm
4) http://www.mext.go.jp/b_menu/shingi/gijyutu/gijyutu2/087/index.htm

"Ken Nakajima'

'Kyoto Univ.
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G, RFICBITOHE - LERGENHHFA D
Urgent Reports on Research and Education Environment at Universities
%48 - Rl TRERICBH S BARIRLR L BR AR

Research Environment and Future Issue on Nuclear Fuel and RI Facilities

ek e
e

1. Bi&

EN A NS E NI S aPAL IR s T VA T T S AVAR S M) Y NPT IS I teb STANGNEE S 2 i
R - HATE OB A SO TR MRITE o3 2 RIER R K e, R0 TICB1T 280F - RREOB
WizonT, OFFEIFICEL 20508 & i, ORI K ORI Mk 2B D Jesits & ifia, ©F5 -
RFBEICEE D 2 BE B L IR A BT, 5% OMED . JIRICOWTE A EZIT S,

Z T, FRICQOERE K ORI sk B 2 s L L B L T, ENKFEORES KON il
REBOTMREREOBUIR L R - SEICE L THET 2, MEE R IR EMFHLIE, KPEICE
WTIIFZEIF O IEPBEIE 2N 0 . 72, BREHS L ORI 2 fl © & BAFZEMis% OBEIE MR X, JRF 7
OYBRC RS DA - FUBRIFE O KR, KR~ OB~ ORBENRE SN TV D, BUEO R
2DV T, JRFFERHNEIC X D s E B0, RIEHE IS LR E O BF R H Y | £72,
RI 209 D Mgk T, BOREER IREIC X 2 ZRFEMTON WD, —FH T, IEMELBRIX S %
PEAIEICE S EREHA~OXIGH RO N TE T, BAFOMER TIX. ZFib LT DM OMERE B
R, SR F IR EFT R CARICIE R LT BTHHI~ ORI E L T\ 5, —5 T IAEA (2K D IRRS %X
e U7= B S EA S o2H 0 | HEHRE SEEO BRI R & L0 @mERNE A b, —HEFT O
ST, K¥EDHDWITREBR COMENLETH D, I T, KA B H T 755 B B
ROBURA R L, 5% O - B FE2BEZHZ LIFEETHY , 4, KFAICBIT D% -

BEGNOHFRZDRETH D, BE, FRNTIE, FIFIREES [RTH7 271 NI TRIRER
MR SR ORE) Z5%E L. ENRKFZORBE LRI sk 25 o e8I W TS A L v Bl
WRIZOWTHAEL, FE&HTND, —FH, KFEOERIS LOR] figk O EEOFHRYL., T72bb, figkd
FE PRSI LR R | BB B R Bl e & sk OMERFE BRI MW EIR AT R 72— RIECOER & |
HEIE, PREE, BT ~OEFEHGEC, FEL LI OETIRE . CARE~OXIS/R E Y 7 NETO
EHICEH LT, ZAHDWVEBENEDO LIS LTV EnE, EFZ2%F TRMT 5, b aEE
2T, 2 ORF-TORBRMRFEIOEY 75, BB CORaR OHERFEBLOMED 7, & HITITIEFFIE
KHIOLED Hamat L, R0 ICE T 28F - MARKELIBZIZONWTHER L LT, RiR&Z L,
TELHZ LI EE2LLGET 5,

*Nobuaki Sato'

"Tohoku Univ.
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G, RPIZE T MR - ZFERENGEHFA D
Urgent Reports on Research and Education Environment at Universities
FH - KFRICEADAHERIG ERE
Education Environment and future issue on Undergraduate and Graduate Schools
A ER !
YRR

1. Bi&
FRETEHREHRSLELRK, WL ONDOFNLKZE TV T 1) B 0 B O F R £ 7o 1355
X DIRFIBE T, ERICA S TR E > EN R FORFBRERAMEORIC, FAED=—X5ET 5
FERRFFRIC LD . Rx & RbhlTnoTe,

ZO X7 WHKRFEL, TR 16 FEICIHISIC BT 2 KRFE LT, R LA 2% —T— R
IR B OMNIHER (T - TRAX—ZETHHL) 2#%E L, Tk 21 50T, Emlrz s
ToREREL A 7 VO E AR LT MBEBSR T TR 2 BT LT\ 5, (BIFTSREE, @3 hw
DIILF v /3 A) ZOEZ, WHFLTR CER 17T FE) THHRRE - /IBEOELNRE S LTV D,
FREV —vrva v ORETRE, ELAEOBBIRILAR L TR 22 73R 20 FEIZ T T
JEF- I B O KRBT B o 72728 R &2 S FEIR D IR TE X5 Th D, ZDH
1T, HKOBFMBAZERIIN E LT, —ERkbil R TER) X TR ) THEEL) MEFRT S 2
LIty BUER, KIRIFR, NF LK E TRFDWBEW#HRS] DA =D KIRICHE 2 7o R
TbdH D,

LAl ik 23 45 3 A OBEH IR HREFTFEEZIT T, R IE2L 0 ERUT—ET D, 0

BT RFTHiZ TH Y, TOEMZIERE L TORWA, EHFKETIIHESROBE, MEEERE T

FHFFCI & BOE ¥ v L SRR S, RIREICP G 2 3% B8 T 578 L YA 4T o 72, S BIZHFHG 5
% DR 28 I B IXRF S OFE BT 2 BtA L=, BARANCIE, FRISRTEEC, @HREED T
EZNETD 8 DO/NFERNG 5 DORFRNCUHAT D LRI, Bk 27 4 TP RHI R+ &2 1T
I—AEFRE Lz, WEBERLRE, EIREOMICIE, BMEMBSRE, KIRFR, WAFTRTHHZ
BRI BEDO R - FHORELUHANT LNz, BHIEZ, Aa—2A&Phe LIEEARFECE T DR
T HOFR, RFEFEBEEICOWTHFEGRT D L & bic, BIRA CTORELENT 5,

Az J-2EN
-~ - -
|BT 22 2T =2 1R 2R PR vy um
_ E?bﬁilﬁaj A
i T2 FUELSEFOTS -HEE - BORH
: HPEES - AR RER
«Ee - MAOEF DG EER LER A—T1—
o ' ORVEEDAGTS - UIRIIPR
PATLIE ! - + EA-BAONTANCOBR | - GRER
fEs 27 LIHH . o | BE Ra
—_— BEBFRBIFH ? A El‘l‘“r-fDR:I-—Z i ;
ais [ J¥Ea—-F - ANLO=T SJD RO PR
RN e e 2 a 2 EnnzonEEES - mER7HE
» OYEI-SWEBOMY T EE s
ARARTEH =% D Eg.J4§g<3"’ L < ANROZDR
G ER WR-EanLFH b} B C BREOUIFON—F-EE L EaE
el _ S| iR HEERRLERCHRNS im—— )
WIRTSHE AT =] £
B ﬁﬁlﬁéj*z e
N=EEVD FORErSED =TT
T<OEFE - RNR
* . 1 s BEVRBRIPORESES— - BERTREE
Masayoshi Uno ADEEKE - MIREH
. EENCEETESMAIYE B2
ERG g

'Univ. of Fukui,
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HExtviary (BEZERHLE)

S, RZICBE T LR - ZBFRGMN LKA D
Urgent Reports on Research and Education Environment at Universities
NRRNWNTARAYY 3y (SERYALREREEFH)
Panel Discussions "What are issues to be solved? "
RV, T R R BRI ISR R TSR Y, TRl g ¢
YHRECRY:, 2RUERRY:, SHALKRY:, “EARy, SRR, STUMNKY:

1. BE

REH IR REITFELLE, 203 A T6ENKET L, ZOH, RKFAExDHRUBRELIE
b ooH 5, FHEELORIG)HHFEIFHIEZ B LI-EMNRIEE & HI2, FHEIO T CoOFETFED
@R H D, 20X RRPUTATL T L 729121, KT F1I0 8B 2 8E B L OWF R 0% &
AR A~D N B RRDBMERDOFRE L 72> T D,

LN LR S, REFZEICHEIT DRI OEIECEIENH 0 . £72, RT B X ORME A T % 5 iF5E it
ROPEILDRE | T T3 B 2 360T 2 JEfE - R O Fha 0. WSO LR~ DR ENRE S
TWD, —C, IAEAIZ K2 IRRS Z KM L7228 A S22 0 | BEFOIERICH VTS, &
FE L TW D HiE DOFTREI~ DRI HE L TV D, £ 2T KPR DR )50 B BT Fe ik o Bl
WEHfR L, A% O - BITEOMEY HE2EZ D2 LIXHEETHY . 4. KPFBICBIT D05 - HED
G BiR 2 DIRETH D,

Kty va TR RSB OWSLOREE — RO ~OXISEEE 2 D LA FIRE -
i O A B D TR MANT E 723 25 BRI R 72, R38BT 280E - B OBURIZ O
TREEBE L v A2 b L, S%OIED . MIRICOWTERKZBmEZIT ), BRI

O WIEFICBED LB L ME LT, mKR AL Lo, BIRFE OB & BEHIZOWT, 7

ITOWEMANEBR LY, TRETORMEERE - FFEICOVTHRA PEIEENS O,

@ Wi, KSR 2 AFJEER B L AR & B L ¢, AN KZOIRE KL ORI Mgk 2 & 0 12048

B OB & B « BRI OV CHAL KRR E D S O
® FHB - KFPRICEDL L HERE LELEL T, BENKRZORTIIRFRNCRIT 2585 - KFERED
RSB RH OBLRE L OFREIC W TREIER FTREENLOREND D,

INLOWREEZIT T, MU BRI LOR] a2 EB L TV ARk RHEEA LUK MildeEio
FUARAPMIASTWEEE, RNXAFRET Y, ERESENFISEZHED, BRKB X OILKOBIRIZOWT
fHLICBUR Z e LT a2 <, VDT fsk OBLR, EEUKHI~DxtIG, Bl ~Dxtia 7z & oifiE 2 %
LN, BRALHEZIT), ThHEEERA T, HFNOBHICRET28EF - IHERE L RBAICOVWT,
FHRLLT, RYREIE, TEHZ LM EEX LGB ET D,

*Mitsuru Uesaka!, "Ken Nakajima?, “Nobuaki Sato®, "Masayoshi Uno?, "Hiroaki Muta® and *Toshiaki Hiyama®

tUniv. of Tokyo, 2Kyoto Univ., 3Tohoku Univ., “Univ. of Fukui, °Osaka Univ., ®Kyushu Univ.,
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2017 Annual Meeting

(Mon. Mar 27,2017 1:00 PM - 2:30 PM Room L)

[1L_PLO306] Closing Remarks (Vice President of AESJ)

*Shigeaki Okajima' (1. JAEA)
BEE—RFNABHBLLE. KRS T IHRIFDEBIPRIEAS D, —HT. BEOBIRRS K URIMERIC
HFLTE. ZMHILL TV BBROFRHINOTBICER L. RFNDBICHTZERM - EBAROER L, Rit
RADHIRBEADEENERIN TV B, LT ARCHTZRFNHDBEEARMEROBRENE - BE
BN SH2. SHBOER - ERAROEDHEEZ 3B Lit. CITIE. OMEIRICEDSHEREE R
FE. O - RIBRICEIDZMABEE RE. O - APRICEDZUBMAL REC OV TREN SDHEE
FF. 5. RRILFARNY Y3 VEBL T, KPICHITIAR. HBICHL TRFNRARLINE L
D HBVEPRELTHAELIASNEEZ B,
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2017 Annual Meeting

Planning Lecture | Board and Committee | Standards Committee 1
[1M_PL] Fundamental Safety Principles in Reprocessing Facilities of

Spent Nuclear Fuels
Chair: Akira Yamaguchi (Univ. of Tokyo)
Mon. Mar 27,2017 1:00 PM - 2:30 PM Room M (16-504 Building No.16)

[1M_PL0O1] Fundamental Safety Principles in Reprocessing Facilities of Spent
Nuclear Fuels
*Akio Yamamoto' (1. Nagoya Univ. )

[1M_PL02] Safety Principles and Safety Functions in Reprocessing Facilities of
Spent Nuclear Fuels
*Yasuhisa lkeda' (1. Tokyo Tech)

[1M_PL0O3] Objective Trees in the Assessment of Reprocessing Facilities of
Spent Nuclear Fuels
*Fumitoshi Manabe' (1. MHI)

[1M_PL04] Open Discussion
*Chair: Akira Yamaguchi' (1. Univ. of Tokyo)
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BREZREREY Y3V ] (RFARERFE - THR)

BRERRICETARFAREDERNGERT

Fundamental Safety Principles in Reprocessing Facilities of Spent Nuclear Fuels

(1) BUEESRICETEAFRFAREDEELRNEZA
(1) Fundamental Safety Principles in Reprocessing Facilities of Spent Nuclear Fuels
(2) BUERRORZFA., TEHEE
(2) Safety Principles and Safety Functions in Reprocessing Facilities of Spent Nuclear Fuels
(3) BREBEEDOA TV T4ITV—
(3) Objective Trees in the Assessment of Reprocessing Facilities of Spent Nuclear Fuels

(4) #eEETH
(4) Open Discussion

A mRY OB ORAC, EW O SURS, hn ®l

AR, PR LHERYE, T EEE T, CHRRKE

1. [XC®HIZ

JRF NEARRFE - R REGBSICB T, BUEE TR IR EFTOR T I EROERNE 2
HrRFhEARZRFAE LTRY EL205 L L bIC, EEV#EDSE 2T L RETE, EARZSFAND
7'Z v MZEREN D LZEXNRA~DREMIGIEZOW TR 217> TE 7o, AREHT, FRBEZRIZKR L,
k2B 2 IS HEME T b DO TH D, Thbh, WEN#EOERIZIE S ZaxR a2 aiEn - &
FENAEGES D 72 DI BN DJR T 12RO FARNE 2 2B LT 1T, & HICY%haR TR 4%t
RPN TSN TNDZ LB THY N THIA TV T 47 - VU —OIERFIEEED &
O,

2. BREBERORE LD

FRAVER R X, FEARRNCITEREME DAL T o 2 Th Y, il FIREHE A R 2 M E (B
AR, WIERRS (OB BRE (RBEREH, Z85IRMESE), (L PiusE (BRfk - Eo%) [Tk sL, v
TUMR, UTL e TN = U MEAB MR AR & LRI AHEE AT 5, 2D X D I RED
5. ORI T 5% LTI E 2 IEEH TRV RS & W O FHRH 5,

JRAIFfER & 1T o o R EOREE LT, FEEE OIRME THiak MIZ kR O BUR R TR DY A HIC
SIL TR, T72bb, LRIZH > T 2B - 1 - BOBUREWE B HZE < ORI L T
LDRBBHY, TONY— RICHIE L TEREEHER AT — R « KT Uy VBFEET D L0 ) i ZEIT boh
Do ZOXDTRBHEAE TR L TEAMIRDOEB X FEMEL, EWEDOH D ZEXRIBT TN Z &
NEHETH D,

*Akio Yamamoto ! , Yasuhisa Ikeda 2, Fumitoshi Manabe 3, Akira Yamaguchi 4

'Nagoya Univ., *Tokyo Tech., *MHI, “Tokyo Univ.
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3. BREBFRICEITIRFAREDERNMERA

IAEA O IEARZ2JFH SF-1 R H AR -1 FHEHM LA — T, JT 122D BR (Safety Objectives) 1E
TNEBREEZ, R ) Olisk SIEENTER T 5 B0 A EREENO#ET S22 THD) L L, 20
HRZERT D ETHERERLIONMEEH#ETHL L LTS, BT REER S AETE, BHHBROM
BRLARVHIF LR EIRTOMFET m A0SR (T3) TrERACLINT— FIEHRE LT,

G310k )

FHALEERRR ISV Ch, EEEOBERL, BAKIFLLEThHD, —J7, RENHE O % A ALe sk
FHET D b > TR L R HEREOHUTE, BV 5 BUR TR D & K NERL KL, bFER 72t —
R ORFE & H 2 OFEREOF 2, FIREMED & 5 NE AT — R RO — R, FEREOBERE(S (L RF O
7R B RS D, TETBBGE DS O PR ~D T Y 72 - TiE, BAFOHA LRk, 7L
—7 v K7 7a—F BB L TETIN2T UL b0, £, BEH#EOK LT, 12O L]
KM L~V O IEZAR T S5 2 & & AT 2 72 DI L TR IuE72 5720,

(JL—FTv F77A—F]

LEMRICB T D7 V—T v F7 7 a—F L, ZAROEE 1%, £ OXROKBUTHE S BER 7R
YRITIZRABG ST bDETHRETHDHENIBZIHFTHY, ZEXRICEHDL L2 TOEDZE, T70b
B, ikeh, BER, EE, SWERGE, WREDE, Zeir, L E a2 —REDOSEITEN S D EARNE 2T
Thbd, V=7 vy N7 7a—FOmMIX, ZEMITEITTFEAHENIC X > TEHOZYSMENERA S
TR B, ETz, NS ONTHAIZE, MAOGREE LR LoD, BeEMKOeEKRE L
TOREILZK > TN ZENEETH D,

(R LRI ERERA]

Z4JAll (Safety Principles : SPs) 1%, %72 B (N & BRE~OBURBR AT — RB#E), HHRBhE,
B & 20 3 > D% 4 A #Y (Safety Objectives) DR 1L R LTc —IkBICIA SN2 ZEMETH Y,
FT 2T 4T ) —ICBWTIARE LV TER T N E AR L R D,

LR D Z AR A~DIRFICIB W TRINCMLE L 2 2 01%, FEARIFR] & NEHi 6 BE I E (B
DEBMEIZIBIT DB L ~L (Level of Defence) & 77 > M OMEBIOFHA] (EAIEA] : LT “%&
RHI” ERr92) ZEICT 222 ThDH, ZALETIS, MBI R I LR HNTME &
RN, Zive IAEA OWEE INSAG-12 22512, 77 hDTA 7Y A 7 VOREDEIED %L
Pz B9 2 Al 2B A (Specific Safety Principles) (2 FF AL fi % FF A S 18 2 JIk U C B AR i 3% o
2RI (R-SPs) & LTHEAL, ZhboR2FAIEICHH# L~ 2k LT,

INSAG-12 OEATHY 22 ERIR RN, JFIF iR & 5 & LT % b O OB FF LB IZZ O £ L@ M T
x50, ZoEBIFRION, FFREZICEA RO, EROV AT AEROENC LY, FAPEERIC
(LTI ER & [RIAR O BAR 23 72\ N T2 O IELERE I 203 T & 720 b OIS DWW T AL B 33 (& 208 T 72 72 i
HIORF R ONEORE L 21T o7, £z, BLTFORANZSW T, BB A2 S 0 & LTHZIC
JFRIZRRE LTz, ZOHT, itk - @REMECA S LFEIC T 050, RO ZelcgBe s
Z 9 DIEHERANT — R~DBG#ETH 5,

S s e BAY VT Rl %

« g SR T B
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< AIRIE - IRFEMEWE ISR D D
- AL EWE I D Vi

€= 1)

HEMREDNFZ OV T, FTFEER TOBEXF LB THY, BARNLL2HEE (FSFs) & 24k
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YU —DIERFEEE L DT, ARGTE £ L OTHmEREIT, TOL I ITHER I TV,

2 FECIE, FAEEERE DL EORHEROMEEZ R LT,

3E T, FEERIC BT DR T HEROEANEZH L LT, WEM#OEX RO LV—F Y K7
T —FDOEZF e Lz, £, EARLZ ML L COMA ORI, Q@QBHEDE DO LA, Oht
BHRRC X D AMBBE < ICkPd D85, @ 3 S& i L, RRME~DORBAEZIT o, S 5HIT, FHALELiEZ
DORERFRZRE L, ZEMREDHE Db WL 22RO SEH I DWW THERZ 1T > 72,

ATTI, AT V20T 4T V) —%ERT DI H s TEHE L TR REAT V2T 4 TV V=D
WAREFR, T EMT 5700 HEREERFTENZOWTIRD £ L 07,

AB DS LB D RO IR I 2 S OWST, ROFFNRRD BE % ERT 5720 D%
AR AT DBICHRARA T Vx0T 47« VU — Ok & B LT, FLE R 0% 4k Bl Bk
TEHIEEMFHT LD THDY,

35 3R
(DHARFFIFER— L= ARER - BITICET 2B 5 http://www.aesj.net/activity/standard
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2017 Annual Meeting

(Mon. Mar 27,2017 1:00 PM - 2:30 PM Room M)
[1M_PLO4] Open Discussion

*Chair: Akira Yamaguchi' (1. Univ. of Tokyo)

BRSO RERRDERAF. RFARETSVRESZ(CLDODIL—FTyYy R7IO-FOEXAZRD
ANZEDTHBIRNETH BN DARECEIKRIEHEBIESNEEDRLL, RFNARERFETIE. Z2E - 25k
SRENFET 5 VLV SBUEMRORHEE#MEL DD, RFNHEREBAERKLEER(CEDE, FEHEOHBR
(CEDKRZENREZIEN - FARAICEBRT 32O CBUERBRORFNREEROEANEZI KL EERIEL, &
5 (BB CRENBMNETCEBINTUVDCEEBRBIZYV-ILTHBI3FTTIOFT - YI—0DFF
BAECDVT, MEBEMD FEDC, ALY I IV TEFCNSOFERVTIREECDOVTERRET 3,

©Atomic Energy Society of Japan



2017 Annual Meeting

Planning Lecture | Technical division and Network | Health Physics and Environment Science Division
[2B_PL] Activities in internatiional organizations concerning the

Fukushima Daiichi accident and future issues
Chair: Takeshi limoto (Univ. of Tokyo)
Tue. Mar 28, 2017 1:00 PM - 2:30 PM Room B (16-102 Building No.16)

[2B_PLO1] The acitivities of UNSCEAR

*Hiroshi Yasuda' (1. Hiroshima Univ.)
[2B_PL0O2] The acitivities of IAEA

*Hidenori Yonehara', Toshiyasu Terada' (1. NRA)
[2B_PLO3] The acitivities of ICRP

*Michiaki Kai' (1. Oita Univ. of Nursing &Health Sciences)

©Atomic Energy Society of Japan
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REYE - RENFHstyYa Y
ARENEEETAREFHERICEE L -EREEOEH E SHROZE
Activities in international organizations concerning the Fukushima Daiichi accident and future issues
(1) EEHFERSE (UNSCEAR) DEH)

(1) The activities of UNSCEAR

PR K
VRBRY:, CEER YRR FER

E#EFFZ B2 (UNSCEAR) OfEsh « #%]L . UNSCEAR 73 2013 fEEERSWMEEMNBELS LT
L7218 B3 — RO F s B 2 B 3 2 S EEONEFIT OV TR 35,

1. UNSCEAR ¢ [

BB R OB B3 % [Ed R Z B4 (United Nations Scientific Committee on the Effects of Atomic

Radiation, J#F: [UNSCEAR (7 > A7 7)) I, 1955 FDOEHERE TRE S N/ZEEDEERT, 27 D
IRERIE (2017 4F 1 ABUE) 2MEm LB 2B OHEME TR IN D, TOFEERITA—A NI TEY ¢
—ifilcd %,
FZBESOEENL, EEERSHRIC L 280X < Ot & & EEBIZOW TR 21TV, & Of5 R 4 EEik
RNIWET L L THD, ZDHIZ, UNSCEAR Tif, 8R4l L CEENEE, EEHHkS & 09k
BUMAERR D & BT 2 7 — & 0 iram SCE L IUE LoD, HERFREOBFZ IO TORFRIGE
filize FEh L, FREEBTORHE - KREZR T, FBRICEDIFREZBREEICLVELOTND,

2. REERE—RESHRICEHTIHES
2-1. MESIERDOREE

2011 4F 3 AICH B IR EH — R IR EICS W CGRE FS (DLT &SRR D RE L%
17, UNSCEAR X, ZO 2 H% (011 45 A) IZBWFERESAITBWT, S o MESERTEA~
D% B ERHENT - FE L C 2013 FFOREEICE L DDA ED T, £ LT, 2B Elcbiz 3
LPH IR A Z R T, 2014 4 4 12 12011 3 H AR KE R O T)FHIT K 2 BER#HEIE o b
L LTS E (LLF TUNSCEAR & E#®EE) 11E2F 7L,

RS EOERITIE, 18 OEEMEENS 0 80 4 LA EDOHMZFITM A, EHEHEMEEE (JAEA. WMO,
FAO, WHO # XU CTBTO) OHAFENEME T ) LTz, EMFIXEE R AT 2D — (FHRINE - S
i, BREGACH - SEHL - TEAE . A% - REOHIEL | MEEZ OBIT < B L OMEFREE) (IS0 T520 7
N—TNo VTS « EMFEEAIT o 7, EF L. 2011 4 12 A2 5K 3 4# UNSCEAR FH5/m 2\
TFavz=/ h~3—Yx—L LTEHBE L, REREFOMERICED 55« OMBEIEEIC#ED T2,

*. . .
Hiroshi Yasuda'*?

"Hiroshima Univ., 2UNSCEAR Secretariat.
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2-2. UNSCEAR & B # &5 EDOHE

UNSCEAR f&H#EHE T, MERER, AROMOIENROMER, FIFEI A MO0 CRAEEE
IZHEF LIAFEE B L O OO A% IZDW T OMEBEDFENTRIEG S, ZAUTE SO TR TR I 4
FRBICET A HEBBRON TS, £7o, FEEE L OUKIBOERER~O B IE < OREIZONT
HIm L HILTWD, ZOFERRMEZLITIZE LD D,

CEHBIC L AIEL AT AL ITONT, ERARITBIE DK EL LT 5

CHEE SNTCREN R D BV NEORRIES AU A 2 X B BT RIREEA B D

C RS BB D e

CAEERORD ARITHBIFTRE e EFIIE D

© BT O RN LN D
23. 24A—=Fv S

UNSCEAR Tid, 2013 FFEHLZ AT L7 b, W2 OMILICE T 2RBUSSWT, FiicAR S
NI R Z R - S L <, FRloaE (EXNEERSBEETITRWRIITY) I0E L oEES
ME LT D, 2017 4F 1 HBIFE, 2015 EFAERIB L2016 FFAERBIN Y = 7 A SN TN 5,

F72. UNSCEAR & &Gl L&D AEONEE HARDTR, FHIE RO N2 HIZES #
fiELTH 69 Z L& E LT, UNSCEAR DOHEMZ Mk L THAZ L, ailofia 2Btk L T
&2, ZHETIZ, UNSCEAR O FEIZEY ., miE, Al (2014 4FE) . WhEifi, FHEER (2015
AEFE) . REASIAT (2016 4EFE) 3 X OV AT CRl A S Y il S vz,

INHLDOT7ra—7 v AIEMISH LT 6N TET, EXELZOMERFEMOI-DICE &k E %
RELTEWEZZ TN D,

BE X

[1] UNSCEAR: Levels and effects of radiation exposure due to the nuclear accident after the 2011 great east-Japan earthquake and
tsunami. UNSCEAR 2013 Report to the General Assembly, with scientific annexes, Volume I: Report to the General Assembly,
Scientific Annex A, 2014; United Nations, New York.

[2] UNSCEAR: Fukushima 2015 White Paper: Developments since the 2013 UNSCEAR Report on the levels and effects of
radiation exposure due to the nuclear accident following the great east-Japan earthquake and tsunami, 2015; United Nations,
New York.

[3] UNSCEAR: Fukushima 2016 White Paper: Developments since the 2013 UNSCEAR Report on the levels and effects of
radiation exposure due to the nuclear accident following the great east-Japan earthquake and tsunami, 2016; United Nations,

New York.
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REyE - RENFHsty a3y
RRBENEERFOEBHERCEE L -EREEDOEY L SRORE

Activities in international organizations concerning the Fukushima Daiichi accident and future issues

2) ERERFHEE (TAEA) DFEE

(2) The Activities of IAEA

R SR, SR R
VR D BURIT ORI - PR E R

W E R SR R EFEHEFES ORI & LT, TAEA 2NEE L-1TE A E . SRS EOIER. &
OB REOW DT ey =7 M EOIEE) & GHRE 2FEMED BE L ORBIZ O W TR T 5,

F—U— N EERETFAHEE, TARA, RABEAESRTHREFEY, KT HRESITEEE, RASSC, BSS

1. IXC®IC

FHCIZ B L C TARA 23560 U7 iSRG L BRI T =2 U U BT DIREN D 5 b T IR AITE)
FHE (NSAP) |, & 55 — R HHHRE EOER, BLOMEHBRE=4V v 7 LREEEOSFIZONTOM
BREOMATa T =7 NORIIZOWTRNANT D, £, RASSC (AR ELEEETHE) ITBIT 5 FiK
B L 72 R e RESCEOUET ORI & H iz e B ECEOREDFHE 7 EIZ O W TR T 5,

2. IAEA DRILENEBIR T IR EFRFBUCEE L -1EE)
2-1. WFAHELITEFE (NSAP)

2011 4E 6 HIZBAME SN BREAICBW T, FITHEALZ L EHINEEN LT, KT hRE, Bak
~OYEf & KR KO B & LT 572912, TARA 1351 L2 TEEE (NSAP) ZRET H LD
WCEFHE SN, ZNE2ZT T, AT 1207 v =7 P 2E& TR E £ 5 E L 2015 £ K £ TICHEIT
Lz, ZOTE#FHEO—ME LT MEEE T ORETFSHREE] BMER ST,

2-2. BEE-RFAREMBHEREE] OFEK

W ET, HENE, R AOBERE R PEMF L L BIAS DO AXEHRELETHHLOT, £ 180 4
DEMZENREH I LT 2HEMU EOREA 2237 TERL L, 2015 FITRAT S 47z, sHMARIE 5 & 04 it CHERk
ENTEY, F 4 BIIMEBROEBEBCONTE LD LN, BEHRH#EICH L TE DRE#EEICONTZED
R & B E NIRRTV D,

2-3. BHERE=F ) VT REBEEOAFIIBTHBER L OHA

WRR 24 12 ATk & TAEA & OB THIICBET 2 RmENME SN, BUE=421 7 BRYL.
ANDREREAZESL S EEDT D 2T, TARA LEEERNENENRE LYy =7 MREITLTEY . A
0 3EM (2013 ~2015 ) OFERNFRHEEL L TEVELDHHN TN D,

2-4. RASSC TORAEXEDHFIRIL

% < ORIk BE O 22 A FEMESCEN FUE S L5 1, RASSC (MUNMA &FEMERBR) NEELEF#HL
TV D ERREARZ I (BSS) [T OWWTIX, Fl A E 2 72872 2 NAE OB O LB T & of) iy L7z |
T 204 FIZRITSNTWVWD, G, RELBRINDAIARTHD &L HIZ, MAEOR T E I3
PROBGIZEBE 2T T Mk COANE | SOF 72723 2 LEORFMBIEE > TV 5,

3. ¥¢&®

TAEA TIEJFR T J1 5 BT S5 D Bt BB L OGN % B & 2 2R R SCE I 5 EERH VTV 5,

"Hidenori Yonehara' and Toshiyasu Teratani'

'Secretariat of Nuclear Regulation Authority
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REmE - REFERstyay
RRENEERFAREREHRICEE L -ERHEDOES & SRDERE
Activities in international organizations concerning the Fukushima Daiichi accident and future issues
(3) EFRHKSHRIER S RACRP)DEE
-BEEROAFNIE S < Publication 109, 111 DHET-

(3) The activities of ICRP
-Updates of Pub.109 and 111 based on the Fukushima accident-

I fip !
EY LSS BEoS

ICRP /T, BEE—R IR EFFWHL, BEXA T el EOHIBTERE O EELET TX -, @EEK
DOfEERZ B LT, BRARER KOk 18 B O B HRBL O & V 5 % Bt L7= ICRP Pub.109 35 L U8 111
DUGETVEZE DO EIZ DWW TR T 5,

F—U—F BRI R, BUAHIE IRDL, BEERERESUL, B oKk, 25 L

1. &8

2011 4F 3 AICHAE LT A AR RESRICHE D @ S5 — R IR EFTF S ORBRIEL, 1Rk DB ERE O BURH
B3 K OVl ik DO BURBRIED & V) FIZ K& e #% 5 2 7=, ICRP OHIE MRLT 7' 7 —F 1T #RBA
D IR I MRS T D05, FHETIX 2007 FFEVE OIETID ANBEALTH RN E b o> T, @5
I TER RGN 2N 2 E N B DOIRELZ =, ICRP Pub.109 35 X OV 111 OLETIEA % OB ARy
f s B OVl sebhis 2 JBE L T2 U B RE DR 2 IR T 2 b D & 72 5 9,
2. REBHIL KR

Publication 109 &L RIUZBIT B A4 D#EDT-OOEFEREVE OB 1384~ OFF#ER %
M CTHRETT 20 TR, T TOHRIT BRIKITEET DR 2 2k & Uit d 2 2 & 2@/E L,
B ORBR T BRI BT 2RI L 0 b RS R 2 &2 & 58 L CR#R 28I 5 = L viR
FHINTWD, BFL-VLIEA OBER T3 2RO Z B X2 572D L-~L & LTk 2 i)
TH5HbDOTHD, NEFRIRE=2V 7 BARMEER, RMEHEL EH-2EIRF STV 5,
3. BEHIE<CRRE LTOERN

BUFHRIE IR OBATITHISRIEBLC 1) 72 7 = — X Th 0 . 1E41b & Fifb & 5L & 4 2 i RBh# o
Pt A S RARICHE H S D, 2 ORBUTIB W THER BB ORIBELL BEIC, ZmiiRE L B8 LI E M 1E
Bl7'a 7T L% E L TORITIER o0, BEITRINC K SO, BUF L~ & BIRIRL~0T
M T, ZNHDOIIEDO S & THERA LRSI T HM#ICSINT 52 ERRDBND, P#EROFHEICE
WTCIEAT =7 RNV Z—OBENEE L EE2 oL 91075,

SE X
[1] M.Kai, Update of ICRP Publications 109 and 111. Health Phys. 110, 213-216,2016.
[2] M.Kai, Experience and current issues with recovery management from the Fukushima accident. Annals of the ICRP44,

153-161,2015.

* Michiaki Kai'

'Oita University of Nursing and Health Sciences
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Planning Lecture | Over view Report | Over View Report 1- Research Committee on the social acceptance of spent
nuclear fuel disposal

[2C_PL] Final report from the Research Committee on the social

acceptance of spent nuclear fuel disposal
RIRHEEZEEDIEHT
Chair: Kohta Juraku (Tokyo Denki Univ.)
Tue. Mar 28, 2017 1:00 PM - 2:30 PM Room C (16-203 Building No.16)

[2C_PLO1] Purpose explanation
*Hiroyuki Torii' (1. New Technology 21)

[2C_PLO2] Positioning of direct disposal in the nuclear fuel cycle of Japan
*Muneo Morokuzu' (1. PONPO)

[2C_PLO3] Issues on Disposal of High Level Radioactive Waste from the people
*Ryuichi Yamamoto' (1. JAEA)

©Atomic Energy Society of Japan
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017EFDER
REEE - W)E 1

[MEAFRMEZELDICEHLAIHRRESF) HAREMEZAESHE
—RRBEEEELYFELEHT—

Final report from the Research Committee on the social acceptance of spent nuclear fuel disposal

(1) BEHHA
Purpose explanation
B shz!
') AR RE

1. ARFEEMERS 2K D EHPRE

O
O

JRFIZE RN 2012 AR EEILS) Z IR A 7 L ORI & ALE S
BUR I 2015 4F 5 ZRFE RN TEBESEY) D I AL 3 (2 B3 5 AR T7 8 2 ST

2. HIAZRRORAER

O
O
O

O O

4 5 [ DO HEfFE A ; 2012 4F 11 A ~2013 4F 3 H

G 45 [ O TR BB ; 2013 /£ 5 H~2017 4 3 A

AR FEERERITRT beEE vy g v

(2014 4 - Bk, 2015 -4 - Bk, 2016 -4, 20174 H)

SN E DERAH ; 2016 11 HDY A = X7 AT CTh—2r k> a B

BEFOBN ; AT — =TI 5N FESETHEEOSML H o T
A#ENPOOeT Y o7 #ifE S OFEME T IBOROHME, AT OBFME, mELH
ROBE, AARGEOHFEME, 7RSS, TTREOXFEORRE/RE 8 £HDHFNHD
7V 5 LT,

3. BMIAZBS 0KV IR LER S Ui AT DN T

O

O

O

R EFAFEEOR & B RE OBIRIZ DN T

BIRE A 7 AT BT D L DALE ST IZ OV T

777 AERIR & EEAL Sy OEIREY - A RFRE ST DN T

ALy RREIC @ A SR & L CUL R Ofasc b B L7
IR E . ROBNDHII 2= —T a3 YOENWIIONT

A 2= a YREBREICRT DBURN R T REEENZHONT
HARM O, RIS T 2B RO B & 1%, B EIL, 2L,
SRR BE D A FHIZOWT

RSB F IR & 5 T AT < IR D EBREE DB OV T

JRF T a2 A FREDOH Y FFIZHONT

4. KELEEYy T3 v OBRE

O MRARZESORKIZ L, FEHREZEOL D FLOICMVHATED , B0 LEm L2
SUZOWVWTEES B O S AR Lim a2 D=0
O HAZ AT TZITRT D a fRI L, — KD 2 B E £ 5 Z T s TW DA FEIT
L7z
O AR b T DB OFR & IRIZDRT 20,
'Hiroyuki Torii

"New Technology 21
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WEHEE - ®E 1

[MERAERHEZELS ICEDLLIHRREE ) HREMZESRE
—RRBEETEYFEDHT—
Final report from the Research Committee on the social acceptance of spent nuclear fuel disposal
(2) BABEICETARBHEYA VI EEEELTDEY A
—REMHELESEAS—
Issues on Direct Disposal of High Level Radioactive Waste in Japan;
Think about Flexibility of Policy
A
"NT YT N —F
I. IIC®IC
TN ENI 7 ET TR LIEREREHI LB L T, 7V b =0 AU T 2R HL, H
T2 LTS, L, BIBREIZ U A 7 VT 5TV h =0 LAO@EmRIbDNEL, £
D) BT TRRERLS 0D, B D220 &0 REMFEREHIEEBAE & O #2772
FICHFAHE LT, O LTV h=0 A2 R, 120b, REFLE LD B XTI
5%, —EOMAFEREHIEREL T D L0, bo L FIZEXTZHLE I D, LWV I BERITTNR
THEESTHTE Iz, B EELASOHH T (CUF TG LEd,) ORFTEn )
FExFTTHD, £ LUTEIT 2014 FEND, SRR TOFM J7 BRI 72 Bdfist 217 9
FOERE L., BUEIFAHE & b BRICEIFmEHIEF L T 2,
$§Exi ;®i9@%ﬁ®¢ AARETFNaE LTHHMT A2z 256 0tam

REBORFNNPLETHA ), itk T H AR F O HIC R 25 FEEICRRIE S TR
HEDTE T,
ER L7z | RAEERTERNITIIOH T REHA L2546 AERRE~ SO X 5 78R

B DDOPERIFT HIDICERE SN, ZEOTITITHIR, L BEOLOOZ L bhiEmT
TEWVWIHEBRALHY, WMENETHRET DR o7, ZEARLE LTEVIMOBMNZEHRL T
BO., #moP CIIESFREFEAT 2B AW TO-EIEEI MmN EERIC > TS Z L
THLHAALTH D,

2. BFRAFROBAM S ik

HOR M BE IR IR L~V R PR & & L~V EBEIE N b B, [l & b H T ALy
T O, FERIC K > TR TIENRR D, BSTHEREIEMIL, BRI~ IZL > T4y T
WD, BUEHERA D 5 TWD DI, THEEE L~V O IRV BEREY ) IChES
TWAHLDTH D, HIEHERED THEHRE L~V ORI E OB ) 1 3BIE. R+ BN
WIZHRE S TWD, ZHUZ DWW T, E%ﬁﬁﬁéﬁx LT, HI'F 50 A— FLX DRV
HFizay 7 U —hEy b ERZEU Ol %R E L CHEERLST 5 2 LIk » TR 2 it
T5EDEARN LB XN RINTND,
HHHRE L~V D E & LoV EBEEIE B AR D X D ICHALEET S E T, BELESE 57

Muneo Morokuzu!

'PONPO
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AT ATED T TEHZEE LTS, LER- T, @& L -V EIEY I T A E{bE
EBFETINTWD, AT AEURIKIZA— =3y 7 LT DB BAIIZALLT, HF 300 A
— MVOREOH TFIZHERE L, I FKE SO EZ R M A N EMESHETHD D Z &

LLTWb,

—J7 . EHELGT D ETIHEHEREORBES R EZ X v =A% — LIFIN 2 8B RARICA
AUT, HIF 300 A— M VLIEOH FICHIER L, I FKREZSTEOIZEBZ Y F A R EFES,
Mt THO L Z L L LTS, HTAEERE AT A — =Xy 7 28 55, A EREHE
BREANTZX Y = A X —Z WO DL0OFENET T, BEZREDHLEEZ XY A METHD R
TOEFmE L HILBETH D,

B LU P FEIE T T L PR O BERIS 72 E LR U T, EOETEH NIMBY Not In My Back
Yard) (FAFOEIZITMHEMG) Fagk & UL HIGITEEICE T LT\ 5D, SHIGHT NS E S 41T
WODIET 4 T ROFNFNF MU E AT 2 =T 2 DT 5 VATV TG0 2 5 BT
T Toh D, MIRIZN, W& b EBELS DG TH D, EEMNICITRAEOM, 77 0 20nm
T IR ENFALER S #H A B o T T, KERAEERES EITE RS 2B > T D, KER A
VB, WG OSTHEGFTRRE L2, T O%E S CEMERRCH D, B, KEOME
AIRDUITEFIRERE 2 Ol B A ST b,

3. PEAFR OB

DR GTRORREME T I D25 M HFRENE BT 285613, W5 DI B I1T 2 < 70 D3,
BB T4 REILEET 2EM, MOBOREE 2 X NaEBET L LEmICRD, L, —fD
i AR VBB 9~ B B BT B T3 O FEIEHEE B I AN E L7\, T D72 b FALEE§
D INEHALS T D0 DER R TS0 BREILIZ/ D, LIeho- T, fEHGTROGH ORI
PETEIE &1 E 2720 JRF IR B S ORGE HRCE B KX, RS & LT 556 .
kWh 2472 0 OB A 7 V13 143 23 1,34 IR T 5 LB ST 5,

4. PFRFRDOEE DEELS DFE L -IVBURHEBEZEY D55

UEH AT RDOGHE DG % L 5T 50 Th D, 7 ABURKL Sy & EHLS 1T 2. Tik~7z
WO H T AEARD A — "=y 7 L EEL DX ¥ = A X —DRE SRR D120, JUAEDS
FEEITRR DN, JUEZNY b A METHED S LW IR L) R TERRLND DT, —DD
WG OHRT, =Y 73052 LT, BT AL ) 7 L EHEL ) T 2T 2 Z &%
ARECTH D, £ O THUT DM Eikfi7e KIS ATREIC 22 B,

5. BEELASBEORKE

B GEHAORRIZOWTIERD, BEICERDEATND T 4 TV RRAT 2 —TF VDO
ITEEFTIE—2DF ¥ A7 12 PAR BREFOGA 1T 4 R, BWR <° VWER #REHT 12 A AN OILD Z &IT
2o TWWD, —J7, BOEOFAMNTIX PWR BREHZ 2 /8, BIRABHI 5 KL LTS, ZDOREE,
BORFORBENZ L D & BT H T ABALERLIZ AT, A58 OB b 4. BENE
EEIIK 8 fF LD, & L CHIMATE D & By Lo OB B, £9 0. 04 F/kWh (2
mHEINTWVD,

L [FESNENC BT 18 L~V PRI DAL T HOWT ), RFPEEBBIR T R X — TP « A HEE B
BEFEW) R K H,2016.2

2 TRERENY A 7 VBCR ORI BT D it RIC W T, 3 22 MR- HEESEE 1-2,2012.6.21.

3 TERBHY A 7L « AR 2 BUR LR, RFEELAERT XLX—)T, BREBRTRNLX —RESR T
JINZESE 6 B A& 3,2016.9
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[MERAERHEZELS ICEDLLIHRREE ) HREMZESRE
—RRBEETEYFEDHT—

Final report from the Research Committee on the social acceptance of spent nuclear fuel disposal
(3) TRALRE-EULANIIVHFHEREMOLS DR R
—HALIVRTISDRBRLEDT—

Issues on Disposal of High Level Radioactive Waste from the People;

Including Experience of the Science Agora
LA — !

T A

1. XL®IC

LU TR BEEE ) O MU AL 2OV TR, Wb D ML 2B D BEFI S o0 R CIEBELS 40
ARFIIODim 2 BB L TVD Z & A - T RIS 3 2 B AIE & & 0 TEERIIC HI2E
BEDEMRINTNDEEESTINEASS™, L Lo, fil x> TW A S /s (=
JRFNFRE  SHIEE S b, TR O RNWTEMFEEFO—B) ThoTh, LoIZBb 2 EmITn
o TIhRh-l2H WHEHLED) IC&->TE, ZOHMBASNICED D MmO HEARIIES TIZR Vo
BOELZATHAD, LT, HFEAE TR FANEZH IR L 20 —KTTRIZE - T, 110 THELE 2
THEAT R &S ([T MR Z 8 2 mENNR D 50 T, &OUERE R THaEL) L Ly
2 HNRNDTIERDNA I h,

UBEREEATIHRELYLYD 20ROV T K LEMRIZR D . A - 4R BERD A L =13 05m D
ol B AR L LW R/TERD A =5 Y £ < OSERINIRE S v, HE Ly S
LOMTHEmE RDHEAR O, YEEASTIEZ ) LERBRZE £ X By OBRMFE L Znlisto
AU N=DOX v v TOFEE RO, a5 HREBRFT 5L, BRx 25800 bRk A2 TH
720, HFOFTF—N_"—=ICHHETHEHNZY  HEWVEFEY —ETTRISEWG A4 &L OxtEE% BfE L THA
TUAT AT Th—yrarZELZY LTEE, KGTIEEO—MERNMTL, Yty aits
INTE 26K E TR BRROMBEEROILHF 2 XY 720
2. B U OVBURPEBESEY D AL5 T B B R~ R BRI I DV T~

ERFEBREIE O OO Z &, T OB THET 2 & LIV TEBEEY O T A ELRSCRIEY)
& LT TRU BEFEMIL, ZHUCER T DY 27 BSAFHORESL & LGl S 212 EFEF IR WEIRAFE L
BT D, TS, BECR T HOREEZ T CE R IE, TOREE UTET D HUHMER I O B e
DENDG 10 FEEZBZ DFRICEDBEMICD - T, NE L BB 2 PG Lkt 20 & 0 94Kk
BT —<ICMYMESD 250 RhoTWD, T T, MADEEMETH 2 &b TERWVESRIRIC
KT HEMLEV ST, TRETANEPEBR L R UL Z &SmO EEAAIE IZ O\ T OMEmA &
FNZD 52/, BRAENE, ZTOMGMITAATIIR, TNE A0, xR 722 LG 3 R X
HWIRNELTEY, FELIZV T 2563265,

Ryuichi Yamamoto'

'JAEA
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3. RO
TIE, ZNETI OV FREBFIER TN T, ZABIZZDOZ LIZONTEZ LM B i
STEOERERATL L BEN ST THA I REBO—RHTRIZIZOMEZ &SR DDIES D,
ZO—8EE, HE 11 AICRBR L2 A = A7 27 TO =27y v a ooz —RBINE DR S
Mofalz 5,
fh—2%yaTIENIK O [0 TEZOREE ESSFNDH0) EEULEEM (W15 4) 200
TIHWE, 20 A BREOSIEIC S DO T N—FIZH50TH bW, 77 v ) 7 —Z—0OH#{7T 40 7312 &
H &G Z L CHWZ, ZTOME, BT O XS RERRA -7,
O HERMEBEFEDIZOWTCIBIHERICT 20 TIE R < — A~ ANRZ X THBr~ &
@ HBETHLRNWE AR LS EERICHLETRLN
@ Wy DTEESETRD D200, FEAM S H T 2D TIE WD FRIRIZKHE TE 2
@ HEMFMOARIZEZETTETCWDIONHEZLTIFLY
® B LR, 20 RBZZICADZON, BEFOFTHMASLE, B S TLHRHABE L
® 10 TELVWIRHITIE RS, FAIOEEFEL VD L ZAIZHE ZEW Tilam L TITE 97
4. BMFEML LToHmHE
INOOERNLEEHED (BWERTOHEMFLER L LTO) FFH¥al LTOHMMEZILLITD
EORbDIZRDDOTIERNNEREFITEZ TVDHR, EROEEREFE N LIz,
1) EMFEMTRFR MR ORI ETE ED X HIZBE X TED, L HRICHT TERREET 24
b5
0) ZTOHT, MTRELED T, ARIZCOWVWTEZETHMTE TV TEINLRSLRVONEL
ke L, HERICHI R TR &
N ETHELAICED 28k 2D ROVERTO) EMFEB TEE TE TV HHS EAETET
WRWERZIZONWT, ENENEL&Eim L., FInRT &
=) ZOET, BHABRRL-o TBLRELEZ TSI L&, FRIMUEE I REEEZTVD I L
EEMFZEMNODA v —T L LTHRTRE
R) —H T, GMFEFNTE 20EFRFHELEOBIATLNRVO T, ZAUIESWTEO HEH41E
STHHHHIZ, TROREL L TOBIRFRICEHE T H &
PR

x1 [EHEWREGERROIEE LTX LR X 9 23R 5, B2, (T, ML) 2 3841~ 2 DT DN T
ZLHTCOMRMREBRFHEL LY, ZO%, HROIERMKE 2o72HbDE LTIX
OECD NEA(1984) :Geological disposal of radioactive waste.
T, BEEDAERAESEEHADRETEZ LD, FRIERICABZBS VLT VI HEObL LI, &
BAEBOD, EHRBIROBEANCFIRTHY 5o, B ptEd FNEEL Lo LTE
OECD/NEA (1995) : The environmental and ethical basis of geological disposal. A collective option
of the NEA RWMC
DT, FERICAMZE SRV 2D OWERN 2 T & LT, EARMICITHEOR T S HIEIC LML ZRD
LW 9| passive safety system BEHETEX 0 LHIENL Y. LD Z LIZHOWTIILL FOSCEA A 5,
OECD NEA, 1999 Confidence in the long—term safety of deep geological repositories, Its development

and communication.
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BEHRIERHEtL Y3y

MAHRETAIE ZF v ORI - BRLED X T L
Recent Developments of Fast and Multi Channel DAQ System for Radiation Measurement Study
(1) SOFT 571 D=-bOEZRIEEERFMOE
(1) Real-time Image Processing for Radiography
TREARmE—1
VRO R

1. [FC®IC

FRAR TR PRSI FEFT IR 2 FRIC B D F TR LKIF (TRIGER-2) 2AB@ L Tk, HtE1+7 v
#2777 4 (NRG ; Neutron Radiography) (& X % FERIER AL 2 52 FE3 236 & 3 < IR Sl o0 T e 2 1 2 B A
T 5 E L BT, BIRED P T- % A s 5 72 012 FERE R E R AL B MDIPS (Musashi Dynamic Image
Processing System)DBAFEIZE F L=, £ D%, MR A ARJEF SAFZEHTIZ 20MW @O JRR3M 235E3% L NRG
B o0 MR e 3 A S, RMETSREEDS 1.5 x 108 niem?s & SRR LUV O EBR R & 22 0 . B
B 1T i O FEBRBRBE VIR | 2 DI B E278 T & 2 FEWFENE S LPILERE & LT MDIPS (3G L7, $£72,
HEA - y BRFIRFRRIEE R T FF 2 — FICRISE b B S 7z, — 5 Tl IRTRE T NRG 25(8 & L T,
FRIRIZ CFf-252 % T2 S EL LB O 723D OAF AL B {8 - B U, 2 O B OAER 2 @l B 7 A 7 O EfRAE

(ZHE T 2 SO E A AR CTh D, . HIRIEO N SLIRRNC SR S D FRFMNLARE S

LODF'aﬁ%ﬁ%)ﬁoT%f:o TS O EREEE G SR E 2OV T, Y BB EG 2 2 2 TR T D,
2. IVFT 57« ARKHERLELE

2-1. MDIPS
LiF;ZnS it o> N—X [1 SIT Ehx3 EFA7>7-ADC

2 AR S B B % B 1

O SITEH AT THEL, K1 ML P

IR AT LT FE R AL R Y

L. ED _— & O E I : - :IMJL/SJ |
B LT, 704 T RIS | [

R B W K 0D B JURR N R— > BRI
SRWRA RERA L O A B '

NTSC ZEifds & RELUDS— [l

Ph 7 —TafiLd o AT

d
LllpoTND, : .
2-2. hiEF- v BFRTEE ET ALRIE NTSC A5—-TVEZS
HCEATBHE LTS R {1 BT DAY T 7 1 PR R

BRI,y BRITRR R I %
XHEREETDH2RILN—FEFEHL, —2DONT—HATNOLOETEREFITHEEL., H R
RS 2 EIZ X0 PE T EEEG & oy RERE G 2 ERR TR T A EE TH D,
2-3. SFFa—FHEKEB
BHRYEE, WBHEOEHMWMM TV ¥ AJX8y Ny Th Y, KE. DN A+ Tholz, FHIEETH
VTR CYETE ., £2C, BB CHLMOMREEL DT, 7FF 2 — REIKRT D702, F

EEIL
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PEF 2V R—=Z ORNIRENFH G, F, RODOIETHRYNDEVEIEREER L, BIEEE 7 —h A
THRGB L., &0 7 —B OBEBICH. Bk ROMICEMREDNNE LD L L THEMFEL, Z0h
A% DBAEIZIE U TRl 7 — TR T 2 FEIRFMLERAL & 2 BRFS L 7=,

2-4. PEFEREDBRGLEEE

AR T D CFFIE IR ZFI T 2RI A 707V 2Pk H @O IECTHEA SN D EHED 2 T T
E. 1 7 b—2RNIZEENDEFHTVBmBD Th7enizd, HitErar \—& L 25 ORI
AA=CALT oy T 747 (L) ZHBPIANTE AT L ERDNB, ZO LLTEBICR 7 08REAE L, 1B
EREIbT HER Lo TS, £2C, FHMEFROEAOELBEREEL RS, TOBEFEIZLET 1%
INEF 2 07 R R E D LERE L IR OY, K2 122 0 ERIEFLEO T vy 7 KERd, £, mLFE
IZBWT, DEGELLT ORI L. S BTG 2 YT 5 H LA B EGAEE L FEA TV D,

]

CTHYE T HES.

7SRO P TR — ——
— TV T HES

#Ha/N—4 o

LL: 43— 47597747 A
|:|:|:| AR o dids s BANT 4
i F R (CF252) )X
770 (55 M EE[a] &
12
12 1 i—l— 32
3 | 7&K |12 | sps—
BEAHE |12 —@Er |2 . 2| 7L—4
Eé}z; yéﬁﬁf @% EpME mE [ & piE
24
Th LA 24 16 7 4
[ ] 7+asEsnEs DA
[ | T4 o2 LESNER —

2 R R O SRR AL B A

2-5. URBEHREE
LA DE = N — 2 THIBB 2 B THAS L. %2 —ElE TR S ¥ Tl &, BIlfguRr

BB OB HHG & BAEDOBEHE D 2 SDOEHE % 245 O BIZHIZ 28D K 5 R3KT 4 A7 L —THRRT
DEEBERIE Lic, XBELRT 256121, MR A A LERER S 2T AREICEBTX 5,
. FLYD

B LB OIZE A IR R LERFOBERE T LR B a — ¥ A7 ¢ 7 LERHRRICE L O AE DAl
BRED < FMGERED - FHAMT - BB 7 MERRE, —ATEIELIZ S O T, FREOHN L AIARLFEDAF LT v T
DD DT 4 VH NSRRI 2 FIOCBR¥ L, T—~lidthPha=—7 Si3b - 7208, AT X
DB L LTEFEMENMENSE D TH o, LW i, ZEDREN Z R RKRITHIET Z L ITIERWICEICILSH D TH

ST,

*Koh-ichi Mochikit
Tokyo City Univ..

2017 FHAXREFHZER -2D_PLO1-



2D_PLO2
0171EHDER

BEHRIERHEtL Y3y

MAHRETAIE ZF v ORI - BRLED X T L
Recent Developments of Fast and Multi Channel DAQ System for Radiation Measurement Study
(2) LiTA YR T LB & FPGA JEH
(2) Development of LiTA system and Utilization of FPGA
HepE o HiR!
LR = oL X — IR AR T

1. FLC®HIZ

BUE, IS T & 2@ EeR O EDMEEDS RVBIER T LA LR, 22T, 2 b0ER%E
7z U, JRBEED M CREFEICEET 287 Ve 2 B Lz, BHEIZiZ, 16X16 O~ LvF7 /) — K
ACE TS (MA-PMT) 2 H L7, 256 7 2L DE 2T 5, 7L 2 LI md L4
LEGEHEEE— L, U7 B VHOBELEELZ T 2 EMESREEE— RE2Fffo, 27 vricmby e
J—F V2 NVERER (ADC) ZAHT. BIEAEETIESIRE 4Rk 7-, 256 & ADC % VME Kk D ¥ 7
onA b (59 23em) L RchE (2cm) HA XD 4F Y 2 — VIO T, @O 7 2V O 7912,
BHDF— T LA (FPGA) ZiEMH LT\ %, LITA 27 LOKERL & PEREAFHIH L. FPGA TR D
s Lz,
2.LITART L
2-1. EXRBRR U FPGA OERA

HE R T B LS EHENTHADIE 3He H ABHE T, BWVRHDRTHY . yBEIFE ALK
CZev, F7o, H LU THFEBIZEAEEIREHTE S, Kifi, TAETH D7 DITNLE 57 fERE
X 8mm < HWRIRATH Y . FHEEE D 10keps (count per second) FEEMNIRACTH D, LITA VAT AL D
NOHDRREBZ DO Lz, He MiHZR D 40%FEE ORI ZHER T, 3mm OALE S EEE T, 50Mcps
DFHBRICMz B D,

LITA A7 AF, T LV FL—2 OGN E, 16X16 FlFIDO MA-PMT ZH L TR 2,
3.04mm MIBRDHELE 720> T, 49mm DN & 725, 256 B/ BADEREZT 7 THIE L, &iE ADC
TT VX ML L FPGA TH T2 4B L CHIFEIPCIZ R v b T —27 TV 97,256 &7 & /15 O FEi#E ADC
% 4 LD VME BUKEE ¥ = — VIZRFD, % ADC 1% 40MHz-12bit TE 7 BNV EZE 7 U v 7 L, L
BT UL RAEHBIL, EEERD 5, T O%OUITEFHEEE— F & EMESIET — RIZohihnd,

ADC I @ E AL D 7212 8 AN AAEH L LVS 55T U 7 v 719 %, 40MHz-10bit 72 T, 400MHz
TZET D, ZDES% LD FPGA T 32 B 7 B ANZET 5D T, FPGA DOVEREZ i KIRIZH] & 444
N5, 400MHz D7 1 v 7 A% 1/2 @ 200MHz 12 Fif 572912 DDR T%E 5N TL 5D T, FPGA
@ DDR #REZTEH LT %, ADC % FPGA DIE< IZELE L, 725 X< 7 m A PITHREIZR DB &%
A TCEBE L TV D, E£72, 1D ADC-IC @ 8 AJJE 57 FPGA DH—DOWEHI 7 1 v 7 IZINE S L 5 ITRLE
L7720, BRSO EZ#T 720 LT, FPGA OLE: « Fith 2 & B L& LT\ 5,

2-2. BEHBEE—F

#iE ADC T DL EE & HliiZ e 2 7T ACHBEER L T\, MESREBITFEY 7
A XD 3mm &7 D0, FHEERIL 50Meps (2725, FEF T U TF L—Z I LTV D SLI XS DFR
IFfH 73 100~200ns FREE 72 DT, 200ns D73 /L A EARGE LT 10%HHK (VL ADERY) ITHz b L, T
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T2SIZL SV AETHEREIND, 1 EZBHTZ0 0.5Mceps FLEE72 DT, 256 7 VIS
LETDHE, 125Mcps BEECTHETEDLZ LA bND,

ZOEBICT = BT 5701 B BV T EICEE T s NIZ 1T — 2 BB TE UL KW T,
RS TH D, 72120, 2O REEHNEE AT Y IC IZEX AT DT, 100Mcps DHIE 23 554, 20ns
T — 2 OBEH GEh L, AP, EBXIAL) BT TUIR LR, )T 100Mceps O ULEE XA Al BE
DM, EE ORI SITHIE Tl E— 27 AW DRAUEREVWO T, LAl (FIFO) A€V % FPGA
DOWEBAE Y THRTIE, =7 ARMPRITE DD T, AHETH D,

2-2. BRESRET—

B EERET—FRTIE, YU FL—FEZHVOE BB T/ oA b= DRI SRWREI/NSLS TS
VERHY | Sl g C i D, Flo, ALESMREN T/ — RIEIFRICHIR S DO T, 3mm L b
R, TIT, BHIERARIEICL T, UIbhnws v FL—2EFERAL, e Eor R h—7 ZFIH
L7-BmOLFE T, 7/ — FRIR X D MWL ESAFREZ 155 . ELE S fREEE — FZ B3 L=, 8 &N T
EHE012720, 04mm OB EAHA XTEHUTED L) ITheole, Vo FL—E0nbORIGERYE
7 BAZIRIT 2 0T, FHEERIT SMeps BREE S RFUC /2 5,

FLEHREZ FPGA WTIT O DIXIZ & A EARHREZR DT, it Bbh s s LT —2 2Rt T5 2

LICEER L, EEOELFREITHEE PC T1T 5, BMEMICIX, FPGA OIFFILE ZFIH LT 256 27 &L %
B Golc 4 7 BLELEVIIRS L, ZORSTELIEFRH>THGEITHRKNELFOE 7 B L
WD8ETELDEEMEA X T —& & UCHIfE PC It D 3, BV AL T WELE TAD LG5
% FPGA N CEBO BRI LI 2 R TAIICEE UE L SN L CWS T T3 Y X ATIEHETH - 7203,

EMERE Y FPGA D BIE THER TE 7=,

. FELED

LITA > 27 L OWME TR MERR N ZR S D LA FPGA THEBITE 72, LITA ¥ A7 LA DFFR X FPGA
DT TTIVTIZRVEVHENTWD LWNR D,

ADC Zm#E ELT 572012, DDR TV U7 i&inng 8 AJJADC 2l L7z, 1 EYV 2— b
Y 400Mbps (bit per second) T 256 &°7 /143y DDR AFJMLERNRCTE TV 5,

ERHECRE— R Cld, 2K T 50Mcps O HHE -7 — & DMLEE T & TV 5, AMT AT U OB 3B VD
MIRNH FPGA WIZHEIH FIFO A€ U 24+ 5 Z & CE— 27 AMIZH 2 b,

FOFHE T, FEEH TOBRR O MBS NETH L DT, FPGA OFREFFOFZMMELIEH LT, »~—FK
VT OEREZF/NIL, Tr T T ATRINTE T,

*Setsuo Satoh!

'High Energy Accelerator Research Organization.
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BEHRIERHEtL Y3y

MAHRETAIE ZF v ORI - BRLED X T L
Recent Developments of Fast and Multi Channel DAQ System for Radiation Measurement Study
(3) Time over Threshold ARIC & 5ZF v o RILEENE
(3) Multi Channel DAQ System by Time over Threshold Technique
T R
UK
1.

=2
L5

n
T

IR D BRE BN . BAEBIRO@EMIC LY | KRR ELZ BIE L7+ b v T 10 v 71
##<° PET (Positron Emission Tomography)&E D EH A A — U JHEE CTIXEEONEL L O e 7 1%
BT DBMHEHBMARD 5N TWD, E72FEFELR & OBEBEREE T 722 SI2B W Tl EERmtE 2 A7 o
WOBBENEENTND,

2. MEHRHRAEZF v o RIVEFTLREORT LA
2-1. Time over Threshold(TOT)FRIZ X 2% F ¥ > X /VIE B-ALB

TOT LBl % #8 x 7= e IEHR D O AS LIz =3V X — % HEET D 7L TH 5D, BIFMER D I fE 5 <
b, et A X0NRYE, B B ABOBRICHE, S R AR B R ) OfilF R E VDR
NFX—FHIZLE L T 587 B ARHSBRICEB W THERE FAEENRCTH D, =x X —1FHzE L RiE
Bicmy a— K925 720% D FPGA(Field Programmable Gate Array) D5 ¢ ¥ X UG SALEL & DFAME
NI, Bk TEICHEM SN TV S Medipix 40 7 2/URHZHCE VLTS TOT FRABMRA S T05,
— @ O TOT FRUTT= RN F— DB ESH 272D a7 N A T 73 EO xR F—03 iR o
BHZRIITE AR R CTH - 72, FE SITHBRELZ WS dTOT AR A L— L — M &HIRT 5 5%
BRLEATHZ L TR —BBIEOSEEIT-> CE T,

2-22. TOT EZRAWEA A =S TRER

TOT 32 H B3 Y = VIR, SV ARIC TRV FX = REF LTG5 EBETH L7720, Rl
WM RN —IERE LI L T DIRE VB B R FTRECTh 5, HFH OIX, TOT FEHE#H L7
ASIC(Application Specific Integrated Circuit BHEREEIFK)DOHAFEIC LY | ANV EHEMO a7 B A
T ETANAF=XBERNCCT HO7 + b A0 T 4 2 7S, @S E S fEREZ A 7 2 IR
BIPET ¥ A7 A~DEM 2410 THT - TE 7o, AFEHICB W TEIN b OBFE AT - T I #RA A —
U UBHBEBIOT Y = a L EEDTEMIRERNTH L E LT,

2-3. SROMAFLEE

HILE TOF (Time Of Fligh) B PET B L O v F h v B AT DA TV w RA A= 0 7SS AT RE
2R EER I R, TR — D RREA A T 5 ASIC DB ZED TV D, F2TOT FkaedGdizr I r
TT 4 P ENVEBRBAICINZ TF —Z OFEMRH I E TED TV AT LOEER S BRI D,

*Kenji Shimazoe!

Tokyo Univ.
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MEHRIEHEEY 3>

BEHRETRIE 2 F v o R)L - BROE X T L
Recent Developments of Fast and Multi Channel DAQ System for Radiation Measurement Study
(4) RFRERSEAH LITHE LTz GPU I & 5 EETHERLE
(4) Fast Processing by GPU Specialized for Nuclear Emulsion
TR AT EARHEE L B R
AN YN

1. F

JrRERA (B 1) 13RS O R HER & L C 1950 FARICAREM RT3 et L, 37
7w U NTET HZEMAOMRE A LT, BRA ARG ST & o, BEERO—FETH 5+
BRI, iR N R EHAIT O e AR A il L, AR SN GRE BB T 52 LT
WU dRbL - & L CHEET 2, HADEBERL - ORBMNE, 100u m &H729 30-40 EHOHUIN e Rk DI
DL LGt nd, RAEAFBEOES I RIZ50um L EE  GBEOEEY LA X D HKIEIC
JEWELFETHY, 2L > TRIMEHRZ 52872 S RotlElE L TR enTx b, Fxsd
BRFD 7 N—TIZBWTCIE, R O E 3R L > TOHE L 2 D EFHFmRER =2 —
U ) EDFRRLAIENHNTE 2, THETIE, J2a—F 0 TTVFTT77 4 =72 E~OIcHe E, TREF
Bthgs & U CREEECZ B K2 B IERA TR < BEI, TR I Fodk S AL 7- RBRGT 74- B
O OmEAENEERREE 72> TN D,

X 1. JR RIS FE e S AU AR O SR
MERE T OBILEG], =T —HFZIZL DK
b ZBFEETFBLIO, ZEREICLLITHEFE
FAHED Z LM TED,

2. RFREZEIRRMOFEAER Y FEDOEEILE

oz 13 1980 FRNS . T BRI K 2 I FEEHEAR OFEHIL YD FEIZ O TREREIZ BIJE 21T -
Taz (M2), RAEERICIE, 8ENLBBEE TCOMRP 2T XCTERBTDL LV HIHENS, <D
BRI RETH 5 HRETREIC K T 2 IR R L X —f 0N < ik S TR Y, EHENKE <
K0 BRI 2R TG H D % BERALER I K o TR T 2 BN B D, BB OFEAEL Y 25 T
b 2H"HTS” (K3) X, 5mmX5mm OHREFZFFONFHMETH Y . 72 HOMRGFE 2 FV CTHE
15 THHEFZCTT VX MMET D, IHIT, JEEHK 60 1 m OILFIEZRE T I 4 um TR
WToZ LT, HABOIZTRERR SWTERER VAL Z L A FRRICT D, 2 & il Emg s
— X — & LCTRIFTHUE, 100em2H 720 7 734 MY T 5, TOERRBIIERTHY | R1FT D
ZERHEEETHDL LD, VT AE A LITREFE T LECET 2 2 EBRMEATH D, HERDEET
X, R ST B ESALFEIC 1L FPGA Z W T & 7228, HTS Tld@Estt - 71=) XADHH
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6 GPUIZ & % 3 RotEGALEE 2 £ L7z,

Speed in em?/h 4500
10000
1009~

100 |

7d
1

or
oot
0.00TTS(TT)  NTS(CPD) UTS(FPGA SUS(FPGA) HTS(GPGPU) - .
1983 1994 1998 2006  Fe#$ _ NS> e
2. ZTHVETIZBAZE LR TR 2 B Y 3. HTOFEAMY LEE, FATLRIE
WEDAN—T v hDEE, JEEBREALIE ., £1C 36 OB
PC #EAN.5,
3. fERE

HTS OBURTDO R —7" M, 1 BRI 5 Hi8F, T 72 b BN 4500cm2(2AH Y L, — AT D%E
BEICHANT 6052150 Z ENFREL o7z, ZHUCiE, 36 B PC & 7230 GPU I X » T, Hf
D 2RTLT 4 B —RERE L O 3 IRTTIRBMEREL 21T 5 Z & T L=, FREFOM HZHFEIZ DN T
13, SRR FLAE 2 H O M ERIC BV T, BB L OEOM TR TE 72 b D DOL % R
TEL LG ETHONR 9T% %2R L T\ D, Fio, Mk 1 K2 K-> TH 5 Z & 23T X 5k
OAET, XFHAOME CR 28T 52 & T, FECTHET ALY bEBERAELHENT L2
ERTED, ZOHE, BEARNETEB L 24mrad 2155 2 RN TEXTEY . ZOAERBENDLHE
E SN ATHICEIT DO EREEIL0.34um &> TW5,

4. FEHERE

HTS (IHER T 2 HHEWHEAEY 2V —T >y FOWEE L KEOJF AR OFE B Y % AIREIC
THILENTEL, A% FTETRHBULT D RIARD IR 7R, KBRS o ~ S8 & 5
KIF, FHERICED I 2a—F T V47T 7 4 —~DIEHR, Fox ORI o T2 ~D X5
RLBBEPHIHTE D EEZ L TND,

* Toshiyuki Nakano! , Masahiro Yoshimoto! and Kousuke Komatani!

INagoya Univ.
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2017 Annual Meeting

(Tue. Mar 28, 2017 1:00 PM - 2:30 PM Room E)

[2E_PLO1] Progress of OECD/NEA Data Bank and the Japanese

involvement
*Kiyoshi Matsumoto' (1. Waseda Univ.)
B IBIRERE / [RFO#ES (OECD/NEA) (F1958F(CHE R L. BARIII1972FE(CMBELFL
fzo OECD/NEADO—EBFITH BT —9/N\VD(E. BRFNOMERE(ICHEBIEIRZT —IKRUEHEI—ROBEH. I
€, FUMBRIINRUEHREEERL TUOE T, BRIF197SENHZIIUTHMSEML. BAWEETHD. ERZE
FEEMEMEETAL CRATY, #8EId. NEAF—9/\Y D DHeadZE2011ESAHN52016E8H £ THH
Flleo COSEHNBADEENS. NEAT—SNYODOESR, RIK. HBE. HREDOBRICDUVT., 87 - S
., BREEOREBEMX THELZ I,
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Tue. Mar 28, 2017 1:00 PM - 2:30 PM Room F (16-206 Building No.16)

[2F_PLO1] Global Nuclear Educational Network and Model Programs for
Strategic Nuclear Human Resource Development
*Kenji Takeshita' (1. Tokyo Tech)

[2F_PL02] Capacity building activities in the field of nuclear engineering at
Hokkaido University using Massive Open Online Course (MOOC) and
Open Educational Resources (OER)
*Tamotsu Kozaki' (1. Hokkaido Univ.)

[2F_PLO3] Practice of Remote Lectures Linking 55 NIT Campuses across Japan
by Using Live Response Analyzer System
*Hideki Tenzou™® (1. National Inst. of Tech., 2. NIT Kagawa College)
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Teaching materials of nuclear engineering for higher education using e-Learning systems
(1) 78—NRLEFAARBRERY FT—V & 5BRBRHBEETTIVEE
(1) Global Nuclear Educational Network and Model Programs
for Strategic Nuclear Human Resource Development
TR BN OE
"WRIEXRY BEBRMBIRMARR £ERFHARRR

1. BEOBKW Pk 22 FEICRL S TEBEFEFOAMBRRFES R Y b 23 b8 RESE, K
FHEE « EICHED > TO D HED 16 K7L [ERNOEEF S ESE - 157 LT, BEH i+ ETF
W LN HINZERNO L2 5T HRORMAROFHE LA L, ERNAOE O mWEERIFEF A
RIS, RVRENS, ERANCERT 2 2 L2 RV R iR DL MR B H T 2,
2. XBEOEENE T 25 FE~27HEED I pFICHY U FO 3 S>OMEEW L C7 P T i+ NIEH
Fv U =7 OWEEEDTZ, ERNE L ZORRITLTO®Y ThH D,
(1) BEMRFAERBEL)—X-t3F— FrOfEf# OAM) HFCHET L) —X - 23I)7—%H
ELLTTVERS AT e W TR I0ES ] 2986 Lz, JRFESE 3 M T4 9 B LEE
SRS RO BE U CIRIE D2 e, Bk, faE AR S oMmEARE L, ZINFEART 1 Fot 1) —
T 100 AL E, &9 MOIE~ABIT 1134 ThH o Tz, FBMEAITERAAED BT, HHF 0%
AEN6EILL LA 5D ARt I T =3 T ) O BB O K & IRIAARDIFET I AM OFERIZA R TH -T2,
(2) JA—NLVRFAAMER @EFEFSEZEI L U8 R E BRI ERE ~ O = ROH B
DOHFFTIEZ D ANMBRDTZD, JR I LFEORRBEREREZBECA L TCWAES P EEZRK L, 7V T #
EX 1AEA F(ZURIE L, BIMIO R - 248 L OFRCE AR AT > 72, TRIEFAED BIFSME D B L
NEEEZREEEZE, BXEOMFLOMmELBE L CEHEBRREZE) 2N TE R L, KEEXI I =
— IV AMBERICARE Th -7,
(3) FOTRFHHEERY FT—YV(ANEN)EE wEFERFLOHINZEEE X TT VT ICBT DR+
Mgk DR EHERCAERERBFTICTFLGT 2720, TUOVTHHEEEHE L T TR DBEERY bT—7
(ANEN) ZM8E L7z, BFRRICIIZMSE L BAZERR TV 2 v U —27 TG, BADLAEICHEZ
BT DV AT LaE L, ~L—3 7 AAFERET VT REEA~OHRIE T 3 [BIOEFR TEK
0 XA DZHENDHY . ZNDDFEAENLIHERNE DAL THORWVICHIRNFF T2 2 & RO 2 50
SHLT 2R EDT 77— MERPGELIL. HTFEOREFHEBAT OHEICREAR TH o7,
3. HERDFELHLESEROEM AF (AWML T, KOXHI R TV IEREROANENHER TE
Ohh, ZFAERCBE\mND R REEINLL THLERRBELIETE D
QI F N OHFEE 2 KT D ETHEIRFETH D
@Es CITHENTORME AR CTHIT R VER LM < 2 & B TEHRANREELS RO LN TND
(RSN AMTIRIE A DED 2 & T FHRREFHIAMOBERICARFEENRNNITETE D Z L bR
T&le, A, ZOXy VU= 70— VU0 R S, @R 6 2E 18 KPR 5, BRI AR
BEE I VFRIC T/ e —SVEFHAMR Y hU =7 IZ X DEIBMBEET VFE] 2L TV D,
*Kenji Takeshita! and Akira Nishimura®! *Laboratory for Advanced Nuclear Energy, Tokyo Tech.
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Teaching materials of nuclear engineering for higher education using e-Learning systems
(2) AXIZBFTEIRFAIERBFORBRELRA V514 VEBEELU
A—To8MEFALERFOARER
(2) Capacity building activities in the field of nuclear engineering at Hokkaido University
using Massive Open Online Course (MOOC) and Open Educational Resources (OER)
AN
RPN

1. [FLCHIZ

THRIBEERINAZTEH L72HE - FEORBANEZE L 2> TND, 22T, KFOFEFHRBER L
Lo T, FRIOHE - FRE RO NCARZA—T T ar— g v 7 — Ll LIS L
TWD, A=V EMEER LR LB OBETESOME L BT 5,
2. A—T UM EFRLERFHEE
2-1. A—T B DOFIE L 2B

2013 4R L 0 | TRV AAE DR AN BRI FEE (EBREF A A =277 0 75%E) & LTH#E
Lo A BT AR L, Mtk - FEHELE ORI A — 7 #6 (BhE) & L TIRR, R ——0
BLWiTunessU a7y E LTRABRL TS, 2N ETIZ, B L%, REEMSEE, BEF L5,
TSI PEBE T ALy T 70 & D3 B 2 PO EREN B £ T 80 LLEOERA IR L., 205 H 13 Dk
EAB LI, 2R H0X Y m— REE iTunes U D& THRETH 7,000 4T 5 (2016 4F 10 A KBIUE),
2-2. KHBARA LS4 #E (MOOC) DFH#

MIT 36 £ O —r3— FRDSERAZ L 72 MOOC D AR — B Ak (edX) 7 Bz 52 1), 2015 412

[Effects of Radiation: An Introduction to Radiation and Radioactivity (3£3EK) | @ % BHaE L7z, Z OEEDZ#
AVt 133 o [E, 3,600 4 A, Z D% edX H DG RO BIRERIEN & 570 EORBER B o T2,
2-3. OER A ULV=-%&EH B OBR

HAGERUE L 72 MOOC JH#HM & W ALHEWN 7 KFMITEEZERE (—EEEE) % 2016 FI
BAGE L7z, S EIISCROFAETAZ BT 204 Th oo, 22 TR, =7V #EME HWis Kinfz %
IToTeh, FEES AT M X DZHAEDTE RSN B DR 2 57 72,
3. SRORE

F—T B OBEE ISR TH D12, R IIDMRIRWGEIRAE 7 S— L, EZ il EOFE L~
JECTAMMNBIEHE TOEMEZRET L2 EDREE L, o, fEFEOEM THNEDEF N LIEIC
ROLT—AbHDHTEND, THDEBFEIZFEMTE DIKHIOME - MR A ARAIXTH D, FRRIC, 4—
T UM ORIE - ABRICIX, SERE, FIEHERLEE, V- AN"—EFER SN TELEMA Y v TOF

il & HERDRE RBETH 5,
B 3R

(1) http://ocw.hokudai.ac.jp/,

(2) https://www.edx.org/course/effects-radiation-introduction-radiation-oecx-radio101x

*Tamotsu Kozakit

1Hokkaido Univ.
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Teaching materials of nuclear engineering for higher education using e-Learning systems

Q) ZEMAETEEZRNRELESAT7Uor—FORTL
ZERT 5ERBRDEEDN

(3) Practice of Remote Lectures Linking 55 NIT Campuses across Japan

by Using Live Response Analyzer System
FLEETR T, W SR 2, FRIEFH M3, BORSON 4, il 5, $aARSERn 6, R FEE T, ik 8
UESZ e S B A B, 25 S R P SR, 33 e S R P S, 0K T 3 e A R P 22, SIS
TEEEFHMPEL, S e TS F R MR, AL L Em B H AL, SRS T & B A%

1. FLC®HIZ

420 55 METIZ® 2 MHF ¥ /XA Gl-net & W0 ) HLHOERT L ERER YV AT ARHEEINLTED
ERHEROCRB R EIMEHTED LI TR T D, BFANCHETIEMBHEZA LRV EHELEDZDIC
RS DOJFET I AMBERREEETEH LT, 2014 4725 2016 4F £ £ CORICEE O BEITK L, KD
SHEMF 2B L, 90 /rOmlEi#FEE 31 [E, O 3,215 AOFEAER OHEREICFE L TE iz, ZOFRIZ,
Tl ERE L TR Y, WEELBOBRICIERT S L LI, BERMICSINTE RN EERL Y
va— RLTH#CE D L)L, E7o, T LHGEE OB G EEE LET L7201 T7 A4 T T v ir—
k27 & [Mentimeter] HEA LT, RAT ALY, FAEPNERFEEND WEB 2/ LTY 7T L¥ A

LT = MCEZETE 5, A®ETIE Tor—hER BRE Sk SATT7Ur—bD
L oAy B = A€ =
Mentimeter & FIF L7tz kispla s | Soonofit | | “owF B s

T D,
2. ZENMBEEZHNRICLEEREZORE
BIfE, 42 15 [R5y DikF & £ DR E R =
HEBOY— N RIS TR Y . B#HO
FERENOEHAL JRTIR . BB A 2V KU
WBi#EE COar T oY EREDEA I LT T
FETEDLH1C>oTWD, X1 ITER#ER
Tl P ERNAICE T 2EM A HEF L VD L X

www.govate.at and use [he rone 50 62 41

S 04 BRI B el <k S AL B — M. A B EE - AC
SLER"?
3 68

13

7
- ™
] k4 P2

1. BIEFDE=_S—I{E

QFRFHRBOLEMEICEHLTERLTLETH

DO H R, FHANIEF v R RADEBOMEA & AL ﬁ%%-ﬁ%%é 28 46
LI L A LT DT A AT, M O RN TES
A2 EBHMBEET S !

BRAEZ VT NVZA LNIHERT D52 N TE TV,
3. HEMR

BB A 2 VT DR a Ei L L g0
LARA KT v — M XD FEOERE OB %
21T, HFOANE THEROFAICERE

A3. A A= LB ALY 31

AR
N=59

M2 [RFARBICHT HERAERAMEROEHEL

B s

N=53

NEZ ST PR TET-, £7-. Mentimeter I LV . B{BEICEBR LR 2R TE DL HIThoT-,

*Hideki Tenzou?®

3National Institute of Technology, Kagawa College.
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toxicity of high-level radioactive wastes
Chair: Akira Yamaguchi (Univ. of Tokyo)
Tue. Mar 28, 2017 1:00 PM - 2:30 PM Room G (16-207 Building No.16)

[2G_PLO1] Nuclear fuel cycle strategy for reduction in volume and toxicity of
radioactive wastes
*Kiyoshi Ono' (1. JAEA)
[2G_PL0O2] Challenges in fast reactor cycle
*Seiichiro Maeda' (1. JAEA)
[2G_PLO3] Challenges in dedicated nuclear transmutation cycle
*Kazufumi Tsujimoto’ (1. JAEA)
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Development of technologies for reduction in volume and toxicity of high-level radioactive wastes

(1) BAMERYOREEL - EEEEBRD -HDORREY 1 VIV
(1) Nuclear fuel cycle strategy for reduction in volume and toxicity of radioactive wastes
AN SR
YR AR AT SR BR FE B
1. [FLCHIZ

Wk 25 4 9 HICSTGHRF AN E L7 TH A U MFSEEHE Tk, @l Y1 7 L ORFSERE 5y
BRI A EEARTRL L U CHOR Lz 3ARRED—2 & LT, [FEHY OWA K OH EE ORI % B 15
LTZWMZEBRFE N BT b vl [Al T, SCREE O TR HE - BAMERH MRS =) Tid,
HEREREN S 27 L (ADS) & HUl & LIZFFEBIFEIC DWW C b HEES 2 T tE /R S iz, PRk 26 4F
4 HICHERE Sz T =R HE ) 1B\ Tk, BIROAZFIH K O L~V P BEEEY)
DA - BEERBEOBLE G, BRI OFHHEIENCHET N E MK & U TEIREH 1 7 VBCGR O HE
WA AT LT 252 LBRWD TRINT, £O%, PR 2T HE T I, BFEEE L R x ¥
—Tfa B LN AR S, 2030 FEOREEHE L LT, ENKRIEE & 1,065TWh D 5 B /1%
BOENGZ 20~22% & Liz, ZD X D RRRO T 71388 2 I, BEEEWY DI M O B DR
Bk A B AR U7z @O sl geBiEh o A 7 A &2 BN U T2 BIREHRIE O R & /BT 5,

2. BBV A 7 VR ONERERE Y 2T A TDVAF—T7F )4 FOYHA 7L

B VEBETEY OB - A EFEEEOT-DIC, FFICEH T RERERPMHEII~AFT—T 7 F /A K
(MA) Th D, @il Z A7 MA OZE#E (MA U YA 7 L) VAT A TiE, MA IZ MOX BREHT 3
~5% DEIE THHEIZIEMINY A 7V S D, BUEDBIKIFAR D IR IR AR mdiF AR IR
797250V AZEE LSS, R TOEBEFTMARY YA 7L Sh, @EFEREN TRz IC B\ T
MA JERIREIZ IR 5 Z &127e D, Z oft, BAKIFERRD O @l ERRICTERICBITE S, BKF
TN =~V ORFEWGFT LTI A EERZOND, WESTFT I FITBNTH, @i 7 VEA
(2 KD FREHTRE ORI 7V =T b A X ) — DR A MG, & LIV BRI O
ALK OV & EAR ORI BN 5,

—J7 . IMEZFERE) S 2T L& ATz MA OZZE# (MA U YA 7 1) A7 K TlE, BKIFRR & 1%
BNE MA VA 7V EAT OB Y AT DB AT D, Wi D BEERUZ Y A 7 L LREE DN
HEREREN S 2T D& W2 AT AE, MA OBEBEEL AT ZENARETHY . @l
ZITOH MA VS A 7V ERIER, & LV R PEBEEY) O K& OV 5 IR BE R L5 1T R &
<HERTE D,

3. ¥bVIc

2030 FELARE DR T IR EFHORBE LA T > & 0 LW, [ ENH L~ EEEG THRERT 5 &
HELZGA, EEFEA 70 H D OITNEERERE S A7 M2 XD MA VA 7 LOEANIZ LY | B
WA S OB F AR DR R o D Z L By otz

Kiyoshi Ono!
1 Japan Atomic Energy Agency
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Development of technologies for reduction in volume and toxicity of high-level radioactive wastes
(2) BEFHAINICETEFYYLID
(2) Challenges in fast reactor cycle
AT Ak—RR !
YR AR AT SR BR FE B
1. [FLCHIZ

EEAE & Z AV BIE T DIRE A 0 OREHRE . BAER) AW oo AT AT ST & o TR ATEE
IR RNF — MG T D F N R EIRERE DO —2 L EZ b T D, 22T, mdlF A 7 b8k
SN D@ L IVGTEBEIEMIE T 7 AE bR L U CIRI-IE L 3 5 3B Ch 208, BB BUEEZ a3
LHXAFT =T 7 F=R (MA) Z & LIV EBEIEM 2 LIRS T 2 2 & 13, #IJF L35~ D AR ER
RAEFEOEBUCEH LG L, BEEVRE ORI A2 72 FEE 2D, @mEFEY A 7 VX, MA 2Rk
D—HFE LT, OV AT LRI AL, ZORERETXLFT—PHFZHH L Tox e L
THEHT 2 ENETH D,

2. BEFHAOLTO MAFIRICRITE-8RES/BICETS52Fr LD

EDEFTREHZ IV T MA Z0E T D8R3, v 7 - 70 b =0 LEEEEEY (MOX) BREHT MA % 50%
DUV TER SEZ MAGH MOX BB A BT 5, 20k, MAXEHT 52 LIZKD MOX BRELD
Wk (RS, BVYREEE) ~ORENMERICHEINTEY | ZORERRMTHL Z LVHPH LSO
%, 2. MAEH MOX BEELD 1IN O IR 28 203 2 720 BRCms FBRIE [ 1230\ T
Am (e KH) 5Wi%) KUY Np(FI 2wtde) & & T MOX B BEAFRER S B, ~ Ly MERRE(bS o K E
AN GELNTWD, [ OFEENFER L72#IIL, BRBEIC > 7o 258 & il - 5 R BT RURUERO2L
HIMERE & fERE 3 2 7o @ DOIER R A 3B 2 2 e . RIS 2 T 25 CTH D, ZhbHD
MR 2587 — 2 13 MA B MOX B DREL s BT = — REDBRRIC KM S 5,

INRFEETH D L ODEEF TCOMA Y YA 7 LVOEERBR 7 ey =7 K& LT, SmART (Small Amount of
Reuse Fuel Test)V 1 7 VEHHEINHED HILTE Y | & LV E e s (CPRIZ T, TS OffE %
HIREF NS 1g L =D MA (Np, Am, Cm) 23BEICEIN STV 5, S, MA IR OB Z 1TV FGTBRE
B (AGF) 2T by MLE, BT aIT, T IS TRE L T80y A 7 V2 FE5ET 5T
ETH D,

Flo. LA 7% 720 D MA AR I 572 0IC B RHEMEEEM & LT, msfETIc X
LEEITEW LV E Ttz b3 Bk BoRkAl (ODS) 7 = 7 4 MEADOBHF D b, fEE i o
WR., HEEREDOREENEFEITED LT D,

3. ¥BbYI

Rk 28 4F 12 A RIZHEF A BRI S CIkE Shvie TEdFERRE O #] Tk, mEFE s AT LADE
BRI, SEHEEERE (oA U ) DIBROEIEFEIZRT e — N~y 72K ET 2 2 &0
RENT, TNHEDOF Y L PRI — Ry ZICHRISNL TN ZERHIRt SN D,

Seiichiro Maedal!

1 Japan Atomic Energy Agency
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Development of technologies for reduction in volume and toxicity of high-level radioactive wastes
(3) BEBMYAINIZCEITEHFYYLID
(3) Challenge in the dedicated transmutation cycle
A Fnsct
LR AR F TSR B T A

1. [FC®IC

OB BEANT I, PARREY A 7V OFLE T CRET ZE LVAVERNOEFGEE CHDL~A T
—7 27 F 74 F(MA:Np,Am,Cm) % Z3BEEI U C, ZERMEE I3 EMERICEERT 25 ch D, o
ARSI 2B A LT MA VYA 7 Vo 27 A& E LTI, KBILTC M-S A 78 & TR
Ned (K1), EFA 7B Tk, BERSRO MA % 5E R B IEREH B ISR TRE S L
THWADIZR LT, TR TIk, PHAREY A 7V &R O % BEPNCAT 5 /NS O %2 1A 53
YA I NERND, B BRI T AR AT 5L LTE, 2030 FREBERGHY A 71T
BhER X BRI AAT 9 72 O I NINE 2BRE) < 2 5 A (Accelerator Driven System: ADS)& iV %, i
ZNORETRMEMRY | TEY A 7 A8 13, @EPIC K2 E L BAMEZ FRFIZIT) 28N TED
AUy MRHY | EEIFIC X DR A 7 VR EB L GA I BN SRR CH D, — 0, [REER
X, HEHBREN A 7V & KA A
T LEY BT Z LT REARE

EEES 1 2L FIER

A7 IVOARPN BN L THEFEICHE V %Eﬁ?ﬁfg
SOV P B IS R T X B iy —— D
LSKE ML 2D, AT, A GhELT! ST
o ) (22 SERH oo [ mER
i A7 AL LTO ADS OBESE & i~ in M
SEIOTR oA e
D& &b, AARET JIHFSEEE SRS N

FFsE O] A

(JAEA) THEfE S LT 2% ADS HFZER %

DB J OFFREHE 2 A8 5, 1 5B CHIFFEBRA %8 & 520 L TN % A O MA A
BIREHA 7 WBES

2. BERERERYA IV ILOBES K UMRBEORR
2-1. MnEZREH > X T L(ADS)

ADS (%, INiEes & REEFIF 2 AR DY AT A Th D, ADS DIEHE N N MA 28D JF L% X 2 (2
R, MIERZRCEE MeV 22588 GeV TR L7251 A AR/ Cb 2 EEREIC AR T2 & . BIEL & '
ENDRIEARE, KREOPHEFPIKE SN, EHTHLEEEOE DI MA % £/ & 5082 5%
L, EOLLEH SN REOTETZRE TS5 L. MA ZHFETZWRIN L TESREKIGEEZ L, E
\ZELFF i F TR PO RA RN 72 D, BRFUREE, 3772 BAZ Sy 2 0 B SO 3 S Hh M 7
LIS —ERRE CTIRFF S N DB H OJFTIF L 1Z 872 1) | ADS Tl MA JREF 2 S50 U 720700 % 3 (S AR i FUIRTE
WLTHEL, ZRICX Y, IR D O B — 5 AFCREEFAF 0N T OB S SSIE — SR IE IR R
INDHN, BE— A& IEDIUTE HITEESONINF LT D7D EBEDENWT AT LETHZENTE D,
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MA R REE IR D SECOEE EEaOR
RS- 9k

X2 ADS O JF

ADS # MA AL 2T 5 LTHWD Z L OFIAIL, R R R AT KT MA & RiE22E
fif L C MA OZE#EZ RE S LTHELLS MADOBEBZIT) ZENTEDLE VW) b D, FHETIC
£ % MA O EOIIHFE T O = F L =78 IMeV LL EOFEIK TR E 25D T, MA ZEpREHT
BEMT D012, @ETETEZAVL0O0RFRNTHD, LnL, @EF T MA 2 ERT 5512
X, SRR O OB DO D ORMBERAEC D, Bz, EOT 4 — KNy 7 R &R
WHMARA RRIGENRKEL 2D —FHTADT 4 — KN 7RO Ry 77— RN &< 0D, =
DF=HIT, FHHF TILER TE 5 MA TTREI OB EICHIR S5, —J7, ADS TR /20T Eilo
MIRER ORI/ & < | BEEHOK) 60%FEE F T MA 2395 Z L3 FREL 72 5,

ADS DO FHETIRE L CHWDET RAX — 112 X D EORIE, AR T 4720 of A= L
=2 OB D7 TH TR & WO FILENH D03, KIRE OB 7 IEER OB B MLETH 5,
ADS JH DO KFRERS ks & L Cld, SIBINESRS R OALTHD LBEZLNTWD, #EINE DINE
22 & AR TS U ORISR LT 5 2 & TINERMERE (=¥ —2h%) ZREMICm ET& e
ZHND, BEROG THRAET 2 P EFEIE, EAOEROEEEICIZTAT 50T, BEEOKE W
MEEAERICAND ZENEE L, ADSHIZ—F v hELTE, =7y NAKREZBAME LTHEX
DWRES =57y FEHWDOREROEZZ S THY ., ADS KRS —5 > b & LTRBIER SN TWDH D
E. AR RLFEEETH D, 1 45% L B A~ R 55%DEE . @lE(124°C) 7 5 il A.(1670°C) £ THRJA W
IR TR T dh 5 72 DI A V2410, MA
RSy & DR CHERR S D RER A O O A
i, By — 7y AL RIC b O ERT 2
DOPRHGF EEENTHY | RIKY—57 > FOEIC
X2 —7y PMBFLEEM E L CHER SRS,

L3

JAEA 73 2%9 % ADS (X 3) (%, B =iEE1-n i
ﬁ%&%ﬁm‘ﬁ%x“\oy F}V*Eﬁﬁkﬁ‘t‘%%ﬂﬁé\b AERES

I B IR ZT NT, R EIR R O 2 m——3
— 7y MIIXES E A~ AR 4E%2, MA % K& mamnsznzan
BTN RIE A AT 5. JAEA T, Zh S =

E—AENES
et e

F TIZ ADS DORABR BRI %3 D FAn 2 bF 555

% M LC & 7z, ADS RIS SV TIE, s
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DIEWRRBRZ B L, IEREEEOR E2K-> T, e 2~ 2B R M2 — 7~ SIS
WTIE, SR A~ AT OMEHE 2R, BUiBRER, S EERER, MERRARBRER T T 5,

MEHERIZBI L Tk, SERRBREOL— 7R BRICE Y, BARDIRE - BRI R IEIC B3 2 e
T—ARBEINTWD, £7o, MEIOBRRIEICKE < BIRT 2 BREIREHE - HH > 2T ADB%MN
EDHNTND, SHIZ, A ADR—/L = T —WFFEFT O g 2 > TIToi 7 MEGAPIE [E
L[ FEERTH) IMW Oh B A~ A S — 7 b OF) 4 » HIZbl- 2RI L, BIfE, ©— A%
BHEO RS #ZRBRNRSINSECTED STV D, REEFUFORFHIE L Tk, &0 - W - fEEmEN 6 0
FRATHIRFFE IS HIL TN D, RO T b KE S BR D E—AEIIONW T, B ailAad b
To B — AR LW ANV ORREIC L DIRER OEREE LY BE LSS R Sh g, £, R
B LB DRERR BT ICBE LI, BRRSEA IR Z WA EiaBRIc L 0 . MR RE LA LN T 5,

2:2. vAF—=T I F ) A4 FEEHARE - BAE
ADS D MA &R LTI, S(LREI OB 2488 LT 5, X 4121, MA B2 22 b ighkt )
OEGETREOMERZ T, ZNE TORGHEREND, MABEBRARELE LT, I v 28 E RV EiRE
MA & AL 5 — 1Al & ST D, SARBREHE, BRI MA JC3R & SRR T8 7R RE T
HAEESHD Z ENATRETH 5 /500 MA KA HIREL & LTl LT\ 5, £, AEAE <. D oBYRE RN K
TV, EFEESICE O TUREHEE 2 AU L 0 b+ ITE SR 2 LIS Lo TREH T o8 o 8)
EIHIT O NAEETHL( [a—L F e 72—zl (cold fuel) | #&), Tk - T, BREIOBEEC
9 FP AR AZ Y 72 ERIfI SN D E WO FER DD, —F, RRBREHODLEICKEIC
ARt B C-14 DAL E IR 5 12 (2 KIRIFAELL D 0. 36%0D N-15 Z i L CHEMAT 24BN H 5 2 & 22K
TR TR EMEN T4 TR WO RIEET A FHK TR ) BENH D Z LR EOMEND 5,
Flo, THETITEEFERBEAO (U, Pu)N 72 & & 5 D 1= PR O B ZEBHZ DV TE, o0 Ic il &
NTWDELIFERT. SBROBRBIZENLETH D, 7236, BBEIC LD MA OERZINH] L MA B2 2 #us L
ERELTDHEDITIX, UG ERVRENER TH D, UZEERVERECRIE & 72 28582 X 5 G
ZALDOIH 2 FZB T D7z, BITEDOFKF Tl
PREHFIZ Pu 2 EGieZ LITLTWADMA & Pud
HmiEbiIB L2 3:2), o, BN HHHEOT-O
WZBREF R & T P12kt U CANTEE 722 BB o

G FLE
TRUER#)
(TRU-Cd& %)

F— A ZeN TH Y . £ OUREEITHI 50wth e g s
LTCW5, ZrN 1. MA 220 Pu 22{L¥) & [EIVR ( §1t*ﬁlﬁ¥4*ﬁ | §1t#ﬂlﬁ¥4*ﬁ | [ﬂ‘iﬁﬁﬂlﬁ(ZrN)*ﬁ]

BT 2 T2, BRBHN RIS A O KT
AT B & & bIC AL RZZE R A 21
WORENESET D EICbHFET 5[4, 8],
MA B8 Pu (B 5 o 63 ¢ TRU) G AT AL o1
HECOW I, FREATIE, FUBCH B (Ehmcs]
(A& AR L Ly SR AT 4 MA BEZS IR LB TR O R

Bt % RBBGE AT & BB LR I

KR CTOMBE & 0 BAF R F A R BT 5 BB SN TV D, ZhETIC, 20Kk LTl
ST RO TRU G A B L 2 O T PRI 28 FEH S, 2 ORI T — # 4EIC £ L BT B,
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VA BEZE AR 2 1) b SR D 720113, MA BEZEHIE T3 D BN B 7873 % TRU 2[RI L, £z
B LTIROY A 7V THEMT 2B 2 0ET 5 2 EBRBETH D, OB TRIZHB W TIE, 1]
FIRE R OB KA (FP) & 70l L CLIERBEREMR L T2 TR B A IR TH %, TRU ZLWI BRI AR
T D7D, TRUED~OBAFLIEDOHER TR TH L LEX LN TWD, LarL, Tk TOME
TITEBR I E BT 2 & N-15 DEINARARETH D Z & KU TRRORE TH 2 iR ) &
ZMMERET 2103 OLENUERZ ENPOLRBAFLIED A Y v MIRVE STV D, —,
ZABREHIEMROE T I vy 7 A THY R OeE L ARECERICEE L RT Z & EMOLERE
M o RV — TR AR K DU FTRE R IREE Th 5 2 &0 HONN-15 ORI HERINAE S Th D Z &
NG, A EREEALERE & U TR S TR RME A TR &3 5 e UL B & 5 — el & L CFSER
FRET->TWD, M5 1TiE, BUEMRA STV % MA BABM EALWIRE O 2L BE TR OB R 2017,
AR TRICB VLT, BICB W TEAM DN ERT A2 E L RBORME L, &BTHRITA A4 1L
L TIREME TSI %, Bilick T % emoc

SRS OOV R SR TR O SR A IR AR (ERFADSHEH A i O*;‘“*i)

JUER L [RBRTC, TRU (ZHUE OER B =L ol RERIE | = ——
DI LT P &AM S, i F L ! fé;lf;&%'; lé]dbl _______
THEIE N D, ZAVE TITHREF ST & 72 - “;ﬁg;ﬁ“ ——— %jf%l
(ZHEIR Cd Z&2 V2 751, Pu & MA 22 —F5% A1 % mfﬁ*ﬁml{*zﬁ?" Mo |
TAHZENTE LI, JRBERIE IR % ,X, (Tl?ztlﬂ?d) BRRE ;I;L#iﬁﬁﬁ —"1t~ D
ERELLTDHZIEICVEHEST 5, ARUEEMIC I :},g{gogq;‘:-: o & :W 550
o CRiRCARR BT IC I S 7= TRUTEHR A% 2 TRU-Cd | BT, ISHIEN
(LAt 2 BRI TR TIE, EHT AR i E/ b ey e s
HiC TRU-Cd A4: % T00°CREHE TIIEAT 5 TR — =

EibiE] BRI, T E TR OHE
TIE. Pu LN VA &5 AT & AV TER
FEHEO AL BE RN IR T 23R4 5= 5 MA REZSH T 22l Rt 0D i ALER TR O AY B
i L. DB EZ MR LTV D,

B, BEHBENY A 7L TROFOIWEORICOWTIILUTO L ) IZFH SN TV, BIFED ADS (
Hi 77 800MW) D% FF T, 4F DM EERT 2 MA B34 2. 6t, Pu B3£I 1. 8t (TRU A5F 4. 4t) TH V. 1 REED
A 7V (K 2 ) TEEAHR S U5 MA 51X 0.5t TH S [5,8], Z D MA EITEBIAKIF 10 B 2 I RAET
HEICHE L, BRI 40 BN BIRAET D VA ZREHT 57201213 4 £ ADS BN EEL 725, 4 Fd ADS
M OBRELE UTERF 17, 6t (RBEWIM Y 2 ERI72D T, 144720 8.8t) D TRU Z & ATERE O #E . K O]
FEEE D BEOMH AFREI O Z Fhi+ 2 Z L NN L 725, HHMIZIY H# 5RO EE TS5 &
EHERYA 7 VO EREIL, PARBEYA 710 1/10RETHD L XD,

3. SROHE

ADS (ZB9 % BRI IR JEB R 3 i STV 2 23 EBUIEZ < OEAREN & 5, BIfE, JAEA T
(3 J-PARC D5 &R 2 T ADS O EH I 6§ 5 A JEBE %€ 2 17 © A M E B fisx  (TEF :
Transmutation Experimental Facility) O&EF%Z 7 LT\ %, TEF iX, 400MeV-250kW DBG1- &— A& e
A ARG S — 7 MIZ ST LT ADS B TR OSBRSS & A BHR S 217 5 ADS % — 4 b ikBRft
7% (TEF-T : ADS Target Test Facility) & @A 227 MLVOBRRESKREKHE T (10W RRE) BT
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— L%zl a0 T ADS X FBR

EHWTEEELR Y AT ADIFY % 22 SV R SRR B DSH =5 Rl AR MEcS: TE
. B : REEBTL — A CORMEES—5Y RO
PRSI 2 BF T3 2 K S i B 5 % SEEE @ BRI UM O F IR
o MRS @ MEHEReRES
E?!ﬁ—b: 40‘pMeV-250kW

e

B i 3% (TEF-P : Transmutation
Physics Experimental Facility) T ;
&b, TEF-T (X, ADS AE
— LEMEO BN B A~ X
TOMEHRRRBREZITI & &b
IR E A~ A X — 7 v ML
W HL T DO BR % & WFFE B 6 B Y &
LCW5, TEF-P X, REGFIRAE
& U7 B R B R A B B —
LEEAL, @ E TSR
T AR IR CBREN 2 RIS E Th D, REGE ORERESCOSEICET 2 ERORBELZ D 5
72IT, ERFUIRRE TOERR BT O B R FZBRIEE Th 5, TR 25 R B FEM Sz [SCRREE R
B R B S BEOBE - AR IESREE S o THEGRAOERDY £ &) (B 25 4 11 A
WTIE, [J-PARC DOBEZEHFERMERIZ OV TIL, ROAT =M Tl 2 E NS B2 5] Lkl
SNTEY, 4%, TEFEFRIZMITEIHHZED THSHIETH 5,

Ero, THERAOIY £ &) 1BV TR, BERREH A 7 WO A 7 VT & S 1= 4%
BRI DN T, THATRR B DRRFT A 17 o 7o RS R, B, BEEBAR B O R B EFE B IO AT 5 =
ENTTREZR B SEBH R BRIS I H 0 . TR ORD AT —JICBATT A Z L RS TH D) Lilfishiz,
F7o. BRICRBEFEREBRE IS H 0 FERITEW LR ST D T Y1 7 VRIS (23 2 Hffray
FTvarE LCORNEOHWHCNE R T — 2 R EZER L T ZEBRRETH D, Lz,
IS OFRITKR LT T RS IR E MA B2 28 # 25kt o0 i A LB il D Bl i A &
SRR E THIE EIF D2 2 E A B L. DAL 0 S ERERIE D2 W BRIZHE L 72 2B OB & =2 —
)b RRERHE W23, KON MA OREEZBBICANT Ny FH A X057 E&2FER L CTE 7, 4
#%lx, TRU BEHE W/ NRBGBR 2 S 612D | BT SRR b B O A ULER C1F & N T2 BRI & 5
BRI L7 MA &2 Wiz T 2 & L bIc, @lbe e BIRE QB H it & U CRFZEBRFE 03 s
T EIIEIRDN D D FP BREFANCHPEFEN) O WBREAN | K OEMRE L P72 ORI TR E O
B0 T COEFEZ B Lz a—/L N2 COR Y A ZBRGET 2 TETH D,

BN

1) [THESYBE - BRI DUV T O FBYRRAD & D £ L DIZHOWT ) CRFE BRHdf -
s MRgEEhE - RS OB ERIRE B S BEOBE - AHEA N E SRS (2013
11 A).

Kazufumi Tsujimoto !

! Japan Atomic Energy Agency
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Planning Lecture | Technical division and Network | Nuclear Non-Proliferation, Safeguard, Nuclear Security Network
[21_PL] Challenges and Solutions of Nuclear Non-proliferation and

Nuclear Security
Chair: Hironobu Unesaki (Kyoto Univ.)
Tue. Mar 28, 2017 1:00 PM - 2:30 PM Room | (16-304 Building No.16)

[21_PLO1] Current Status and Challenges of R&Ds and Human Resource
Development related to Nuclear Non-proliferation and Nuclear
Security
*Ken Nakajima' (1. Kyoto Univ.)

[21_PL0O2] The Causes and Practicable Measures for Computer Security Incidents
in Nuclear Facilities
*Toshio Nawa' (1. Cyber Defense Institute)
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BAE - RIERFE - RtXa) T &8RSV Y3 Y

BAE - X2 ) T ICBET 5B REL TORK
Challenges and Solutions of Nuclear Non-proliferation and Nuclear Security

(1) BFBE -BEexa) T EBEOHRMR. AMERICEAT SHIRERE
(MEXT A& - XV T4 BRSMLT)

(1) Current Status and Challenges of R&Ds and Human Resource Development related to Nuclear
Non-proliferation and Nuclear Security (MEXT Nuclear Non-proliferation and Nuclear Security Working Group)
e fEt
URUH RS

1. [FC®IC

SCHB PG - R OBFPEIREE S T, TEARIEE - X 2 U 7 ¢ ORI LB R JEB SRR, A
MBERTFE, WA EOREHEE OFREMER B % =2 U 7 o RHIRIZ w1 7o R 22 23 s LT
ST, BREICRIT DEAIER - ¥ 2 U T o KGR0 24 B2 078 B R R C A B R THE £ O
FALEICOWTCHRERRIZ1T 9. ) ZERIFHBNR L Lz AL - B X2 U 7 EEME) MPRES
TS Y, fEF L, SRR 2T LY | EEEMSICSML TE T, ARETIE, FEERSORIEONE
R A B E 2 T, BARIEE - e 2 U T o BTSRRI, AMBEROBMIZOWTIRRD,
2. BAGLE - EF21 ) T4 EERBKCONT

WEOTEIC LD & EIREETAIT, Pk 224 4 AICBEESNZE LB X2 )7 o3 v &
FR. B PEICBWTEALE - X )7 0 0BICER T 2 A5, AMBERFELGT 52
L L LT, TRFADBHONZEREICET S ZER] (Bl P OREENERSR) Ob LIZREINT,
Rk 23 4 1 SIS LI G 03BfE S, 0% 2 [BlZio7z  BLEEANBR % O FRiHl & ORE 217 - 72
%, LIS TEEMRIEOIREETH o 7223, R 27 FFE LY KIBICEB 22 L TEBHZHH L T\D (F
AR 27 45 A 4 [l G & B, Rk 28 45 12 A £ CI2 7 BIBRAME) . Ak 27 RO 4 RIS A IZB W OR
SNTEAEEMZO ERBRFFHIZUTO LB ThH D,

(1) BEAYEEL - X = U 7 ¢ RHIRG IS S B e i FE B JE AR SV T

(2) BALEL - X = U 7 1 IRHIRIGIC S B e A B RRTFEIZOWT

(3) Zfth, AL - Ex = VT 4 ICBT 2 REIC DN T

R 27 EEETIE, REERRICB W T, BB EOAILE - X2 )7 0 O T TH 2 A AR
TIRFFERAFEREME DAL - e F =V T4 e BT Z— (ISCN) OIFEEHIZSNT, ZhE TOIFH)
DR & VS HIRD fTe R & FIEIZ DWW CORG %2 EICITo 72, Tk 28 FFEEIL, [BEAER - XY
T A B OENSN O =— X RGBT DB EORACHMPIRIREE A L S %D D&
BB T —~ Z[AET D1 OICHE R R EZ MR FICE L DD, ) 2L LTHD,

Aty varTiE, TRORIEDEARILH - Bt ¥ = ) 7 A FEERSOFERIICOVWTHRET 2 & &
HIT, REFEORBNS ., SBROTAMEIZONTIERD,
SR 1) http://lwww.mext.go.jp/b_menu/shingi/gijyutu/gijyutu2/076/index.htm

Ken Nakajima?

IKyoto Univ.
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BAE - RIERFE - RtXa) T &8RSV Y3 Y

BAE - X2 ) T ICBET 5B REL TORK
Challenges and Solutions of Nuclear Non-proliferation and Nuclear Security

(2) RFAERICEVWTHASN—tX ) T+ ERXPRETIHIERLE
TR 4 % 5K
(2) The Causes and Practicable Measures for Computer Security Incidents in Nuclear Facilities
A FF L
WA N—F ¢ 7 = AWFSEAT

1. RFABRERYES A N—REOEL
ZZHAE, A NBRBEIREZ L AADLBEA LSV ETRELS B L, HAEECREAETICKE
WA HZ WD, ZHUWCEOP T, R IR d S S ERFERCEZIATNIED TND, ORI
ZIRT MR O THZE L) KO TAZE ) OBLETHD 5 L, BUER DS HOY A N—EFXa )T ¢
FROBAEEZF L CLE IRENHMETE 5,
1-1. S ZEE
o HIEA VT THEENE Uiz [T A S—IBOIRABEE O
o WA BB O M 72 AL K O K D TR RESEIR D 45K
o HENHIEY AT AGHEZ LY =T Y BT D AN L ORI OR%
1-2. HMZEE
o HMI K OGHUHEEEE 23T 2 TPLHIZ2HM L O] ~OIRFEDOEE Y
o [T XY w7 Ry bU—7 ] 10T 2 T EREISROT 7 & 2BHE DM |k
o BN KR UMERRNIZEHIT D EFHEGELOR Y U —27 0 [3H1E]
2. EGHANR—tX 21T A ERETOREER
SFEIERBFFILEROBE L I L TV DR IIMRIZIB N T, @dnE - K= A b - i 2 8L,
MDY AT AR OLEEDP R S LB ZREA RO ] OBABRBEBEMIITOI TS, 20
WPz, BRI ZEL R ONEAL DRSNS Z & T, BRFEMAT 2 agoEsiid) . SR 2o
IT [FREROR Yy FU—2 ] 2L T [FLIARE ] F2 Lo A R —tX=2 U7  FROFEAE
BEMEAEE - TETVD, IDIT, ZEHABED T TRAET D TRERHINN— R T = 7T NERICHAIA F
NIV 2—b) 0T R ORNTEBN 72 TGN OEBHEREH ] IS L D2 REFREICERE L-FE
HHEALRMIIFEIN TN D,
2-1. TRBRATLHAMEREE] ZALEFETOT S LICK S FEES
o [HM (EHK) VAT AR LU TEM - v AT AOFHT — Z EE2 TV IATLED T2 3B
M35 aGeig s 12, REZr 7 7 A0RFEE LTHEFHENLZ B35, D%
X R GER) VAT LAONEIC, TNEFATTHRIORET v 7 T AA BB S 7 REET
FELTWD,
2-2. TEBRRORMBRBORY FI—0 ] ZHLEFERA
o JRFNMRIZB T DLAL—T AT b GHEK L 2T 2%) 01T, FEOHEN I AT LA TH D
T ENEL BBEMIICHEATE Ry P U — 7L SN REER S H I SCE L ST W W, i
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MEDR Yy b U — 7 ORI REZ IEMEICHE TE TORWEEEAE L TV D,
2-3. THHAHEFHE ZNLEFERA
o T IAN— MHBWITRTFERD B TR A IR ISR DIAE N2 EFHARIEL. BEOH D EE
7T T ARNIE S IV TN E — BRI T THEHEMIEAIEI1C & 0 RIER AT 5 ArREdE»s
H 5,
2-4. TERERRICN— FO7HABIHARAFNFEED 1—)b) IS HFEEH
o HERFIC A REIREEZITR > T RWGE BIESWIF v T o U TR AN— T = 7N
WCAREEY 2 — APHBAEND T —ANRFEL TS, ZORIEEY 2—/bid, FHl - $lE s 2
T ADOREEFELESETLE D AR D 5,
2-5. THEBRABOEBUESRE] ICXEH VA TLDOFRIERE
o JHRRWERDZE %ﬁé%%‘ ZXET 2 F =2 U T o UL OBERLRE A OAF S MERERE I EE D8 A O AL
DN EBUEFEE I L O EREZFF T IMGREMEON T LE S BENH D,
3. HEML K
FAN—tF=2 )T ¢ FRIOGT DHERARIL, "HH () "2 L35 MERtx=2U7+
Rl TERLS, "R E TR ATEMR LT D (A RN—kF 2 VT 1) FEMFUES) 2HEET L0
BRD D,
3-1. TEREF2UT oS & TERALESR] OEL
o [HHREX= VT ¢ IRH IZEHEE (Security Control) (23 o F4H 28 OBE /)8 2 EEH S
DA, THERURESS | (TR EFRITHILT 2 X HLATE) K O ORENMERF 2 LT 5,
3-2. TEERDES OBED-OOEEKRLS
o ETORREN. MUSHZRBLEER (Situation Awareness) %179 Z &,
o EUEIN/TF—LD, A (Detect) — b~ VU 7 — (Triage) —xf417H) (Respond) D47 1t X
BT R OFEHREN DR EITH Z &,
3-3. TEFERHNEE) OMFERIE-ODDOT I aVTFTATLA
o CRIFEF (Situation Awareness) DILFT LM EDT=HIZ, A N—tF 2 U T 1 HE~DOXLAESE
FRENZ K DGR M OSMBO M ZE A FA M L 7= R = % S,
o HEIKKRH OMEFF DT DIZ, EHI e BRiEERFIFE (Communication Check Drill) #0 TGS %
(Teleconference) % ZEfit,
o EBEEWREREN DM LR OEH OEBENANOHIRD 1= DI, BT V) A% _—2 |2 L TTX (Table
Top Exercise; ML EJE®) % I,

Toshio Nawa!

1 Cyber Defense Institute, Inc.
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2017 Annual Meeting

Planning Lecture | Technical division and Network | Materials Science and Technology Division
[2J_PL] Status and perspective of the accident tolerant fuel cladding

and control rod development
Chair: Shigeharu Ukai (Hokkaido Univ.)
Tue. Mar 28, 2017 1:00 PM - 2:30 PM Room J (16-305 Building No.16)

[2J_PLO1] Development of the FeCrAl-ODS fuel cladding
*Kan Sakamoto' (1. NFD)

[2J_PLO2] Development of the SiC/SiC fuel cladding
*Tatsuya Hinoki' (1. Kyoto Univ.)

[2J_PL0O3] Development of the accident tolerant control rod
*Hirokazu Ohta' (1. CRIEPI)
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EHMEAHEEERUVHEHBEFREORRESEORE
Status and perspective of the accident tolerant fuel cladding and control rod development
(1) FeCrAI-ODS SAHEE D%
(1) Development of the FeCrAI-ODS fuel cladding
A E
LA AR BB I RN

HJe 52
1. 8=

VBT T 7Ty MFIZB T ABKIFOLEEMEN BT BEFE VAT A EOEEEEBE LD BIFL (R
BHECHIEES) (A SN DMt OFMmtEZ2 M ESE 5 2 E0FTh 5, BEHEER Tk, miEK
AR 2B 2 ) b S CRUSBAR OUKERAEZME T2 2 & BB A ST E & DK
ISEPIEIT D Z & CHEMMEE R LT 2 ENARETH D, B, RO L RN LRE LR EDTD
i, B AR 1T NICB W TR D W ERMEEZ R OLEN H Y | FimtEom E720 TR, il
FOEEEFE O AT, BB BITREL L RIS ETHH Z ENRO BN D, ARETIE, FREREHEL
B DA D—->Td % FeCrAl-ODS St % DT DBLIR & 4B DRLEIZHOWTHEITT 2,

2. FeCrAl-ODS S 44

FeCrAI-ODS #ili%, &k, 7 v, 7= Lz Epsr L Lt rioiit (ODS) 7 =74 FMHTH
%, FeCrAl #ili%, iRk R (KR) ICRBIND Z LT, BLICH L TENmTEZ RS 7L 2 FH
MRETIR S v, @IRKERSBEM B (B 203, UOJREL. §likf (B4C). AT v L AE D& B EL
L DOEIRSOG 2 RIGIZHHI TE 5, EWOEBREREEA L TWD, —75 ., B OwEHOBLE B,
FROr T DB, 7 LOBPHEIEIC XD RUSEDIKT (BUSESNF AT 4 —) BRI D0, #E
B ~DW O T2 DI TR RSB & 72 5, FeCrAI-ODS #iliZB b/ Biibic L » CTHE A & 5 Z &
THMLZTREL L, RISEST LT f — 28T 5B TH 5,
3FARDJK

BUE, SCHFEF AR DOIRF ) AT LSRR 2 & R E A EIR T XL X — T O BN R IF S22
%ot SR i BE AL B AN AR e i 2 IS B W CTIFZEBI R D DL TV D, RTE CIE RIS FSimE o\ E2 X% 72
DOMEBRFE AT > TR Y, @mRAKZSIMME, @R 2 5D 72 FeCrAl-0DS SO BAFIZAREI L TV 5, %
FHTIE, TR T < lEEERRE A B RN A 7 L BT ORI, ERAME AR D e ORE
7R R D T2 OIFFEBIR M T TR Y | IREIZEERIT O - BRI 5 O FIE OB b &
FNTWVD, ZNHHFEETOINETORYMAIZLY | FeCrAl-0DS Si#E7EE % BT BWR F.0Zw#H 35
Z LT, BUTERELE RIS DL EORIVEZ HECR L7220 b FEitEZ ) ECEx 5 A L 25T 5,

4. SBORE

FeCrAI-ODS $fl D BIE D H AT JE(TRL :  Technology Readiness Level)id, 442 TRL-3 (T b DBIRHRE
RE & PR B OB L, TR RS R FTRE 7R i) ~TRL-4 (71 k& A T HBURERS A D% 3
T A =B DORESL) OEFEICHY | BRTRVXF—FOEETITETHNIC TRL4 ZEKT 52 2B L
T2, TRL-4 DERITIE, FRIAPBHEST B, SRR AR I L 2 B 7 — & OIS, Rk
BT ORGENALETH Y . BRI ZITO 2R 5, TR OGREICER Y HATHL FETH 5.

Kan Sakamoto?!

INippon Nuclear Fuel Development Co. Ltd (NFD)
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Status and Perspective of the Accident Tolerant Fuel Cladding and Control Rod Development
(2) SIiC/SiC HREE DR
(2) Development of the SiC/SiC fuel cladding
A
R R A

1. #8

SIC DN - IHER LA ED & | SICISIC A EHIBAIF I I 2 FHPEREL & L CRIEZ i iR
TR HED SN TWD, HYEFIREBRET T TId, ffatEom SIC AN HESIRE D2 E M %
RTZERH LN TV D, SICSICEAMENT, 1ERIFEEIC XV fEERLY A XM R0 | 1@
RO B R A R R O TR E R ZE R, 200D OMBMFMEIC R & <UKTFET D, IRARBERS (LPS)
MIZBWTIEL, 7704 > M) T HEOBRGERMY P IEREZEET 2 Z LB LT T D, iz,
SiC/SIC EAMEHI W CIELHE/~ RV v 7 21 C REABFET 25613, SiRRLRAK TRE <
BERMEIIAI LT LE S, BRI Z G L@ E RO &IRAKD O F IO &IRKAKEEIZM 2 57200
SEMC%Eﬁ%%®ﬁ%&¢&®%%:owfﬁNéo

2. RS

i RS P DL > & SIC fikHE IS & & b @ Hi-Nicalon type-S i3 Tyranno SA DB R3 ki L7 %, < b
Uy 7 ZHMEFAEKIRE (CVI) ETER I D @EMEE SiC 2>, LPS 5 TR i 5 BEREBIAIE O Rl &
Gite SIC AxtH L2 %, LPSIETHA IS SIC IZBI L i, MlmiRA, iR K&K D728 O A i
HWANETH D, CHEOMMEI~ NV v 7 AREAIT, FHEFOMBARKEOELTLE D 2, Fimsd
HOZRVAEIBIS 2 2 2, RIEICHREAEZ BT H L722\W K 512 SIC kT 2 7>, RimgmHiiio Bl
FBME L 705, BRINBRE T COM @R KRB e OIAFEMEICBE LT, OIS T 208N H 5,
3. BRRESHOEE

~ MUy 7 A0S L 722 CVD SiC 1 1400°C O @il K 28U R U TR E 1w m R OBR{UIE S TR
ENDDITH LT, LPS SiC I BERBIAI RIS U T 10 1 m FEEE D B3 10 o m FRE O BEREBIAIRK 2 & AV IR
ColtBLENEREND, LOLARLYLa=y AEEIRRSNCHIET 5720, BIEAKEKICH L
T SICIXREREAMENRDHD L F XD, SIC OEIRKERITEFERICKE HKFFE L, 20ppb DT
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o VT FA VAU UEVITHDDIEINTBKR LD ER LRV L,
o AT FALAY IR UEVITRE LTTREERHERL TWNWD I L,

o JELOREITHKH L TELWBHBREIIS DY A7 25202 L,

WIZ, AR [ZRE 2T 57O ORGHFEE] OB LB H /T A—2 & HTTR L2
BB BB L TCEH LEEB NI A—F &G Lz, TOME, ZEFEWNS Ny TH TR
WOEHLIEERB N T A—FICRELE LN L 2R LTz, 7o, HTTR HIWEREDE 2 F 2 5E(12,
HMHLIZEBNRT A= RICKHET 2R EEL TR LB EDT,

(1) EERRFO B 722
1) REHEEIREE T 1600°C B X202 &y
2) JRAIFHHMIE AT U Z ) OEEEDPRETZND Z L,
o SRR ERIES ST L Z VIS0 DBIEINE, REEREND LIEU T ThD &
o FFIFBHEMIESI N XY ORI, GIREE B RN &,
(2) FxFHEAERK
1) BB FORERBENETLD 2 L, FOEELWBEGICEDL Z &2 o, +Hokind
WFRETHD Z &, BRI,
o BRI A BERPEIRERL F OBIRSE TV T &,
o BBIEFROBERTIL. BT Ry I NICEESTNDH I L,
o VPRI ITLEAPFELEIFTL2OICHLERBELFLTND I &,
2) JRTFHHMIEANY o Z ) OEEEDPRIZND Z L,
o RFIFEHEAMIEINT L F VTN DIETNE, L IRGEM & 2 IR~V O NmER E DRy 2
EREREEREIO L2EUTE LLLRBEM L 2IRANV T LBHMEDORY 2 ) 12> T
X, RN UF Y EBEBEISERND &,
o FAIFBHEMIES N ) ORI, HIRMEEBEL RN &,
3) ILTFAUAY MR UE Y OEEENME-ND Z L,
o AUTFAVAVINTUEVIZHMBIENTE ST, ATy AV A AT UE Y BRERE
Hanz &,
o AVTFALAL MUY OIREE, HIRMEEBEZ 2N
o AU T A URAY NHNOARMET AR BREFHINTH D Z &,
4) JELDORRITHK L, FLWBEHBKIEIS DY X7 252702 &,
4. F&EOH

R NFRMREMEER (7)) AxT o v 7 @RI AP OREHRG 7T vt 2] [TV TG L,
FRERA AR ORI EERG ORE T HOTAEMEDOE X FIZOWTHE Lz, 4%, ARFHERES
DI FERAIRA AR ORI ONT, [EEEFE T IR (IAEA) %0 T CHEBEEEZ BT,

*Kazuhito Asano?!

Toshiba Corporation
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Planning Lecture | Board and Committee | Decommissioning of Nuclear Power Stations Committee
[2L_PL] Periodical Report from Study Committee on Decommissioning
of The Fukushima Daiichi NPP

Chair: Naoto Sekimura (Univ. of Tokyo)
Tue. Mar 28, 2017 1:00 PM - 2:30 PM Room L (16-503 Building No.16)

[2L_PLO1] General condition and subject of decommissioning for the Fukushima
Daiichi NPP
*Hiroshi Miyano' (1. Hosei Univ.)

[2L_PLO2] Activity of Subcommittee on Follow-up of Unresolved Issues of the
Accident from AESJ
*Akio Yamamoto' (1. Nagoya Univ.)

[2L_PLO3] Risk Appraisal and Management
*Akira Yamaguchi' (1. Univ. of Tokyo)

[2L_PLO4] Activity of Subcommittee on Structural Performance of Reactor
Building
*Katsuki Takiguchi' (1. Professor Emeritus of Tokyo Tech)

[2L_PLO5] Activity of Subcommittee on Robotics for Decommissioning of The
Fukushima Daiichi NPP
*Takashi Yoshimi' (1. Shibaura Inst. of Technol.)

[2L_PLO6] The report from a waste examination subcommittee
*Satoshi Yanagihara' (1. Univ. of Fukui)

[2L_PLO7] Whole discussion and exchange of opinions

©Atomic Energy Society of Japan
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Periodical Report from Study Committee on Decommissioning of The Fukushima Daiichi NPP

(1) EROBEFOHR L FELK
(1) General condition and subject of decommissioning for the Fukushima Daiichi NPP
L &
MRS EARETER, RBRE

% IR I EFT OBEILIEE L. 2D TRERD W EIR 28k 2 th oo, o TRENCHZY
MESNDHEXETHD, DD, BHARFEFAFRE LTI ORMBEICRIIZEIRY M FEUE OB 324
O HETe KO BT - EMBRERZIT O & & b ICFRFHEHORS - BEEL 7+ —3 5720,
TRk 26 LIS TiE S IR I REEITREF AR AR (BEFE. ZER  BBE. AIEER  BEME A,
MAZE)ZRE L, HEzED TE TS,

FriZ, BLo @ WMERIBERREICER Y fEe 7o DI B 2 isn, D U 2 7 3l #te (A (iR i) |
BEOMGEMERERFN IS (FE Mo wd), vdhy Myfa (FE FRE). Fies - RE7 1 v
—oFtE (TR WWAER) ., BEEWRE RS (TR 2300 T 2D T o,

At yva it Tid, BEH, @BE B RET OREF OERIRDL & REER £ B R ORI
T2, InoofElzIA L) AT, BFRHNEZR2OR B TOFBRR LML, KT I¥Ea0
KR L ORI - BRAZHRETT ), ARRESBROEHITEN LTIV EBZ LTINS,

Hiroshi, Miyano!

Hosei Univ.
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Periodical Report from Study Committee on Decommissioning of The Fukushima Daiichi NPP

QERREE 7+ 0 —2H= (BEERICEHT 5RBAER D + O—W6)
DER Y fAH
(2) Activity of Subcommittee on Follow-up of Unresolved Issues of the Accident from AESJ
FHERE 7 r o —RaEs AHERY O IUARER
FHOERIZEET ORI FEIH Y 1 —WG & HURKT B —

1. BE

JRE, 2014 42 3 AU TR EHE—JRF DR ETFSLORR LW RICHT RS FFEH &
dmEE] (LT, FSiImEEF) L LR L, Z2OF TRRERICOE D FAHREFEILIC TR E L & D £ &
Do, FPRFEFEEDOFEMERS 7 + n — REEFENGE 7 + 7 —aB2) W Tk, FilgimsE
HTEIZOWVWTOmY MHARN L . FHERICET A2RMBHASDO 7 rm—2FE L T 5D,

2. EBERRE~AOMYMEARROMY F& &

FEEITHT HH Y A DTSRI OV TIX, 2016 4F 3 AT [P FEGHREHREZIZBIT 5125 DI
D RAARBLCER 1 EIFH ARG E) L LT £ LT, RCHEL, 17 IR0 EF— R 13 EITR MR
HNEESZOHP LV X v rn— RaflETh 5.

3. BHUERICEY S KRMPARD 7 4 O—1KR
3-1. BMY - BtE

itk 5 ENE L, FEERICOWTIENRY OMANMELNTE TS, ZhE TICE LT
HERICET 27 RmA, ZNOICESS KRIFAFHOMBPRNZEHL, L0 EEDD I Lid, otk
) LR OBEFEEORE AT 5 ECEECTHD, T0, [HHGERIZET 2 RMHFIHEY + 7 —WG)
ZeakE L. AT OME 25 LT 5,

» 7 B — T REFECKIEI ) AR T D, FREMGRERE S, RERMILA—FREE23R L, Bl

ET CICMASINIZRETH, FMERICRBARE SN TV 0250 TERT S,
- i SNTCEREIZOW T, oM 2R L, FEBREZID L0 5.
CESNTWAEZEI L, 4%, LatEm EoKERRBE e EoBLE ) HES S L CTRBICERD fHTe~
X OWTHRET 5,
- RIGHEOFIE - RFHNIBE L TAEL D EEZX LN DELZ T 5 (B : BEFEERF O T — 2 BB
TORERE, T X 2N T 2BOREEFER L)
AR Y v a R, VURY T AR L TERBEEZIT I,

3-2. EBIRIR

2017 -2 A £ TIZ 3B WG ZBfE L, AT H2CHRDO U A T v 7 KAEI R Y X~ ORI KA
ST B2 2 RO Uk A & FE T TH B,

3-3. SROFE

St 3ERREED WG OPf#EAZ B U, 20179 A Z B L L TIlERMRZHEZEL L TRV O L TE
Th o,

i

Il
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4. FED
FlERE T + 0 — RO AR Z Y £ &7z, FHERORBERARICET 282 R o
H - R - ARSI E RS ED TS,

Akio Yamamoto

Nagoya University
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Periodical Report from Study Committee on Decommissioning of The Fukushima Daiichi NPP

RURIFEAHEHE (VAVFEE) XY EHE)
(3)Risk Appraisal and Management
e #t
LU R 7 Gt B A, BOURT:

REE IR T IFEEITOBIF CIE, 1 525 3 B O TIF L MAZRNICH 267 7 1 | RV
BB — VINIREE, mIREEVE YK e & BB OEEEANY — FE RO BER DL, ZhbD Y AT,
JRASIFEFT OB ED U A7 LIFHRHEDRKRES B> TnD, 22T, HEEDOEWY 27 2 HAKR
LT ZERRETHY, TAUIL U THINTELRELZED D MLENH D, B, ZRITERITHEF
DL ThD, VAZOREZIL, UTO420BERIEKGETDEEZOND MW EOE &
PR, PACIADOMERE, BATO LT S, WL ERE - FH, T4bb, W EO=EZIT TR, £
NELEIZHACIAD NS, BEHTE L0 EZREITHET L T A7 ERBOBIRELRD HXE T
bAHY, Fiz, VAZIIHLIADRECESIMRE, REROXIGREN e EEET 5 2 L2k o THIRME
TELHZ2L, VAJIERBUWEEODREES b REETO2LENH 5,

JR - TR FERHE - BEbE A SRS OkIG 7 T  2015 W ONCERE 7T > 2016 DRl B B EIC LoD, A
FRFT Tl 3 BHE D IR 7 — L B D 566 (ROBREHEUH L &2 R & LCU A7 BH A5 2 5, BRI,
4 SHEDIREL 7 — 73 51T 1533 (ROIREHMEA KA 2014 4 12 HICHIW H LA T LTW5, EHERY 227 H
NF AR, VAT TNF U AR ERE ) A7 OFFIGHT, UV AZFHE, VA7 OfFR, U A
JEH, VAV ala=b—arb L Tnb, TR, ¥ A7 ERE LR,

F9. Q)FRIHTE UTEREHRH LORKZI N A DFLIR & il T 5 EEERZ/MH LT, oD Y
A7 BN AR T A EDNEELEZTCOILETH D, RIZ, QY AZFMELTY A7 DR
SEERITOIZEX ARG L, T2 TEELZAE, TXTOEE, $XTo Y X7 ERERH T 5
ZLThD, VAZELELTUFT U FTORIIERICRD Z b, IV TEXOHBEELEEL X
BHCTAI ) —=0 7R FE T H 7T a A% RE L, ZOME, EENTIEHL L., (FEEOEERESY
A7EBRE FHITREF R EED, o, ZNUOORE, ERmNLZEFHI s VA7 EHEICEET
% [E B2 (PSAMII) I T Lz O,

(1) Akira Yamaguchi, Kazuki Hida, Yasunori Yamanaka, Yoshiyuki Narumiya, Risk Assessment Strategy for

Decommissioning of Fukushima Daiichi Nuclear Power Station, 13®™ International Conference on Probabilistic

Safety Assessment and Management (PSAM 13), October, 2016, Seoul, Korea.

Akira Yamaguchit
The University of Tokyo
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Periodical Report from Study Committee on Decommissioning of The Fukushima Daiichi NPP

(4) TEEOWMEMRRFEIER] MoDHE
— ke - 2017 ERRICTHT —
(4) Activity of Subcommittee on Structural Performance of Reactor Building
HEATEC !
vt RS MR B B, R I RPAEHIR

1. EHOBHE

AoBEo I, gt ZEMR, MROMES T L, EARAFHEADHL, ZhE T, £ 20 202HO0E
R L . 2D OEDA H O OTEEEHE A2 5,

ZONBREOE O S E L BEBEICED ZETHLOT, R LEFRFEES LD
L REPEREICONTHR L D,

2. BRINZBRELHFETIER

BESFIRFE CRBICER SO HRE O L, MEMREARTTT 2 0 A TOMHEDOFHTHY | LT, =
NEEDIITHED T DERRD, fWT, FETIERZH L D,

BRFTT R EEEMREOREE R L ONMEMIETH D, MMEMEELFNT 2 2 X TOHOOL D3, BE
HA O/ T - AWERRE E 5B 20 ThH D, TR T LHEAMERICIEA b2t L ) &T2D L,
PERTORAMETEDOERIZE TH - TRETLRZTHIER LRV ENET TS D, 22T, 20O L&
L. fFRL O 2EAMERORMA LM C 5,

3. WL - 2017 FERROBE

DRSO 2RI HREHIC, DRSE LTOBAEZMOD TBL 2L TN RV OBERH DL EE
Z. BUE, RIS - 2017 FEREMED IO T- L 2 A TH D, ZZEFTHRRTELZ L E2BEZ>o, T
Wit 01T AERONEZ EHI LE I E LTV O EHIT S,

HPHIZR O T DTN E S, BIONCLEFEATRT 52 127D, SRBIIIRE T —ich 5
BB I LETET D, REBRE LT3 HFHEL VDT D, 3 FHOMELEMEEZ &0 X 5 ICFHET
LM% L5,

A - 2017 SRR CTIE, ABOMEEAFEHEL T, SRS TEDOL S ITWMOI WO O ) H#bRT o
2B, FDOZEITHONWTHEE LW,

Katsuki Takiguchi?

1Professor Emeritus at Tokyo Institute of Technology
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Periodical Report from Study Committee on Decommissioning of The Fukushima Daiichi NPP

(G) BRy FRHEDFEEHIZDOULNT
(5) Activity of Subcommittee on Robotics for Decommissioning of The Fukushima Daiichi NPP
L
toRy FoklaFd, M IERY

BEE IR NREFOREFEEICBNT, m Ry MUIFOEBMAHGF SN TND, vy PRI UR
ANy MEIFOSZEIZBWTE, AARR Y PR, EMFEMOFEARE LT, BmIICTEE 217
TWDH0, BEFEE~ovRy MEAICE, vRy bERTFE, BWHICBET 2 mE ik, KBk, Sifih
BROHI, ARBRY MEEEAREFNFRINBEICEE L THEL TV RER DD, ZOXIH7R
WOOTF, 201641 H, BARRy NMEROFIZ, FilRfiEfeEZEa s LT, TEFICmTZeRy b
DORERIE &S ERICBET %8S B az, ZOFBRT, BEFE R T/ EFTOFIFIZ)H
Do omEERER Ry ML, BABRTAZERZII D ETIHEEEERLE#ME L, Ry NN D
DRI SR LRI ZIT AN LD uR Yy MENEBROED 2R - T2 L2 e L TRE
SINTHENREERTHD, /o, FEFRI L LT, BARRFAHFEOEFRFAEZERESOFIZ, Fitk
SREL LT, TRy bORE ] BRI ENT, ZOHFRE, AAnR Yy MESLOEEICLY, B
EEDBERREL 2> TWHRELT 7Y OB H L O D DA FTEICREATE 5208 v Mo
HADF ¥ LU UEAMLE LTINS, 2D O0%S. ZESIT, MYankF cHE L L DT,
FNENERR D4, BZFFObOO, T 2Z8IWMT, AARR Yy MEE, BARRTHFRIC
gL, R ARy ~OBFZERIIC D 5 5. WFFEE 2 ERE LT, £ o HAYERIZ T 72 iR 8 2 1F
FIZHED TN D,

NG ZOo0WES, ZERIE, BEFIZAT T, MPESNEO IS ITEETE L0, 207D}
B E B HMNNCT 27210, ERITS £ SERBET 2D T&E 7, Bl I3, 2015 4 9 A IZBfES Tz,
% 33 M AARR Y NMEREMHES RSJ2015) DA —T 2 7 4 —TF MMZBW L, YRV T LA TBEIFIC
M7 AR /1% & o L) AR Sh. BArR Yy M, BARRT %S, RGOFRE
D OIFRIBHEOF LS ST TOI, ZAOLOETHZEL T, 2Ry My BFOEIiE, L
JRF T B O S, HFEE & ORI TORSH, MAHEME, H@iBik OB SEA TS, — T, mWE DM
WCEZDRRIZ VP GFIETHZE OB OMNIR-oTE L, ZHUE, vy NMrBrOENE, FEEN, BS
DFEFOHN & BEIFE IR TIeWE DB X 2RO b OO, BEFFEICHEHMAT2r Ry M ERFT DRI
X 2o Ry FOEERECIEENEFE DM BAME L 7> TV D Z L RNE L E X D05, BUIK,
BIFERIC B n Ry S OBIERESCIEENE DR TRV ToORrR Yy FEENPRD LN TE
0. BFIEMRE»BIE, aRy MR TZL00PEB TV, FEIFEECVEReRy bo
BERECIEENBE O AR AR ETICr Ay bADHEZEEZHLIZW, EWVolebDTHD, £
T, BRRFNFRBEFRHAEZEBES e Ry MBS TIR, V—F 0 77— %Mk L, BEFaRy b
~D=—R | BESMG, FEFHSEEE LD, SRESOEBNELZFFMICHRT L, 7 X MRREORR, 1
Ry Mo 7 A MOFEREREZAR, TaRy MoBRES~0RE] % 2016 44 IR LTz,
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AARBEAR Y MEREFICHTZa Ry OB EEAEIRICET 208S, BX AR FS
FEIFRHEES R Yy FOBRIE., ZORSEN—RIZ, BFEICHHTE 25T A 77 2K B8
R—MDANXICHEET D, vy MIFREASE [BEFOOOuRy Mifia o~ ZEmERT 52
Ll Uiz, 201649 H 3 HIZ, AARmRy MEx/ AAREFAFROKFETET [FBEFOZoorRy b
Hiffa ) ey AR U LERE L, [BEIFOO0u Ry Mdia ) OAZERMRICEEL T,
ZINENZANGFNEOFHEMEZRIT 5L LbIC, Z2OSEERE LT, IRID THEL TS rR Y FEBLID
ZOEA, JAEA TBRFE h OB HAT R ERERIE GRUREREE) IS OW TR L. S HI2, mA Y MIRHFIC
LT AT TREDOSEZERPOFIREIT-T-, Z0OHOIEBAZERFEN G, 2017 45 1 H 31 H OREERAZEH
G, 20K, WS, ZERPER LEEFEELZER TORBISHNEDOFEELR T, 3 H 11 HOFT
NFRV VR T AIBNTC, BERTAT TIRELRETHIIE-TLHDOTH D,

REH IR REITOBEIFAEE, TR THLHRIC, EEOEMICKLEREREERR v O, £
WIBAFC D DIEBNL, W FRICHR T HHINE - FRFIED L LD, SESERAXDEIMEERRL
TR L TN ZERRERHELVMEETH D, SEIFEM L, oy NEMREAETEE -2, WiF
BEX—MDO N & DB OBEIFICFIATE DHMCT A 7T OREN, SHRFEMI N8BT 7 VIR0 HL
TEED BARM R TIERFCB W T, 38 L 3N 2 L2075 L L bic, AFES, ZERIT. 4%
ZNA~DEFERE WO EEZ, Loy EHSTHET,

Takashi Yoshimi?

IShibaura Institute of Technology
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Periodical Report from Study Committee on Decommissioning of The Fukushima Daiichi NPP

(6) BRMERSATEEIMCDOHE
(6) The report from a waste examination subcommittee
M et
YREYREI B A, mHRT

BEH A AR OB ILFEICI VTR, BRY, BRI & DR TRAET D MEEREIEY) O & B
RER (B, Wy aET) ICOWTH R E T2 ENEETH D, D7D, BEHHE T
JFEEITBE TR B R CIRBEEMBE P2 2RE L TUT OB ZED T 5,

P L4 E TR A D BEFE O R MR Al
PEFEME LT ) A O

et - GBI REPE O R At

HF O BE 1L E M OBRBTEEIT AR 5 A KB

ZoHh, BEILHE (BRYe. fijiR7e ) CRAET DHEEMORMIECIX, FBILHE U 472 EORy
FANEBEB LT, TNETIHRELEZLO, BET 7 VR B ULIEETRET LD, Mk OMK - BRYAE
EDORAETHHLOREICK LEEEZ THIT 5 L &I, FEOBBEZED TS, £, BEDE
BOF ) AT, etk RENE. HERNSEERE . R RBAPLOGNRLETHY | EELT VA
2t U TN OB E I T U A ORE & i & i 2 PETH 5, OECD/NEA X IAEA (21
T, ZHE TR LR - A OF 208 L, Fg 0B, Fishis, ZebiE, FEis
PR, BE LR & OBRBHERE 22 EICX 0y LT, B OF IR DTGB OBE NI THON T\ D, &
S5 — A FIR BT O SHEFE IR AR DA RIS L Ch Ak s s g L b b, £7-, BEkE
IR FAT — M ORI b BEELRBB &L 2D,

fthy, @ H— R IR AT O BE LA E K OBRBEE LRI K S b O TH Y | MO & R HI
BRI T TR ZED D VLERH D, SHIC, INDOIEETIEZ L OERBE LN DS, FEEME
MG ENZ T TP - R TR EAER - kR SIS oW ToORF LED D TETH D,

Satoshi Yanagihara®

tUniversity of Fukui
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2017 Annual Meeting

(Tue. Mar 28, 2017 1:00 PM - 2:30 PM Room L)

[2L_PLO7] Whole discussion and exchange of opinions
BEE—RFNREFORIEEL. HD TREROMO\EANHIEHREE 4L DD, BHTREAICD DN
BELTHD. COMBEICHDBETRY. TREEIC EBE—RFNEEFEFRIZES] £REL. &
BEEHTETTUD, K. BLOBEVMERIREIEREICEDETARBRERIL TULB,

Atyyavicd\ T, Sl BEE—RFNIXEFROBEFOEBRLE RSELRERZSRNSBNT 5, C
NSOBHRELE LS T, BFRIZERDEHBVETOEIRRERBN L. RFAFZROBE L ORKH
% ERTWETS. AMERESEOFHICENLTLERVEEZ TS,

©Atomic Energy Society of Japan
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Planning Lecture | Over view Report | Over View Report 3 - Tokai Univ.

[2M_PL] The IAEA Safety Standards
Chair: Kenkichi Hirose (Tokai Univ.)
Tue. Mar 28, 2017 1:00 PM - 2:30 PM Room M (16-504 Building No.16)

[2M_PL0O1] The IAEA Safety Standards and NSS-OUI
*Dominique Jules Delattre’ (1. |AEA)

©Atomic Energy Society of Japan
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MaEE - |E 3 (RWBXP)
IAEA Eff R & &%
The IAEA Safety Standards
IAEA DRERELRELBEEFR IS Y b T+ —L4
The IAEA Safety Standers and NSS-OUI
K=/ FIvbhL!
'IAEA

I AEAEBRRSRELZDBERLEEYE
IAEADEBRREREEICONT, 2AMNLREA L ERENEEE—"RFAREMOEHRICEIT IE
BEeHEECREELIZDOWNTHEHRT S,

IAEAQOERZEEEDEARBNLEBREAIZOVNTIE,. BRMAEEORR., MEfIT. 2ELEEED
BREDHRELELIZ, 1 AEAEBRRLEENDE S a3V EFNEERT H-ODEKREKK., HEDEH
FIEZDWNTHERRT B,

RARENREFE—RFAREFTOEHEI IERLTLELICRELICOVTIE, BERE (2011
£6R) ZRFAI RFARLICEATHTEEHE] ICOVWTHHET D, TOTBHEO—RELT., X
DL T AEAEBLREEEDRBELOKRICONTERT b,

- [R2ITXT HITHE R LA (GSR Partl)
TRED=HD)—F—y TEITRI A ] (DS456 GSR Part2)
-TRFHEEFRORE FREHEEBEI (SSR-2/1)
-TRFARERORE HiBERLEER (SSR-2/2)

- THEER &SRB 2R L5F@) (GSR Partd)

- T[RFHIEFZRD DY A FEFEL (NS-R-3)
TRFAKE~DERF EXIE] (GS-R-2)

BlIZIE TRFHAFREFRORE FHREFEEFR] (SSR-2/1) [2DWWTIEX, ODAREBRBICHRTER VRS
BROZEOHLERIET S, QVETT7IITU M ERML. REMNAGA IY A LOFERZEEEET S, O
LRILADFEBIE. NENYF—FOEE. SOICHRDLERBEEIETIEZEDT, T2 FEEAR
—R&®IEL, PETTIITUMERLT S, ORBHLGE— N VIDEEREEZED D, OFERE
RRMEHRT 2. ORHMOBHEH CH-ODORMETBNOZLE2HERT 5. OREHAICHEREERT 5.
CEBREITDVTORMANE SN TWIRRERFT 5,

F-. EHETEMAA T U RAOBEHZ(ZDNTHLEHT 5,

DELATTRE, Dominique Jules'

'TAEA: International Atomic Energy Ageacy
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Planning Lecture | Other Session | JST

[3D_PL] Outline of MEXT R&D programs for nuclear technology

Around the International Programs
Chair: Shinichi Higuchi (JST)
Wed. Mar 29, 2017 1:00 PM - 2:30 PM Room D (16-204 Building No.16)

[3D_PLO1] Outline of R&D programs for nuclear technology in the competitive
funds
*Kenichi Sumimoto’ (1. JST)
[3D_PLO2] An overview of nuclear fission research in the UK
*Kate Bowman' (1. EPSRC)
[3D_PLO3] An Introduction to JUNO
*Neil Hyatt" (1. Univ. of Sheffield)
[3D_PLO4] Nuclear Energy in France

*Sunil Felix' (1. Embassy of France)

©Atomic Energy Society of Japan
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XEEARFHAARRARETEIIOVT —FRIFEBRERAEE P DIT—
Outline of MEXT R&D programs for nuclear technology;

Around the International Programs
OXHEBRFHERICLDRFARARAREICONT
Outline of R&D programs for nuclear technology in competitive funds
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Other Session

Outline of MEXT R&D programs for nuclear technology;
Around the International Programs
(2) An overview of nuclear fission research in the UK — impact and opportunities
*Kate Bowman?
'Engineering and Physical Sciences Research Council.

1. Introduction

EPSRC is the main UK government agency for funding research and training in engineering and the
physical sciences, investing more than £800 million a year in a broad range of subjects - from mathematics to
materials science, and from information technology to energy research. EPSRC recognises the need to provide
national and international leadership while continuing to work in close partnership with UK universities, industry and
international funding agencies including the Japan Science and Technology Agency (JST).

The Research Councils” UK Energy theme aims to position the UK to meet its energy and environmental
targets and policy goals through world-class research and training. A significant proportion of the Energy theme
budget is invested in underpinning research for nuclear fission. EPSRC, in collaboration with The Japanese Ministry
of Education, Sport, Culture and Technology (MEXT) and the Japan Science and Technology Agency (JST), supports
a broad range of research projects in the removal of fuel debris and environmental safety around reactor core
decommissioning of the TEPCO Fukushima Daiichi Nuclear Power Plant (NPP).

This presentation will share details about the current breadth of the EPSRC portfolio of nuclear fission
research and discuss the ways in which EPSRC is supporting international research with Japan. Information will be
shared about a future call for research proposals between the UK and Japan and talk more broadly about how EPSRC

can facilitate collaborations between researchers based in the UK and Japan.
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Other Session

Outline of MEXT R&D programs for nuclear technology;
Around the International Programs
(3) An Introduction to JUNO: Japan UK Nuclear Opportunities
*Neil C. Hyatt?
!Department of Materials Science & Engineering, The University of Sheffield,
Mappin Street, Sheffield, S1 3JD, UK.

1. Introduction

The UK and Japan have a long established co-operation in the field of civil nuclear energy, originating in the
1960s. The UK supplied Japan’s first commercial nuclear power reactor, based on the Magnox design, which operated on
the Tokai site, from 1966-1998, generating in excess of 27.7 billion KWh. Nuclear fuel from this reactor, and later Light
Water Reactors in Japan, was reprocessed under contract to British Nuclear Fuels, and its successors, from mid 1970s
onwards. Following the Great East Japan Earthquake, on 11 March 2011, leading to partial melt down of three Boiling
Water Reactors at the Fukushima Daiici site (Units 1-3), the UK and Japan have established a strong collaboration in the
field of nuclear decommissioning and waste management [1-3] The Governments of UK and Japan recognise the
importance of stronger collaboration and co-operation in the field of civil nuclear energy, to address the challenges of
legacy decommissioning and waste management, and exploitation of nuclear fission technology as a safe, affordable, low
carbon energy supply. Accordingly, a Japan — UK framework for Civil Nuclear Co-operation was established in 2012
[1], leading to an annual UK — Japan Nuclear dialogue to strengthen bi-lateral co-operation in civil nuclear energy [4-6].
The JUNO Network for Japan — UK Nuclear Opportunities, sponsored by the UK Engineering & Physical Sciences
Research Council, and led by The University of Sheffield, will build on the foundations of this bi-lateral co-operation, to
facilitate, create, nurture and co-ordinate collaboration in civil nuclear energy between academic researchers in the UK
and Japan, see the Network website: http://www.juno.org.uk/. The initial Network membership comprises over 80
individuals from more than 20 organisations.
2. Network aims and objectives

The overarching aim of the JUNO project is to nurture and network the UK and Japan academic communities
in civil nuclear energy, leading to the collaborative development of novel methodologies and tools, to address common
challenges in decommissioning and waste management, reactor safety and regulation, nuclear energy policy, public
communication and engagement, and environmental safety. The JUNO Network will build on the existing portfolio of
bi-lateral projects established through the EPSRC / MEXT sponsored UK — Japan Civil Nuclear Research Programme
[7-9], to facilitate enhanced networking, collaboration, and annual engagement, between the UK and Japan academic
communities. The Network investigators will leverage their experience and existing links to lead Network activities in
their domains of expertise. Our leadership team will also enable the Network to engage and bring together key projects
in the EPSRC nuclear fission portfolio on which they are leading investigators, including: the two Centres for Doctoral
Training — NGN and ICO, the PACIFIC and DISTINCTIVE consortia, the UK Nuclear Champion Network, and the
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National Nuclear User Facility. The priority objectives of the Network were established with due regard to development
of the UK — Japan Nuclear Dialogue [4-6]:

1) To deliver an annual meeting for grant holders in the UK — Japan Civil Nuclear Research Programme, to promote
collaboration and knowledge exchange between these projects.

2) To effectively network the wider UK and Japan research communities in the core themes of the Network, maintaining
an agile approach to new priorities, within the framework of the UK — Japan Nuclear Dialogue.

3) To hold scientific meetings / conferences which bring together researchers in the core themes of the Network, in the
UK and Japan, together with practitioners in industry and decision makers from government agencies.

4) To deliver activities and initiatives to stimulate and pump-prime innovative ideas and develop research collaborations
and proposals in the challenge themes.

5) To engage and bring together, where possible, ongoing research projects, CDTs and Networks in the EPSRC nuclear
fission portfolio, to enhance UK — Japan collaboration

2-1. Core Themes of the JUNO Network

The core research and capability themes of the Network seek to address the common challenges identified
through the Japan — UK Framework on Civil Nuclear Co-operation [1], and the subsequent annual UK — Japan Nuclear
Dialogue [4-6], which have framed the three calls for projects in the UK — Japan Civil Nuclear Research Programme
[7-9].

Decommissioning and Waste Management. In this thematic area, the UK and Japan share a common need
to develop the knowledge, skills and technological capability to safely decommission and manage the wastes from legacy
nuclear operations. The priority generic research challenges include the need to locate and remove highly radioactive
materials from facilities of uncertain structural integrity, for example the fuel debris arising from the meltdown of
Fukushima Nuclear Power Plant Units 1-3 in Japan and the legacy ponds and silos facilities at Sellafield. In both cases,
the development of remote sensing and robotic inspection and retrieval technologies will be required, given the high dose
environment. A second priority highlighted by the International Research Institute for Nuclear Decommissioning
(IRID) is treating contaminated groundwater to remove radionuclides including Cs, Sr, Co and tritium. From the
perspective of waste treatment, there is a common need to efficiently manage and safely condition radioactive wastes
which are heterogeneous in radiological, chemical, and physical nature, for example: high dose spent adsorbents / ion
exchange materials, process sludges, soft / combustible wastes, and highly contaminated soils. This challenge should be
addressed within the waste hierarchy to minimise the hazard and cost of interim storage and disposal, through innovation
or decontamination, decay storage, or material reuse, recycle, and volume reduction strategies, whilst minimising
secondary waste generation. A further priority challenge is the management of fuel debris material to be recovered from
Fukushima NPP Units 1-3, which requires demonstration of a safe disposition route which could involve: direct disposal
of the material; conversion to a waste product; or tailored “reprocessing” and waste treatment. At a smaller scale, this
challenge is also of interest to the UK, from the perspective of spent fuel wastes arising from post irradiation examination.

Nuclear Policy. A key part of the work of the JUNO collaboration will be policy-oriented. The themes of
nuclear safety and regulation, public communication and environmental safety all relate to important dimensions of
public policy. The intention is to build upon an existing track record quantitative approaches to strategies in the face of
uncertainty and the economic advantages of technological flexibility. Such approaches relate to the world of “real
options” — where “real” relates to physical or tangible as in the phrase “real estate”. The options are akin to financial

options. For example extra money might be spent up front on project engineering to allow decision makers to delay a
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decision on which of two long-term solutions to deploy. Noting the importance of discounted cash flow for the net present
value (or cost) of a proposition, it can be beneficial to buy the option to delay expensive decisions. Also, delay can allow
uncertainties to be resolved via the emergence of new information.

Nuclear Safety & Regulation. Understanding the state of a nuclear reactor core following a severe nuclear
accident like that at Fukushima is of great importance for the planning of its safe decommissioning. Due to limited access
for on-site monitoring there is a strong need for computational models to provide information of the core’s likely state.
This can range from partially melted fuel pins to fully melted corium that forms stratified layers in the lower vessel head
or surrounding containment buildings. Existing numerical simulation technologies cannot simulate this phenomena fully.
This is due to the complexity of physics involving nuclear heating, through thermal radiation, decay and possible
re-criticality, solid-structures and their interaction, melt progress, multi-phase flows and complex chemical reactions. In
this thematic area, key nuclear safety issues that arise during both accident progression and the core’s decommissioning
will be addressed by researchers in UK and Japan through the use of detailed computational models. Challenge areas
include: determining the re-location of molten nuclear materials; quantifying the likelihood and repercussions of
re-criticality during re-flood or by moving materials during decommissioning; decay heat removal; and atmospheric
radioactive dust dispersion and mitigation that is released during the material cutting stages of decommissioning. The
development of high detailed models using advanced numerical methods, providing unrivalled resolution of the
multi-physics (neutronics, multi-phase fluids, solid) processes of accidents and decommissioning procedures will be the
principle component of this Network.

Public communication. The importance of fostering effective public (and wider stakeholder)
communication and engagement has been recognised as an integral component of the ongoing UK — Japan Nuclear
Dialogue following the Fukushima accident. This is pertinent due to the fact that public and broader social (e.g. market,
political) acceptance of nuclear power generation (and waste-management and decontamination activities) is currently,
and will continue to, shape the future of the technology in both countries (and further afield) at strategic/national, regional
and local levels. For instance, following the Fukushima accident, publics have generally responded differently to nuclear
power in the UK vs. Japan; with an erosion of public trust in Japan resulting, in part, from failures of operators and
regulators to adequately and appropriately address public concerns regarding risk and uncertainty. This situation
contrasts markedly with the relative stability of public opinion that occurred in the UK following the accident; providing
valuable opportunities for international comparison of the specific factors influencing public responses to nuclear power
following such accidents. This thematic area will pool expertise and advance contemporary understandings of the
complexity of factors (e.g. technical, cultural, demographic, psycho-social, etc.) affecting attitudes and responses to
nuclear power generation and related activities (including nuclear facility siting, waste processing and disposal, etc.). It
will provide a structured and interdisciplinary forum for theoretically-driven discussion and knowledge exchange, with a
focus on policy and on prospective public (and stakeholder) engagement and communication strategies and practices.

Environmental safety. There is a shared need to develop the knowledge, skills and technological capabilities
to enable assessment, monitoring and minimization of environmental contamination and risk during the whole
decommissioning process, from planning to site end use. The decommissioning process itself can increase, in the short
term, the risk of contaminant release. The key challenge is minimizing the risk of further environmental contamination
during the decommissioning of damaged and/or deteriorating infrastructure with uncertain structural integrity, such as
Fukushima Nuclear Power Plant Units 1-3 in Japan and the legacy ponds at Sellafield. Priority research areas to address

this challenge are the development of: (1) technologies for monitoring and analysis - to enable assessment of
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contamination during planning and rapid monitoring of contaminants and structural integrity during decommissioning;

(2) technologies for stabilisation and restoration of the contaminated environment; in particular technologies that can be

rapidly deployed under conditions of weakened structural integrity to limit contamination release in the event of, for

example, a leak during decommissioning. Novel smart materials could combine sensors within the barrier materials to
enable ongoing monitoring.

2-2. Maintaining an agile thematic approach.

The Network research themes map directly onto the shared research and development priorities identified in
the UK / Japan Nuclear Dialogue. We recognise that the relevance of these themes may evolve over the lifetime of the
Network and new priorities may emerge. The Network will maintain an agile approach to balancing and expanding its
thematic priorities, in the following ways: 1) Through direct engagement with the UK / Japan Nuclear Dialogue we will
be positioned to adapt the Network to embrace new thematic priorities; 2) Our leadership team and initial membership
comprises research leaders from institutions that are key stakeholders of EPSRC’s nuclear fission portfolio, which will
allow us to identify and engage new Network members working in emergent themes; 3) Our governance structure
provides a decision making framework to adapt the balance of resources deployed by the Network to promote and support
emergent themes.

3. JUNO Network activities

The Network will deliver activities and interventions at several scales to stimulate, nurture and support UK —
Japan collaboration in the core themes of the Network. An initial networking and collaboration building visit to Japan
was organized in March 2017, in partnership with EPSRC and the Science & Innovation Network in Japan. The aims
were: 1) to review existing UK / Japan research projects sponsored by EPSRC / MEXT under the UK Japan Civil Nuclear
Energy programme, with a view to identifying research impacts and best practice; and 2) to forge new links between
leading research actors in the UK and Japan and identify the priority actions for future collaborations, through a
networking workshop. Future Network activities will include:

e Managed events: focusing on knowledge exchange, deriving research questions, developing collaborative projects,
and disseminating experience and outcomes.

e Annual Network Meeting: this will serve as the primary forum to stimulate engagement between the research
communities in the UK and Japan,. The annual meeting will engage current and previous joint UK / Japan grant
holders — both UK and Japan collaborators — who will provide updates on project progress and outcomes.
Attendance will also be open to Network members in the UK and Japan, through invitation or an application /
selection process.

e Theme cluster meetings: a series of one-day symposia will disseminate research outcomes in each thematic area,
with discussion on shaping and developing future research to fit with common UK — Japan priorities. This will
allow the Network to recruit new members and support them in developing UK — Japan collaborations, enabling
Network sustainability.

4. Pump-priming collaboration activities

The Network will manage award of pump-priming resources to establish and develop UK - Japan research collaborations

within the core themes, at three levels of investment, through an open and competitive process, with appropriate peer

review scrutiny. Mechanisms will be open to application from established and early career researchers; applicants must

register as Network member to submit a proposal. Expenditure should primarily support UK beneficiaries, however,
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funds may support, for example, travel and subsistence of Japan counterparts if well justified. Three levels of

pump-priming activity are initially envisaged:

e Collaboration building, meeting or public engagement fund: one-off scientific meetings, short collaboration forming
visits, of up to one month duration, or public engagement activities.

e Collaboration development fund: secondment visits of up to 3 months to an external organisation to undertake a
defined piece of collaborative research or policy study, preference will be given to international visits.

e Collaboration pilot research fund: to pump prime a collaborative pilot research project or policy study up to 6 months,
with the intent of producing original research that could form or contribute to a peer reviewed journal publication or
grant proposal.

Monitoring of collaborations supported through pump-priming mechanisms will be through submission of short

pro-forma reports tailored to the scale of the investment. Each project will be required to produce a poster report of

outcomes, using a pro-forma template, for dissemination via the Network website and meetings.

5. Conclusions

The JUNO Network for Japan —UK Nuclear Opportunities, sponsored by the UK Engineering & Physical Sciences

Research Council and led by The University of Sheffield, will build on the foundations of strong bi-lateral co-operation,

to facilitate, create, nurture and co-ordinate collaboration in civil nuclear energy between academic researchers in the UK

and Japan. These aims will be achieved by consolidating existing collaborations and forging new links through
knowledge exchange at an annual conference and themed meetings. The Network will pump prime and develop new
collaborations by awarding seed-corn financial support at three scales of activity, with appropriate peer review of
proposals. Membership of the JUNO Network is open to researchers in the UK and Japan, please contact the author for
more details and refer to the website: http://www.juno.org.uk/.
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Other Session

Outline of MEXT R&D programs for nuclear technology;
Around the International Programs
(4) Nuclear Energy in France
Current trends and impact on the bilateral ties with Japan

*Sunil FELIX
Embassy of France in Japan, Nuclear Counsellor

The followings will be presented in the session.

1. Current trends in France
1.1 The past : Dismantling / Decommissioning
1.2 The present: Gen Il reactors
1.3 The future: Gen IV reactors
2. Impact on bilateral ties with Japan
2.1 Dismantling / Decommissioning
2.1.1  Fukushima
2.1.1.1 With JAEA
2.1.1.2 With the MEXT
2.1.1.3 With NDF
2.1.1.4 With TEPCO

2.1.2 MONJU

2.2 Gen lll Reactors
2.2.1 ATMEA reactor

2.3 Gen |V Reactors
2.3.1 Fast Breeder Reactors : ASTRID

3. Conclusion
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[3E_PL] Current Status and Future Perspective of the Verification
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Codes by use of the Benchmark Problems and Integral

Experiments
Chair: Tadashi Yoshida (Tokyo Tech)
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[3E_PLO1] International Benchmarks of OECD/NEA in the field of the Neutronics
Calculation
*Kenya Suyama' (1. JAEA)

[3E_PLO2] Activities of the reactor integral test WG of the JENDL comittee
*Go Chiba' (1. Hokkaido Univ.)

[3E_PLO3] Development of an Automatic Nuclear Data Validation System
VACANCE
*Kenichi Tada' (1. JAEA)
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*Osamu Iwamoto' (1. JAEA)
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Current Status and Future Perspective of the Verification and Validation (V&V) of JENDL and
Nutronics Calculation Codes by use of the Benchmark Problems and Integral Experiments
(1) BETESHI(ZEH TS OECD/INEA ERRVFIT—2
(1) International Benchmarks of OECD/NEA in the field of the Neutronics Calculation
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2. B ID BT — 2 7477V OEWEFMT 57200, BEIATHEEN ATHE
3. OpenMP Z N = 81 3L et
4 HEPKRT LI —RA 52 AX vy 7452 L1285 U A% — FEHREICKHE
5. MVP[3]& MCNP[4]D — > DFHE 22— ROSE Y Al e
6. C/E fifl & DGR DERR, HIU FLRPUHEEE 4347 72 & D o — W —F7 TE DM EE T D Y — MK
7. B PO ATREZ R o — R OiB N2 & FFRM 7R PRsE % 5 8
VACANCE D FEfTfil & LT, ICSBEP Ofisr FER[B14 FEhid 235607 « L7 N UAEEA M 2 1277,
VACANCE TIIEHDRRLBEEICANT — 2 DIFET DB B AN T 7 A NVERK L, SHET L2 &0
ARETH D,
F 72, FFRMICIE FRENDY (2 X 57— Z 4L, VACANCE CTHEME L, &7 — ¥ 3HliE B & 237 —
2 OAEED R BT IC G 2 DB A I CE D L ICHIBRL TV TETH D, Fio, BT —
A DOHE - BAETIE, BEARERNTTZ T T, PO —0 L ORISHNFENERERICE 2 5 FER
RKENONZ TR D REMIT L EEIZ R > TETWVW5S, SBITEHKT R LT —F LT nitEa— |
72T ZREOEEF R 2 — NI

OVWTHLMYV PR D LD IThEEL, £ | Top | VACANCE
PSRV R EE AT O B BB IZ SV T Input file of LCT001-L.inp
LIELTOL FETH 5. JaRAE

VACANCE 387 — # O fRaEE3E | Ler LCTOO01 St
OBEfbZ BMICEREZED TV D _ LCTOO01-3.inp
A%, FRENDY %> MVP 72 & 0# 5 =1 — =k .
ROBIER, B/ RROBERR & — '
—BICEL DFES— AR FITL, £ ' LeT026-Lin
DR RAIET 5 LIRS b 55 LeTozs | LCT026-2.inp
BB RIMT 52 L RTE 5, 4 P—)
1% VACANCE D ZABH b fHEFIC, o —F o e
— D =— X% )ik L VACANCE . -
OREREZ A ESETHTETSH 52 VACANCE® 54745 (ICSBEPH > FBRARHT)
Do
BEXH

[1] K. Shibata, O. lwamoto, et al, "JENDL-4.0: A New Library for Nuclear Science and Engineering,” J. Nucl.
Sci. Technol., 48, pp. 1-30 (2011).

[2] ZHfdE—. [(2) ¥EEE —EEEET — % W = — K FRENDY OB —| %7 —# == —A No.113
(2016)

[3] Y. Nagaya, K. Okumura, et al, "MVP/GMVP IlI: General Purpose Monte Carlo Codes for Neutron and
Photon Transport Calculations based on Continuous Energy and Multigroup Methods," JAERI-1348 (2004).

[4] X-5 Monte Carlo Team, "MCNP — A General Monte Carlo N-Particle Transport Code, Version 5,"
LA-UR-03-1987 (2003).
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7<) HAIEMEER. BT 282, FYEREERtEY Y3 Y

NUFI—Y BECEIPERZALV- JENDL RUZIEI—FD
V&V DRRESEDRE
Current Status and Future Perspective of the Verification and Validation (V&V) of JENDL and
Nutronics Calculation Codes by use of the Benchmark Problems and Integral Experiments
(1) JENDL BRI & V&V ~DEE
(1) Status of JENDL development and requests to V&V
=V NE R
YRR ISR BR FE B

1. FLC®HIZ

BT — 23R RIC R T 2 LS TERWEREN 2T — 2 Th 5, BT — ¥ OE#EMEDS G E O
LEAET D, BROKT—% T4 77V —"To25 JENDL X 1977 FEIZHIR CTd 5 JENDL-1 B AR S, £
DB FITW R L BENER DAL, HRHD JENDL-4.0 7% 2010 412 AR STV 5 [1], JENDL-4.0 Tldks
SHAOGEMICEAD 2 b DL L TET — X OfEELRTEGBT — ¥ P RIBICKEL TV D, BIFE, K
N—=V a3 VORBEEIRD TN D, HilRiHMliT —4% 74 774 —OBRBIZB T, YT A M X 2 HEE
IHEBNEDMERICRDERNE D Th D, R TIERERER T 7 A V% & T JENDL O BRFEIRI & MRFEIC
b H A HOWTERET 5,

2. JENDL DBAFIRR

JENDL-4.0 TIXMEWVR AW ENTHE TE 22T HOEET 5 58 TH Y . 2017 4 1 A BIE,
38 fFDEIET —4 % JENDL-40 7 v 77— b7 7 A4/ JENDL-40u & LTABLTWS, Zabik
JENDL-4.0 ABAD 1 %705 3FEMBEORICHET L TH Y | T LARIZZEL R 507> 7= P FRINIKD L4551
T=HEBEMLTEbDERS & BECOWTL 2 FOHRTHDH Z L 7E, JENDL-4.0 DHEVIZONT

IFPRLTWDHHDEBEZ LD,

JENDL TIX JENDL-4.0 ® X 5 Z2LH 7 7 A VTG TERWRIHAS I ~ZT — 2 4T 2720 Rk
HIZ 7 A VE2AB LTV D, INERRSE TR L EOFHHIZILHE 7 7 A /LTINS L T U
T AN —=DOERIEDT =2 BB L 725, £z, B HINEGR OGS IS T — 2 NEE L 70D,
JENDL TiX 2t OFH~RHET 2728, 200MeV F TOHFPET K OG- O F — & % IiLgk L 7= JENDL-4.0
BT RV F —7 7 A )L JENDL-4.0/HE % 2015 4% 11 HIZAB T 23612, 2600 DL EOFEIZ ST 140MeV
FECONMBRIET —# % F & 7= JENDL Kl i 7 — 4 7 7 A /L JENDL/PD-2016 % i < AB P ETH %,
JENDL-4.0 DB, B LWHIE & BJE L 7o H AR 7 — % 7 7 A /v JENDL/FPD-2011 & %43
FUNRT — 2 7 7 A )b JENDLIFPY-2011 Z/~BH L7z, T, HAEET — Z 125 Tid JENDL/FPD-2011 %4k
FEL, B E2EARKE (Z=1) D Ri(Z=104)F TO 3237 LA MEEL-RET —X 7 74 L
JENDL/DDF-2015 #ABRE A Th 5, Fio, BAKFFELREICRERT 2 Bt bEMiiZ B & LT, A
LW fE T — & OFAi & FEhi L TR0, BIfE, AFOHEfREED T\ D,

JENDL-4.0 12t < IRHIDINAT — 4% 7 7 A4 /L & LCJENDL-5 DBIF A Bt L TR Y | 2021 FF£ DA%
H¥8L T\ %, JENDL-4.0 TAHRELET TH 7= |, Ru, Sh, Er [AINL RS DR Sy S4B IZ DWW TIERFI 2N IFEHE
TLTED, FINEEECHRREEZARLTCWD[R2, KT A4 77 ) =Tk, 7—4 0 &iEbEVEHINT
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W W R O IEMEROUGT 2 EET 5 TETH D, TOLDITHLEE R EHERHEa—
AMUR DOBRFZ1T->THE Y, 0-16 X°F-19 OFT — X OMENT A TV 5, HEEMEFEIZ OV TIE, BIE Cu
RNb, Zr 212 oW TCEHli 2 i L TV 5, BRSOV T, BIEEAMSLNp R ED~ A F—T 7 F = FiZ
% U C LI AEIR O fli & W O E & J-PARC @ ANNRI 2 FIWCEE L TH Y, 4%, ZhbOHET —
X % A THIBMENT 21T\ A5 5R% JENDL ~XKBT 5 TECTH D, 77 F = ROBEEZMIZOWT, [HEE
(k%7 — % 3l i /) Td % CIELO T U-235, 238, Pu-239 DiEAllifE A H S TH Y . JENDL ~DJBRIZ->
WCABRF LTV PETH D, Fo. M7 — 2L V&V ICH BRI 2HERT — X Th Y, &kl
JENDL THE| &I AL > TV FETH D,

2. V&V ~DEE

BT — % OFNTIX, BRI ET — 2 PR 2 TN S X RbENPD LWVWEB XD
NHEERDTND, o, TNOHRHENSIZOWVWTHISHT —Z & LTEHL TV D, EBRSHEGRO
W CEET — % OREE R E~OE D fHABTHOIL T DD, BIOBLR L 72 D FE e MGEEIXEETH 5,
BT AMIZINOGDOT =X ORL4EMDIEE L oD LI, 74— KRy JIZ X VT — X DfEZD
HLODOWEIZ S DN DHIEHICEERER 21X T, &2, BAFOBAMOFRE cERINLTWS
FEEEIZIER IC@mW T, WD) LOENRKRE REEE 5.2 5720, MOMRBLR» O OFGmITIER
WCINEECTH D, L LR LEREMRTZHMAGOEDLZICE, BT — X5 RKIC LTIET — 2 ~DH
FAOKMMPARE & 725, FEBE, JENDL-4.0 DBA%E Tlx, JAEA NOWFBLOMFZEE Bl & 720 | BYR LY
FEHIE 2%t g & U CRg RO REAE AR B D 2 < OFE 7T A R 2TV, ERITIC L DT — % ~D 7
4 — Ry 7 RleSiic, ZHAUTE Y, JENDL-4.0 OZFE O TR IX JENDL-3.3 & ki L KigiZ ) k
L7[3]. K 25 4EFEIC JENDL ZEB A1 JENDL BISah N EE AN HRE S, WEERAAM ST
%[4]., & O H1~C JENDL OF|HEHED 72 D12 R IAV et 5l :owﬁﬁrﬁmﬁﬁﬂ#ﬂm%nﬂ\éoif:\
WHWT — 2 BMEH SN D 72D1iE, 08T — % BIROZ Y EDOREED K )E 720, JENDL-5 DBRFEIZ
BWC, JRFFOZREZ L ET 2L OO T A MK L, HoWT —% OBGEEZ S D TTV 20
EEZD,

B3

[1] K. Shibata et al., “JENDL-4.0: A New Library for Nuclear Science and Engineering,” J. Nucl. Sci. Technol. 48(1),
1-30 (2011)

[2] K. Shibata, “Evaluation of neutron nuclear data on iodine isotopes” J. Nucl. Sci. Technol. 52(9), 1174-1185 (2015)
s

[3] G. Chiba et al., “JENDL-4.0 Benchmarking for Fission Reactor Applications," J. Nucl. Sci. Technol. 48(2),
172-187 (2011)

[4JJENDL % 5 2% JENDL B¥ERa/ & B2, [JENDL BAJEME/ N B 25 —IENDL BH¥E D4 % O J7 1A
— 1 JAEA-Review 2014-046, H AJ5 771450 BH 51515 (2015)
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MEFREARD-HOBLERN ] AREMZTESHRE
FREHKOBLEEMIILNIHEINEN?
Expert Committee on Reprocessing Technologies for Future Generations
“How should reprocessing technologies for future generations be?”

(1) HREMAZRIOFHIZDONT
(1) Overview of the committee activities
LR
LB B R

1. B=E
FHALEEM O D EAMLETO Y — F¥ A AR EML L, @l EiEE 2 & B A 7 L HEST~
DRBUPARER S 2T T, AR ETT LS 2 Mkt 9~ 5 7o 0 DR &AM OHERF, FE I
I & RBOMANKREEIZ 72> TETWVD, ZDO X IR FEE LIS DR O 7= 0 OB #F
FEHAZ BTk 25 FRICRRONL S Te, PER OB FIFSEE « HilE TR Sh - AR B STk, B
HAMT ORI RICDOT- D fEFICE RSN D L 5. BREOMI e kMG RrT 52 L2 HI
WL R OTEE 217> T &7,
O EROFUIIZBIT D8 (BT E o FgEBARIE A . BT 72 R’) Ol
@ oy BT I KONk A O Bym O FH A
@ FRERHEARDOBLH ZMET 5 L CTHE S & EORE
@ FFRAMACE LR D BAR M DR
ZZTIEHOB LVQODIFEIZOWTHE L, @F L UVDIZOWTILQR)LAME O THET 5,

2. BEAE

(1) PEROFEALIICIS T HERE O
WAL T8 S PTR LB T.5 FBR FRALBRELINBHRSIZ .0 & e - THEb o 72 OB & ZE 143
X, HINBRROMES. T TR, FALEEZ B & YO ER A PR AN S D
HAEZTAWZ, AMFREMEZESTIE, 2h b OEREZ I, 1RO FABICI T 2 EOM 21T > 72,

(2) Moy BErEAfT I KON AN O Bhim O FH A
FERAAR O FFLIRHAN TlE, B O R BN FEZ MUV AL Z ENEETHDL L EX
b5, T T, AWEEMEES TR, Yuoy=y MEFHTHI L-EED 7 v b OHIFBZE OR5R
BLOEBIRERE T O LD a Ry MEIRORFEIIZOWT, BFE A &G 2 i L7,
DT, IHEREREE AL 2T A (ADS) T X DB & 3 2 5 BB ER OB I OV H
HL7.

3. SRICAEIITT
DEFSI AR 0D 72 60 O FHALEREEART ) AFFE IR B2 Tk, 2N E T - R HLEER 2 IR 5 & $kic,
oy B D I OEATEI LA L e 5| RN FE D 25 - THUY M 5 BB OMF 5T L Ol
BR%E & T D72 Oifim A FEMICED TE 7o, 2D DR RERA~DO—B) & eiidznTh 5,

*Shunji Homma?

1Saitama University
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MEFREARD-HOBLERN ] AREMZTESHRE
FREHKOBLEEMIILNIHEINEN?
Expert Committee on Reprocessing Technologies for Future Generations
“How should reprocessing technologies for future generations be?”
(2) BERHEHROBLEREWICROONLEN
(2) Essential Viewpoints in Discussing on Reprocessing Technologies for Future Generations
N
LB B R

1. BE
FRERIMAZES% 1 0 OFRBREOKMA S — 1 B XD L HRFHRCEINE MO R E RN TRS
. FRALERIC 64 % BREIE & 2145 TR SV, Z D070, SR O LB D BARG & Wi
D ETEBTREEE PO#ER L CBLERH D, AFREMEBE TIX, ZOEFOMH & %42
HZB W TEZ BN L FIHEEER LT,

2. RERE
F LI, HIH LB REER L 20X — U — FE2RT, T OERITITEAMNNR b O Ghgkk
Mo, Wi JOBEREY., 7ot AMRE, Zath, fiivisk), 2o (EEREMEA 420
TRVECRFER R L, FHEOTR, ZaE, EREER, BUR A BRHEE, B oMk - EA)
ORI WEEND, AREMEELTIE, ZNOSDELHCOWT I A—FF 4 A h v a v & FEhhL,
FERAAR DO PR O BAKMG 2 ii51T 2 72 O OFa R OFEPRIT /N2, ZOFEMIZ OV TIEY ARERT D,

*1 HLHEOBKGER TS ETEE T NS EZFLF—TU—F

EiF F—J—F

K GIRE LWR, MOX, FBR, ADS, kU 7 AD#¥kk

FEIBE AR BHIE, W, ERE, ARIEE. PuA X b

[ e, B L OBEEEY U. Pu, MA, FP, (bRt bk, &Rk

FHE YR 250 & R vE R Rl L FRARTAIRSEAE - FEBLME, YA 7 VORI, BEIEW DALy
FAEOFER, Zaed, EFER, voxx | [BH, BHE, EER Ehath, FOmEEs,

7 ut AMEE PR, PRI IR R, SYBETERE. BRI, etk
BRSHRE Moy By OERS - HA PR AR, HEIFH. BMEA BiAmakiE M

E5 2 (L I2VZ HATRO RN - 15, OB, ARPE MR OMERr

fraexus IR, LG, R, B, IO

*Shunji Homma?
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NFEREHRD-OOBLERN ] AREMAZESHE
FFEREAOBLEBRMENMNIHEIREN?
Expert Committee on Reprocessing Technologies for Future Generations
“How should reprocessing technologies for future generations be?”
(3) FEHEHKROBLEES - © REAFER - FENHGEFTRALOBRRAN S
(3) Reprocessing Technologies for Future Generations
@ From the Viewpoint of Environmental Loading Reduction and Continual Improvement of
Technology
R ¥R, OBEONEH!
1=\ TE (R
1. BE
JLF AT F—DORMMPIL, JRFEO bR F—DRHAR L F—tF =2 U T 1 Ok
DHIRF S D0, B RAERM DI D LA RO R DI E L WO I b A L THY,
ZOREAVRERIRY /NS T OIXENDH DH, £OFTHLAHIZAMWED Y YA 7 I X5 EOMIE
D KA & BEFEMIAR D BREEA N D f/IMEDEEIZH > T\ D, BAROFLEEINIAEHWED Y A
I WA R Z B TCEMEDED 5N TE 2R, A SN DITIIERFEAMKBICR L THEAR 5
EREENTWD, PRI ANT TXEREAM ORI ER Y fflie & & i, 4% b L o&kE 2 H
WBELT D 7o DR L Ic it o Rife i B EETh D, DL EAENE 2, BRECAMHMRI & Ffert 72 £ i)
FOBUEING, FEREARO IO DL L L THfET & k& BB mIT 27 n e 2 2 BE LT,

2. BERE
(1)  BREEAME

1 LoV BEIEAL S TR T D IR E ORAE N D, BUROHIEL T SOWTIE, HIIIZ 222 f
THLDOTH-ThH, ML IVEENOAT HAFEECERYOBESRICER LT, EROMIZIZL
Gy DRV & Vo 7o AR, BREPIRIMSFET 2 L B2 DD, FLEIILsS O L~ =
TATHY, EHERED DO UPU OB, BFRESBEOEN 2T 5 2 LTI b RS
DRI E B ATRETH D, ARFTTIE, FRROBLIEIFOE R LG R & LT, @LVSVEEDOR
FVE L BEGIB OB OBLE S, ERAMEBLET & SHEIREREIC OV TIRE LT,

(2) HFoOFRHER M k-

FHLBREAN IR, — a2 b2l 7 o RITINA, SR DA~ LA (2R
T DR OB E R BAR KD B, RSO E T O TORKIRME L LV, £, Q)OREAMK
I~ DY AT AT 72 BAERIC R 2 235 & B 2 6h, BEAF O FBRB R 2 75 A L CHEdfro
MERF « A 2> TS BERH D, S 6IT, BN LIS B R FERROE IR 2 Em Y KB 5
Wi, 770 P OFERFEEEICREWT, T M RBIEILT 5 2 L 72 < B L rIRe 2R i it
LT DMERD D, T D &R E 2 TSN 2 Fe i m L 2 72 0 ORI 72 07 R A2 Et LT,

*Junya Kuroda?, Wataru Murakit
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RO -HOBNEZM | AREMZESHRE
FEREHKOBLEEMIILNIHEINEN?
Expert Committee on Reprocessing Technologies for Future Generations
“How should reprocessing technologies for future generations be?”
(3) FEHRDOBULEEMN - @ BFE - RettOBANDS
(3) Reprocessing Technologies for Future Generations
@ From the Viewpoint of Economy and Safety
“mfE
LR e
1. B=
PR E Tt < LB Z T 2 BT, REMMOZEMERMEARETHY . ZhHIZ OV THE
EHED DEEN D D, ARE TIIRFEN & ZEMOBLRD DR IO FABRETIZ OV TRET LT,

2. BEREAE
(1) BFEEOBAENS
AARTOENERIL, KIBENPOKNEEICBITL, SIS Vv a vy r#%k, LR+

RRKKTANEBITLTEY, BIEORZ R v 7 Z2RED b, BEHOREMGEER LTS, &
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W E THEDLETFEEN A NTHAY Y MRBLNLZEHEEND,

(2) BEVEOBLENS

JRNE¥EE LT REMMBERITIEERER TH O | RO T35 e M 217> T\ 5,
BE L RERICRBWTHLAEY A 7 AR BT 7 77 2 MFEWG & LT—BoLatn ka2 B
L7zmadtEDd 5Tl ., Zetrsm TR i3 ThbiTna,

ZEMEOHERI EOT-OI2iX, b0tz m BT 2M 0 MEAZEN LN G, HiikRIC X5
Bl 1 O 10 LR IR OB L D VAT LAOEFNFENTHDHEEZOND, TDHIT, E
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K TDONMBE R & B SW BB i o8 A Z e L 5,

INHDOBENDEY 2—/HUITO L SDOEME 2 V155, THEMRESCHREBFROM LI bTN L 2L
2Tl Y 2= VI OBRICEMTHRA SR BN OB AR FRE L 72 0 | RN - Zetiorn B
Lo T ERHETE D,

*Yuya Takahashit
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MERERD-HOBNERIM | AREMAZTESTHE
FEEROBRLEBFHMELNHEINEN?
Expert Committee on Reprocessing Technologies for Future Generations
“How should reprocessing technologies for future generations be?”

(3) FRERDOBLELIM - @ BITHDOSHE-—XADOHIEHEDH RIS

(3) Reprocessing Technologies for Future Generation
(@ From the Viewpoint of Adaptability to Various Demands in Transitional Period
PEE R
U (BR) B SERUERT
1. B
AEEE TR IR D7 QBRI 2 LI 7 0t 22RO SR DB OV Tigm L CE 72, AR
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B a2 BAR R OBREEZIT T2,
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Expert Committee on Reprocessing Technologies for Future Generations
“How should reprocessing technologies for future generations be?”
(3) FRHRDOBULEEN - @ REVEBOBHERAD S
(3) Reprocessing Technologies for Future Generations
@ From the Viewpoint of Reducing Radioactive Waste
R Bt
YR AR T80T SR BR FE B

 B=

BATORAH RN —ATOFAE 7 a1 ZDO LR & 2> TV ABRFLETIE, VIV ROT L =7 A
ZENT DI TDICH Db DOD, HRIC L DO, SRR L 2 KFDFRA, mEKE
I K BISIE OV, ARBIEO KL N2 U A7k L2 OLEELEZ#HLTEY, /12, %
SOBEFEMPHRETDH D, TrEA L LTHLTLLE o TRVEND D,

FEZED DAL D531, < OBEM L FREZET 2 Z L0 0, FRRROFLEICHS N TIE, B
FEWDOIERPFEI DIV ENBEBERBERDO—DOTH D EBE R, BEIEMERHOBLENS | FEREAD
PRI LB R EATIC DWW CTRAT (T o 7,

. BHRE

A FALER OB & LT, K[URBEREY . RIRFETEY, ERBEED R HY (K1), ZOFTHIEIEK
BEFEMILIR A VNS K DWER 2 ) 27 BWEIIFET D & & b, BRZERSOHMA RO RIC L 0 RO
R ELT D70 & RURSCEIR DO BEIEY) X 0 IFAEBE O /~N— R R, 7o, IRIEBEEMOHTH |
PR FE X, BT W T H FIE VA BRE T A M EREE N L ETH Y . I HIT, TOLMIKE
WA ZIE, T ABEURRIC L CTHIBA Y T 5720, Z< OB L FREZET D, 20k, FHERiERD
AT a8 A ClE, REEEMOREEZW DR THZENEE LB X, ZICLY, Hijgl
AR D E RS BIRER~OAIMNIY | T BT 2 R LM ELOfEICER L b0 & b,

ARFEF T, REBEEDORBICERZH T, FERIEROFLABE T n e 22 MG L, 72k ANLD
7= OB b 72 A OBERIC OV TR LT=NEICHOW TR T 5,

R BRI NGz & TRALOATHR
S
TR EN i
s
L
g BAEMSE

1 LB D E2BETEY OB

*Shinichi Nagaoka®
LJapan Atomic Energy Agency

2017 FHAXREFHZER -31_PLO6-



2017 Annual Meeting

Planning Lecture | Board and Committee | Standards Committee 2
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EEREStyYI a2 (YJRUVEMSER)

T PRABREIHEERETHINELD —ERXBR
Why should PRA standards be performance requirement?
e B2 RS 2, YHEA Fngid
VHORR, 2HURAER TR, SR T g

1. £FAHLZE

HesRGRA U 2 7 AT (PRA) FEYEIT, i HI%GHHIC TPRA OB TN & BE R O Z N2+ B R ik %,
FiFUEL L CTHET D) EE N TWD, 5FT10 28z 5 PRAEHEZ Z ORERICHE-> T, REL T
o, UL, BROERFEN VDY S WEERE] THY .| B NFRRENED L KB [
BBE] ThHD, &I 14 FEIR T IR RRERRIC L - TR SN B R EOHERRBUE LD E 2 )7 W
IS MAD—BRENEST Hid, PRAFEHEOHERBRICIHW TS, Fikima Tk 7210 BARR
WHELE I, EWI HFATIEY ZATE R, 2L, BEOHEMIIKD Z ENRTERWIEEIZIE, W
KOO Fikiw%E, TOFEARORINOBZ 2 L LEHITHET D, SOICHEROBEN TERNWGAIC
B ESE CEBIZ R L THEREICTA X AZRMIET 5, L0 FHEAED TEELZREL TV,
ZHICE D PRA FEDO—ODFIENRR S, FEFIIMER 7T > F D PRA ZEHZ 2L € o —HEE
W L0, EHRAE TREORRMFIICE R PRA Z W0 IGIRECHIS LTy ET T 7 v
7T ORI TV AHHOTZDIZ, PRAZITI R EEIToTE TS,

AL, VA7 HEMEETIE, 4% 0 PRA QARG 2 T, PRAEEDIERRBUE., ML NED
RELEORFNNLIELE X TOEFREETREME. SOICAE LA OB O\ T - Etx
HEDHTWD,

SEIOE v v g T, Z0@EmOkERR L, BES, FRIZONWTEZL 0206 ERZRD, &
MMATRD D, R, BHIEERE (PSA HA KT A V) LOBMROa—PF =R ToTWDHET T O H L
EDOREFRIZHOWNWT, BEREZLRDT,
2.PRABREICRHONB &

PRAIEHED 2 — W — X Z DIEHEITHEVPRA ZEE T H Z LICE Y arkr b 2RORNTz %Y e HIET,
P E DR SNV EOND Z 2L TS, 22 TROLNLME LIL, PRADLRHELILDIG
WOWERIG U T, #HEE ST &Y — FROHEERKREES) ° PRA OFEMEICA DY, AN
REATHIEMIC LV XA b D, £DT), PRAEEIZRO LN LIRANLR DL LTE, 22— —0fF
MBS L THEZ D Z &, MOZEDO-ODEARNAREMMEREZHETH & Th 5,

F72, JISZ8301 (B AR L OERK 7)) 128\, TERFEL, HifoESRz2F 20k 912,
AIREZR IR D PERRICBE T 2 BRFIHE LTHIE] 7562 L L7225 TEY, PRAFEEIZE VT HFRIKOZEN
MELEZ TS, B, BUREEDOHV T L LT, AF - AF - AROFHIZEST L, BEREO=a &
Y ARBNT b D THLUERH Y, FEZESOTEE U TREDOWSIN TOEM 2B IS AN THEE)
THZEELTWDHZ EBEEX D L, ASME/ANSPRA A4 o H— RZ X L0, MEOEYE L O RN E
STHHTENEE L,
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3. MEEHENEKRLEER

PERE FAZ & D Lbik7e & PRA 2R 177 » b OB 2 Z e E R D2l > 2 L ThihuE, =—F
—PNEAL S THRBEOERNHD Z EBNFRAThH oo T, T8 E BRI SHE S PRA FEHE
> CRHET D Z LICEKRIEH 72, L L, PRADEWGIE, THUCEES R, X REREIC
VAZIEWREZET D, Lo U A7 ERIEH EERE (RIDM, Risk-Informed Decision Making) % 51T
THOIE, TOHEITIS L PRADBKROOND, 7272, ZRUTEDL S PRAMETHR, &
W) EHRTIIRS ATIRE Z L L ZNIS U TCLRLEFEMOZLELHITELZ RO BN D,
ZOE D7) A7{EROBEAIZBWTIEL, PRAFEREIT, £ OHENEIZYIHE 72 YEGE(What to do) % Fldk 9%
ZEBNERNTH D, KE ASME/ANS OFRE L TWVWD PRA AKX & — Rid, Z @ Whattodo %} L. How
to do % EPRI X> OG (Owners Group) . NEI 72 ED3 i L TWH A R T A ANUKFEL TV D, ZHUT XD |
=P —RHLWFHERERIRLIZVAIV L2032 2 ENEGITRo T D, BIRREDOR T 1FR0
PRA FEAET G ER A WIZITMEREI R LE XL & N TNV DD, &7 0y, TIER<, E2T o 0ICm%
BTS20, BIfEICIX TE RV, 5% 0O PRA OAME T 2 T, PRA BEHEDMERER 22 KE 2 B e
WL TEBLENRD D,
4. PRA IREDREEHEEDEHI

PRA FEHEDMRER E(L 2 M7 b D L35 720121E, PRAEEDALE DI # I L7z £ T, Lk
e, (FEEf,) HIFLAR— N, FHIE L Vo ZNTNOEEIOWAMILEZITV, RN WE R EAKRD
IEERR OB O J7 - FERRE D IR ST $H 2 FEH T 2 B B 5, BT D PRAFEHEDHER A TR 2 11TRT,
T2 CUE, BUEDIEMEIZHIE LTV D HATA R, (partl) PERERIZER, (part2) BANMIELR, (part3) fI:
BEBLE D =228 LT D, partl OMERERERIZIE, FHEO B HS0 B T IEICERE L2 WARER 72 -
MRS DERFHTH Y, ASME/ANS PRA A % >4 — K®D HLR (High Level Requirement) (ZFHY4 325 4 D
Th D, part2 OHEAHERIT, L0 BEMRERFEETH Y, EiiHIESL, BINMRERoKE, A3+ L
MCERVWEERBREZEZLLOTH D, partd DEERBUEX, LT HWDLLEIXRWA, HnD Z ENT
XD AR TEERTLOTHD,

F7o, ZOBBILORFRIIONTIL, RANFEROFEEZRLE LEKEOKRRTH D03, FERIIC
X, HTFHFEEOKEICRSLT, KED OG X° NEI BN L TWDEHA KT A 2D X o ISRk o X &
EEDTERIETTHNLS ZENREE LU,

BAE S
e
EN 5 JH R <<:::ﬁ%%ﬁ
> HA (PRAFEHEIZ L D)
51 B 51 8L
FieE, EHRLOWEE i, 3L OWsE
HeplR R FRAOBEE « PEREROER >>>part |
\Qti:&ﬁﬁgﬁzﬁﬁﬁgﬁ»»»WM|
R () R () (EEEBUES>>>>part I
RS (%)  HEE (3%)
B LB — . I LB — N, B
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U A7 HIEES T, PRA BEEOERFIHO MBI L RS SCHEZ RFHT 272012, %o 05k
ZEE LT, K[E ASME/ANS ® PRA A4 4 — KD X 91, ZOMAXGIC I 53, B iFE aTHE
7p_R—RAF A PRAIZEET % EAIBEE O ZE % Bl L 7= HLR (High Level Requirement) (ZAHY4 325 H D &,
Mg JAOE 2 H8E L2 )i U - EsRkok #E 42 s TV % SR (Supporting Requirement) @ X 9 72 UEN RIS
Y9260 & D531 % FhE L7z T, ASME/ANSPRA A% >4 — ROME & OxfLh « B 2D T
%o ZZTORIZEWTIE, KE ASME/ANS PRA 2 % > & — R0 HLR (ZHEY4 4% [E NAEEHE D HLE R 45y
DEFEEITH, F7-, ASME/ANS 2 % > #— RiZB W Tid, OFHB#ELE T T o bk, Eig, A v T
T R ORI Lo DOFEM S (Scope and Level of Detail), @45 77 o b EA OEF#RO Kk B4
(Plant-Specificity), @ &< HWEBLFERZe7HMA> (Realism) OBLAE2G SREZ A7 TV 1 26451 T
BY, BT7TTVINBMA~ERDITONT, K VFEMARFHmAER S5, ASME/ANSPRA X & 2 — R
WZBWTHT AV T LUDBERTR SN TWDET (7 TV Il OFEMFIZOWTIEZRER N LT D) I
BIL T, EANEEHETORNNCOWTHRFLT 5 K 5 2kl - FEHLH 47 5, £ 112, NFGH IR L ~L 1PRA
FEAEDD TR S GfidT ) O, K[E ASME/ANS PRA A & > &' — R L [ENFEHE L O%f b - 3L D —# &2 7R3 08
kT 5 2 &L CENEETO HLR IZHY T HREN R A TS 5L & b, MEEOHEDZ LI LN E 7R

-7,

£ 1 AHERHIR LU 1IPRA RO K ERAFTICFR D HLE D LB

ASME/ANSIEE(ASME/ANS RA-Sb-2013) B L2 1PRARE &=
2-2.1 INITIATING-EVENT ANALYSIS (IE) 6 EETSOBERFREEEOET
HLR-IE-B The mminating-event analysic chall group the imniating events o that events in the same group have cimilar 6.2 EEB&HOYL—FE
mirigation requirements (ie., the requirements for most events in the group are less restrictive than the limiring
mitigation requirements for the group) to facilitate an efficient but realistic estimation of CDEF. (BRI L 1PRABEDE21DELAZT X 77

2. ASMEANSEBOHLR-IE-BE[R%, )

REESMITIL. COFEFH)-RENICIHE LD < T30, AL —FosgitBlo@Rmi(+eb

B, FA—FADKESE SHTHERE. YA—FICHTIREMZEMERL Y LAV ERD LD
CERETS: 7 L—k
SR Indexz No. | C.C.L [cc.o [cc.ma
1E-B1l GROUP initiating events to facilitate definition of accident sequences in the Accident Sequence Analysis (2-2 2) 621 BEOEIRCLIIERSENIA—F

and to facilitate quantification in the Quantification (2-2.7)

It
FELEEESRICoNTIR, Bi—F R
Bl —F CAONERLTREFEFICTO 0, BREEE YA —FET D, s :

I1E-B2 USE a structured, systematic process for grouping iniriating events. For example, such a systematic approach
may employ master logic diagrams, heat balance fault trees, or failure modes and effects analysis (FMEA).

RRESE S — B b ) | ML SR e AL R0E, ZOLSRRRRT T a—FoRE L | D) .

T, ¥2F— 0P o - FATIFA OET+—/A b2 ) —, HRE— FESMIIFMEAS ¥ T N5,
1E-B3 GROUP initiating events only when

BTOEGOHZEHESRE 7 —F (0TS,

{(a) events can be considered (a) events can be considered (a) events can be considered similar in

similar in terme of plant cimilar In terms of plant response, | terms of plant responce, success

response, SUCCEss criteria, success criteria, timing, and the criteria, timing, and the effect on the

Fio, Inbox AR E X, ENEETO HLR ICHY T2 HEH 242 EE FT3#iTH LT\ 5b, HLR
MYOHEDOEEZFH & LTL, HEFOFHIC RIEFHEH) Ofix@&IHEL, &k Hilo T, MErEn
IRRE 2 T T AR e HUE 2 el T 2 BN T2 LR 2D K H 1272 D,

ZOLRDS R D, ENEETOERFIEA B S THREREL T 25 & B HikimoF
Bla A RTA4 v (HffLAR— ) OB TIRREIND Z L 238, Fkicbrz 2 ENEREO RIS ik & LT,
AR E DO E . fr - FHl 21T > TO LGB TH %,
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#2 MREHEIENT- PRAEE (BRHR)

6. ERFEROBRE L OFAEME OHEE

6.1 HfEEIH
JADEISICE D ATHEMED & DR FEL A 08T - RET 5,
cFE LTEERFRICONWT, Fy—FTr V ADER ECEILERS T HT2DIC

M7t 22 HWCERFRD 7 V—T0E21T 9,
- BRI ER AE BB O NI L =R AR HEET 5,

6.2 ERFZLDOHHT K ONEE
(1) ERNFZORIEIZBWTEETREFEHLE LT, UTOFEREED D,

a) W HES
JRFAR IR S 87 o 2 DRI RIBIC R Te D03, 7T & b e A7)

TR RN OFG K O ARERE RO FEROWM T 25D 5,

b) LOCA
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y
=
E

wE e R 5.
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EEREStyYI a2 (YJRUVEMSER)

T PRABREIHEERETHINELD —ERXBR
Why should PRA standards be performance requirement?
e B2 RS 2, YHEA Fngid
VHORR, 2HURAER TR, SR T g

1. £FAHLZE

HesRGRA U 2 7 AT (PRA) FEYEIT, i HI%GHHIC TPRA OB TN & BE R O Z N2+ B R ik %,
FiFUEL L CTHET D) EE N TWD, 5FT10 28z 5 PRAEHEZ Z ORERICHE-> T, REL T
o, UL, BROERFEN VDY S WEERE] THY .| B NFRRENED L KB [
BBE] ThHD, &I 14 FEIR T IR RRERRIC L - TR SN B R EOHERRBUE LD E 2 )7 W
IS MAD—BRENEST Hid, PRAFEHEOHERBRICIHW TS, Fikima Tk 7210 BARR
WHELE I, EWI HFATIEY ZATE R, 2L, BEOHEMIIKD Z ENRTERWIEEIZIE, W
KOO Fikiw%E, TOFEARORINOBZ 2 L LEHITHET D, SOICHEROBEN TERNWGAIC
B ESE CEBIZ R L THEREICTA X AZRMIET 5, L0 FHEAED TEELZREL TV,
ZHICE D PRA FEDO—ODFIENRR S, FEFIIMER 7T > F D PRA ZEHZ 2L € o —HEE
W L0, EHRAE TREORRMFIICE R PRA Z W0 IGIRECHIS LTy ET T 7 v
7T ORI TV AHHOTZDIZ, PRAZITI R EEIToTE TS,

AL, VA7 HEMEETIE, 4% 0 PRA QARG 2 T, PRAEEDIERRBUE., ML NED
RELEORFNNLIELE X TOEFREETREME. SOICAE LA OB O\ T - Etx
HEDHTWD,

SEIOE v v g T, Z0@EmOkERR L, BES, FRIZONWTEZL 0206 ERZRD, &
MMATRD D, R, BHIEERE (PSA HA KT A V) LOBMROa—PF =R ToTWDHET T O H L
EDOREFRIZHOWNWT, BEREZLRDT,
2.PRABREICRHONB &

PRAIEHED 2 — W — X Z DIEHEITHEVPRA ZEE T H Z LICE Y arkr b 2RORNTz %Y e HIET,
P E DR SNV EOND Z 2L TS, 22 TROLNLME LIL, PRADLRHELILDIG
WOWERIG U T, #HEE ST &Y — FROHEERKREES) ° PRA OFEMEICA DY, AN
REATHIEMIC LV XA b D, £DT), PRAEEIZRO LN LIRANLR DL LTE, 22— —0fF
MBS L THEZ D Z &, MOZEDO-ODEARNAREMMEREZHETH & Th 5,

F72, JISZ8301 (B AR L OERK 7)) 128\, TERFEL, HifoESRz2F 20k 912,
AIREZR IR D PERRICBE T 2 BRFIHE LTHIE] 7562 L L7225 TEY, PRAFEEIZE VT HFRIKOZEN
MELEZ TS, B, BUREEDOHV T L LT, AF - AF - AROFHIZEST L, BEREO=a &
Y ARBNT b D THLUERH Y, FEZESOTEE U TREDOWSIN TOEM 2B IS AN THEE)
THZEELTWDHZ EBEEX D L, ASME/ANSPRA A4 o H— RZ X L0, MEOEYE L O RN E
STHHTENEE L,

*Akira Yamaguchi !, "Ken Muramatsu 2 , “Kazunori Hashimoto 3

The University of Tokyo, 2Tokyo City University , 3CRIEPI
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3. MEEHENEKRLEER

PERE FAZ & D Lbik7e & PRA 2R 177 » b OB 2 Z e E R D2l > 2 L ThihuE, =—F
—PNEAL S THRBEOERNHD Z EBNFRAThH oo T, T8 E BRI SHE S PRA FEHE
> CRHET D Z LICEKRIEH 72, L L, PRADEWGIE, THUCEES R, X REREIC
VAZIEWREZET D, Lo U A7 ERIEH EERE (RIDM, Risk-Informed Decision Making) % 51T
THOIE, TOHEITIS L PRADBKROOND, 7272, ZRUTEDL S PRAMETHR, &
W) EHRTIIRS ATIRE Z L L ZNIS U TCLRLEFEMOZLELHITELZ RO BN D,
ZOE D7) A7{EROBEAIZBWTIEL, PRAFEREIT, £ OHENEIZYIHE 72 YEGE(What to do) % Fldk 9%
ZEBNERNTH D, KE ASME/ANS OFRE L TWVWD PRA AKX & — Rid, Z @ Whattodo %} L. How
to do % EPRI X> OG (Owners Group) . NEI 72 ED3 i L TWH A R T A ANUKFEL TV D, ZHUT XD |
=P —RHLWFHERERIRLIZVAIV L2032 2 ENEGITRo T D, BIRREDOR T 1FR0
PRA FEAET G ER A WIZITMEREI R LE XL & N TNV DD, &7 0y, TIER<, E2T o 0ICm%
BTS20, BIfEICIX TE RV, 5% 0O PRA OAME T 2 T, PRA BEHEDMERER 22 KE 2 B e
WL TEBLENRD D,
4. PRA IREDREEHEEDEHI

PRA FEHEDMRER E(L 2 M7 b D L35 720121E, PRAEEDALE DI # I L7z £ T, Lk
e, (FEEf,) HIFLAR— N, FHIE L Vo ZNTNOEEIOWAMILEZITV, RN WE R EAKRD
IEERR OB O J7 - FERRE D IR ST $H 2 FEH T 2 B B 5, BT D PRAFEHEDHER A TR 2 11TRT,
T2 CUE, BUEDIEMEIZHIE LTV D HATA R, (partl) PERERIZER, (part2) BANMIELR, (part3) fI:
BEBLE D =228 LT D, partl OMERERERIZIE, FHEO B HS0 B T IEICERE L2 WARER 72 -
MRS DERFHTH Y, ASME/ANS PRA A % >4 — K®D HLR (High Level Requirement) (ZFHY4 325 4 D
Th D, part2 OHEAHERIT, L0 BEMRERFEETH Y, EiiHIESL, BINMRERoKE, A3+ L
MCERVWEERBREZEZLLOTH D, partd DEERBUEX, LT HWDLLEIXRWA, HnD Z ENT
XD AR TEERTLOTHD,

F7o, ZOBBILORFRIIONTIL, RANFEROFEEZRLE LEKEOKRRTH D03, FERIIC
X, HTFHFEEOKEICRSLT, KED OG X° NEI BN L TWDEHA KT A 2D X o ISRk o X &
EEDTERIETTHNLS ZENREE LU,

BAE S
e
EN 5 JH R <<:::ﬁ%%ﬁ
> HA (PRAFEHEIZ L D)
51 B 51 8L
FieE, EHRLOWEE i, 3L OWsE
HeplR R FRAOBEE « PEREROER >>>part |
\Qti:&ﬁﬁgﬁzﬁﬁﬁgﬁ»»»WM|
R () R () (EEEBUES>>>>part I
RS (%)  HEE (3%)
B LB — . I LB — N, B

X1 PRAEBEEDFEBHEEDORIME
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U A7 HIEES T, PRA BEEOERFIHO MBI L RS SCHEZ RFHT 272012, %o 05k
ZEE LT, K[E ASME/ANS ® PRA A4 4 — KD X 91, ZOMAXGIC I 53, B iFE aTHE
7p_R—RAF A PRAIZEET % EAIBEE O ZE % Bl L 7= HLR (High Level Requirement) (ZAHY4 325 H D &,
Mg JAOE 2 H8E L2 )i U - EsRkok #E 42 s TV % SR (Supporting Requirement) @ X 9 72 UEN RIS
Y9260 & D531 % FhE L7z T, ASME/ANSPRA A% >4 — ROME & OxfLh « B 2D T
%o ZZTORIZEWTIE, KE ASME/ANS PRA 2 % > & — R0 HLR (ZHEY4 4% [E NAEEHE D HLE R 45y
DEFEEITH, F7-, ASME/ANS 2 % > #— RiZB W Tid, OFHB#ELE T T o bk, Eig, A v T
T R ORI Lo DOFEM S (Scope and Level of Detail), @45 77 o b EA OEF#RO Kk B4
(Plant-Specificity), @ &< HWEBLFERZe7HMA> (Realism) OBLAE2G SREZ A7 TV 1 26451 T
BY, BT7TTVINBMA~ERDITONT, K VFEMARFHmAER S5, ASME/ANSPRA X & 2 — R
WZBWTHT AV T LUDBERTR SN TWDET (7 TV Il OFEMFIZOWTIEZRER N LT D) I
BIL T, EANEEHETORNNCOWTHRFLT 5 K 5 2kl - FEHLH 47 5, £ 112, NFGH IR L ~L 1PRA
FEAEDD TR S GfidT ) O, K[E ASME/ANS PRA A & > &' — R L [ENFEHE L O%f b - 3L D —# &2 7R3 08
kT 5 2 &L CENEETO HLR IZHY T HREN R A TS 5L & b, MEEOHEDZ LI LN E 7R

-7,

£ 1 AHERHIR LU 1IPRA RO K ERAFTICFR D HLE D LB

ASME/ANSIEE(ASME/ANS RA-Sb-2013) B L2 1PRARE &=
2-2.1 INITIATING-EVENT ANALYSIS (IE) 6 EETSOBERFREEEOET
HLR-IE-B The mminating-event analysic chall group the imniating events o that events in the same group have cimilar 6.2 EEB&HOYL—FE
mirigation requirements (ie., the requirements for most events in the group are less restrictive than the limiring
mitigation requirements for the group) to facilitate an efficient but realistic estimation of CDEF. (BRI L 1PRABEDE21DELAZT X 77

2. ASMEANSEBOHLR-IE-BE[R%, )

REESMITIL. COFEFH)-RENICIHE LD < T30, AL —FosgitBlo@Rmi(+eb

B, FA—FADKESE SHTHERE. YA—FICHTIREMZEMERL Y LAV ERD LD
CERETS: 7 L—k
SR Indexz No. | C.C.L [cc.o [cc.ma
1E-B1l GROUP initiating events to facilitate definition of accident sequences in the Accident Sequence Analysis (2-2 2) 621 BEOEIRCLIIERSENIA—F

and to facilitate quantification in the Quantification (2-2.7)

It
FELEEESRICoNTIR, Bi—F R
Bl —F CAONERLTREFEFICTO 0, BREEE YA —FET D, s :

I1E-B2 USE a structured, systematic process for grouping iniriating events. For example, such a systematic approach
may employ master logic diagrams, heat balance fault trees, or failure modes and effects analysis (FMEA).

RRESE S — B b ) | ML SR e AL R0E, ZOLSRRRRT T a—FoRE L | D) .

T, ¥2F— 0P o - FATIFA OET+—/A b2 ) —, HRE— FESMIIFMEAS ¥ T N5,
1E-B3 GROUP initiating events only when

BTOEGOHZEHESRE 7 —F (0TS,

{(a) events can be considered (a) events can be considered (a) events can be considered similar in

similar in terme of plant cimilar In terms of plant response, | terms of plant responce, success

response, SUCCEss criteria, success criteria, timing, and the criteria, timing, and the effect on the

Fio, Inbox AR E X, ENEETO HLR ICHY T2 HEH 242 EE FT3#iTH LT\ 5b, HLR
MYOHEDOEEZFH & LTL, HEFOFHIC RIEFHEH) Ofix@&IHEL, &k Hilo T, MErEn
IRRE 2 T T AR e HUE 2 el T 2 BN T2 LR 2D K H 1272 D,

ZOLRDS R D, ENEETOERFIEA B S THREREL T 25 & B HikimoF
Bla A RTA4 v (HffLAR— ) OB TIRREIND Z L 238, Fkicbrz 2 ENEREO RIS ik & LT,
AR E DO E . fr - FHl 21T > TO LGB TH %,
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6. ERFEROBRE L OFAEME OHEE

6.1 HfEEIH
JADEISICE D ATHEMED & DR FEL A 08T - RET 5,
cFE LTEERFRICONWT, Fy—FTr V ADER ECEILERS T HT2DIC

M7t 22 HWCERFRD 7 V—T0E21T 9,
- BRI ER AE BB O NI L =R AR HEET 5,

6.2 ERFZLDOHHT K ONEE
(1) ERNFZORIEIZBWTEETREFEHLE LT, UTOFEREED D,

a) W HES
JRFAR IR S 87 o 2 DRI RIBIC R Te D03, 7T & b e A7)

TR RN OFG K O ARERE RO FEROWM T 25D 5,

b) LOCA

o1

y
=
E

wE e R 5.

AN
EAN

N

[1] J5-7 ) Fe MR O B AL EOVERERUEAL & RMIBU& O3E I m T T CFpk 14 4 7 J, i /2242
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EEREStyYI a2 (YJRUVEMSER)

T PRABREIHEERETHINELD —ERXBR
Why should PRA standards be performance requirement?
e B2 RS 2, YHEA Fngid
VHORR, 2HURAER TR, SR T g

1. £FAHLZE

HesRGRA U 2 7 AT (PRA) FEYEIT, i HI%GHHIC TPRA OB TN & BE R O Z N2+ B R ik %,
FiFUEL L CTHET D) EE N TWD, 5FT10 28z 5 PRAEHEZ Z ORERICHE-> T, REL T
o, UL, BROERFEN VDY S WEERE] THY .| B NFRRENED L KB [
BBE] ThHD, &I 14 FEIR T IR RRERRIC L - TR SN B R EOHERRBUE LD E 2 )7 W
IS MAD—BRENEST Hid, PRAFEHEOHERBRICIHW TS, Fikima Tk 7210 BARR
WHELE I, EWI HFATIEY ZATE R, 2L, BEOHEMIIKD Z ENRTERWIEEIZIE, W
KOO Fikiw%E, TOFEARORINOBZ 2 L LEHITHET D, SOICHEROBEN TERNWGAIC
B ESE CEBIZ R L THEREICTA X AZRMIET 5, L0 FHEAED TEELZREL TV,
ZHICE D PRA FEDO—ODFIENRR S, FEFIIMER 7T > F D PRA ZEHZ 2L € o —HEE
W L0, EHRAE TREORRMFIICE R PRA Z W0 IGIRECHIS LTy ET T 7 v
7T ORI TV AHHOTZDIZ, PRAZITI R EEIToTE TS,

AL, VA7 HEMEETIE, 4% 0 PRA QARG 2 T, PRAEEDIERRBUE., ML NED
RELEORFNNLIELE X TOEFREETREME. SOICAE LA OB O\ T - Etx
HEDHTWD,

SEIOE v v g T, Z0@EmOkERR L, BES, FRIZONWTEZL 0206 ERZRD, &
MMATRD D, R, BHIEERE (PSA HA KT A V) LOBMROa—PF =R ToTWDHET T O H L
EDOREFRIZHOWNWT, BEREZLRDT,
2.PRABREICRHONB &

PRAIEHED 2 — W — X Z DIEHEITHEVPRA ZEE T H Z LICE Y arkr b 2RORNTz %Y e HIET,
P E DR SNV EOND Z 2L TS, 22 TROLNLME LIL, PRADLRHELILDIG
WOWERIG U T, #HEE ST &Y — FROHEERKREES) ° PRA OFEMEICA DY, AN
REATHIEMIC LV XA b D, £DT), PRAEEIZRO LN LIRANLR DL LTE, 22— —0fF
MBS L THEZ D Z &, MOZEDO-ODEARNAREMMEREZHETH & Th 5,

F72, JISZ8301 (B AR L OERK 7)) 128\, TERFEL, HifoESRz2F 20k 912,
AIREZR IR D PERRICBE T 2 BRFIHE LTHIE] 7562 L L7225 TEY, PRAFEEIZE VT HFRIKOZEN
MELEZ TS, B, BUREEDOHV T L LT, AF - AF - AROFHIZEST L, BEREO=a &
Y ARBNT b D THLUERH Y, FEZESOTEE U TREDOWSIN TOEM 2B IS AN THEE)
THZEELTWDHZ EBEEX D L, ASME/ANSPRA A4 o H— RZ X L0, MEOEYE L O RN E
STHHTENEE L,

*Akira Yamaguchi !, "Ken Muramatsu 2 , “Kazunori Hashimoto 3

The University of Tokyo, 2Tokyo City University , 3CRIEPI
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3. MEEHENEKRLEER

PERE FAZ & D Lbik7e & PRA 2R 177 » b OB 2 Z e E R D2l > 2 L ThihuE, =—F
—PNEAL S THRBEOERNHD Z EBNFRAThH oo T, T8 E BRI SHE S PRA FEHE
> CRHET D Z LICEKRIEH 72, L L, PRADEWGIE, THUCEES R, X REREIC
VAZIEWREZET D, Lo U A7 ERIEH EERE (RIDM, Risk-Informed Decision Making) % 51T
THOIE, TOHEITIS L PRADBKROOND, 7272, ZRUTEDL S PRAMETHR, &
W) EHRTIIRS ATIRE Z L L ZNIS U TCLRLEFEMOZLELHITELZ RO BN D,
ZOE D7) A7{EROBEAIZBWTIEL, PRAFEREIT, £ OHENEIZYIHE 72 YEGE(What to do) % Fldk 9%
ZEBNERNTH D, KE ASME/ANS OFRE L TWVWD PRA AKX & — Rid, Z @ Whattodo %} L. How
to do % EPRI X> OG (Owners Group) . NEI 72 ED3 i L TWH A R T A ANUKFEL TV D, ZHUT XD |
=P —RHLWFHERERIRLIZVAIV L2032 2 ENEGITRo T D, BIRREDOR T 1FR0
PRA FEAET G ER A WIZITMEREI R LE XL & N TNV DD, &7 0y, TIER<, E2T o 0ICm%
BTS20, BIfEICIX TE RV, 5% 0O PRA OAME T 2 T, PRA BEHEDMERER 22 KE 2 B e
WL TEBLENRD D,
4. PRA IREDREEHEEDEHI

PRA FEHEDMRER E(L 2 M7 b D L35 720121E, PRAEEDALE DI # I L7z £ T, Lk
e, (FEEf,) HIFLAR— N, FHIE L Vo ZNTNOEEIOWAMILEZITV, RN WE R EAKRD
IEERR OB O J7 - FERRE D IR ST $H 2 FEH T 2 B B 5, BT D PRAFEHEDHER A TR 2 11TRT,
T2 CUE, BUEDIEMEIZHIE LTV D HATA R, (partl) PERERIZER, (part2) BANMIELR, (part3) fI:
BEBLE D =228 LT D, partl OMERERERIZIE, FHEO B HS0 B T IEICERE L2 WARER 72 -
MRS DERFHTH Y, ASME/ANS PRA A % >4 — K®D HLR (High Level Requirement) (ZFHY4 325 4 D
Th D, part2 OHEAHERIT, L0 BEMRERFEETH Y, EiiHIESL, BINMRERoKE, A3+ L
MCERVWEERBREZEZLLOTH D, partd DEERBUEX, LT HWDLLEIXRWA, HnD Z ENT
XD AR TEERTLOTHD,

F7o, ZOBBILORFRIIONTIL, RANFEROFEEZRLE LEKEOKRRTH D03, FERIIC
X, HTFHFEEOKEICRSLT, KED OG X° NEI BN L TWDEHA KT A 2D X o ISRk o X &
EEDTERIETTHNLS ZENREE LU,

BAE S
e
EN 5 JH R <<:::ﬁ%%ﬁ
> HA (PRAFEHEIZ L D)
51 B 51 8L
FieE, EHRLOWEE i, 3L OWsE
HeplR R FRAOBEE « PEREROER >>>part |
\Qti:&ﬁﬁgﬁzﬁﬁﬁgﬁ»»»WM|
R () R () (EEEBUES>>>>part I
RS (%)  HEE (3%)
B LB — . I LB — N, B

X1 PRAEBEEDFEBHEEDORIME
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U A7 HIEES T, PRA BEEOERFIHO MBI L RS SCHEZ RFHT 272012, %o 05k
ZEE LT, K[E ASME/ANS ® PRA A4 4 — KD X 91, ZOMAXGIC I 53, B iFE aTHE
7p_R—RAF A PRAIZEET % EAIBEE O ZE % Bl L 7= HLR (High Level Requirement) (ZAHY4 325 H D &,
Mg JAOE 2 H8E L2 )i U - EsRkok #E 42 s TV % SR (Supporting Requirement) @ X 9 72 UEN RIS
Y9260 & D531 % FhE L7z T, ASME/ANSPRA A% >4 — ROME & OxfLh « B 2D T
%o ZZTORIZEWTIE, KE ASME/ANS PRA 2 % > & — R0 HLR (ZHEY4 4% [E NAEEHE D HLE R 45y
DEFEEITH, F7-, ASME/ANS 2 % > #— RiZB W Tid, OFHB#ELE T T o bk, Eig, A v T
T R ORI Lo DOFEM S (Scope and Level of Detail), @45 77 o b EA OEF#RO Kk B4
(Plant-Specificity), @ &< HWEBLFERZe7HMA> (Realism) OBLAE2G SREZ A7 TV 1 26451 T
BY, BT7TTVINBMA~ERDITONT, K VFEMARFHmAER S5, ASME/ANSPRA X & 2 — R
WZBWTHT AV T LUDBERTR SN TWDET (7 TV Il OFEMFIZOWTIEZRER N LT D) I
BIL T, EANEEHETORNNCOWTHRFLT 5 K 5 2kl - FEHLH 47 5, £ 112, NFGH IR L ~L 1PRA
FEAEDD TR S GfidT ) O, K[E ASME/ANS PRA A & > &' — R L [ENFEHE L O%f b - 3L D —# &2 7R3 08
kT 5 2 &L CENEETO HLR IZHY T HREN R A TS 5L & b, MEEOHEDZ LI LN E 7R

-7,

£ 1 AHERHIR LU 1IPRA RO K ERAFTICFR D HLE D LB

ASME/ANSIEE(ASME/ANS RA-Sb-2013) B L2 1PRARE &=
2-2.1 INITIATING-EVENT ANALYSIS (IE) 6 EETSOBERFREEEOET
HLR-IE-B The mminating-event analysic chall group the imniating events o that events in the same group have cimilar 6.2 EEB&HOYL—FE
mirigation requirements (ie., the requirements for most events in the group are less restrictive than the limiring
mitigation requirements for the group) to facilitate an efficient but realistic estimation of CDEF. (BRI L 1PRABEDE21DELAZT X 77

2. ASMEANSEBOHLR-IE-BE[R%, )

REESMITIL. COFEFH)-RENICIHE LD < T30, AL —FosgitBlo@Rmi(+eb

B, FA—FADKESE SHTHERE. YA—FICHTIREMZEMERL Y LAV ERD LD
CERETS: 7 L—k
SR Indexz No. | C.C.L [cc.o [cc.ma
1E-B1l GROUP initiating events to facilitate definition of accident sequences in the Accident Sequence Analysis (2-2 2) 621 BEOEIRCLIIERSENIA—F

and to facilitate quantification in the Quantification (2-2.7)

It
FELEEESRICoNTIR, Bi—F R
Bl —F CAONERLTREFEFICTO 0, BREEE YA —FET D, s :

I1E-B2 USE a structured, systematic process for grouping iniriating events. For example, such a systematic approach
may employ master logic diagrams, heat balance fault trees, or failure modes and effects analysis (FMEA).

RRESE S — B b ) | ML SR e AL R0E, ZOLSRRRRT T a—FoRE L | D) .

T, ¥2F— 0P o - FATIFA OET+—/A b2 ) —, HRE— FESMIIFMEAS ¥ T N5,
1E-B3 GROUP initiating events only when

BTOEGOHZEHESRE 7 —F (0TS,

{(a) events can be considered (a) events can be considered (a) events can be considered similar in

similar in terme of plant cimilar In terms of plant response, | terms of plant responce, success

response, SUCCEss criteria, success criteria, timing, and the criteria, timing, and the effect on the

Fio, Inbox AR E X, ENEETO HLR ICHY T2 HEH 242 EE FT3#iTH LT\ 5b, HLR
MYOHEDOEEZFH & LTL, HEFOFHIC RIEFHEH) Ofix@&IHEL, &k Hilo T, MErEn
IRRE 2 T T AR e HUE 2 el T 2 BN T2 LR 2D K H 1272 D,

ZOLRDS R D, ENEETOERFIEA B S THREREL T 25 & B HikimoF
Bla A RTA4 v (HffLAR— ) OB TIRREIND Z L 238, Fkicbrz 2 ENEREO RIS ik & LT,
AR E DO E . fr - FHl 21T > TO LGB TH %,
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6. ERFEROBRE L OFAEME OHEE

6.1 HfEEIH
JADEISICE D ATHEMED & DR FEL A 08T - RET 5,
cFE LTEERFRICONWT, Fy—FTr V ADER ECEILERS T HT2DIC

M7t 22 HWCERFRD 7 V—T0E21T 9,
- BRI ER AE BB O NI L =R AR HEET 5,

6.2 ERFZLDOHHT K ONEE
(1) ERNFZORIEIZBWTEETREFEHLE LT, UTOFEREED D,

a) W HES
JRFAR IR S 87 o 2 DRI RIBIC R Te D03, 7T & b e A7)

TR RN OFG K O ARERE RO FEROWM T 25D 5,

b) LOCA

o1

y
=
E

wE e R 5.

AN
EAN

N
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2017 Annual Meeting

(Wed. Mar 29, 2017 1:00 PM - 2:30 PM Room K)
[3K_PLO4] Comprephensive discussion

*Chair: Akira Yamaguchi' (1. Univ. of Tokyo)

HARRFNZROEERRNY X O (PRA) FRE(3. BEREE(C [PRADBINSTEHRUENE R T BIAH
%, REEEELUTRET S EENMNTLS, BERES - UXVEMBPETE. STT10Z2BZ B
PRAE#EEZ CDIRIVCRED TREL TSz, UH L. SEOPRADAEERA MR T. PRAREDMREREIL. B8
BRERBORELZEORMREBENERZREIR. UXOEMAFETIE. ZORKREERTOUELE. TS5CRE
LIEIBEDEE(IC DV TOERR - REAEEHTLD, SENDTEY I3 VTIE. ZNHFROKFRERTL. RFEE
BERXBET D,
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Planning Lecture | Technical division and Network | Nuclear Fuel Cycle and Environment Division

[3L_PL] Challenges for management of radioactively contaminated
wastes and volume reduction and reuse/recycling of removed
soil derived from the activities for environmental
remediation after the Fukushima Daiichi Nuclear Power

Station accident
Chair: Masahiro Osako (NIES)
Wed. Mar 29, 2017 1:00 PM - 2:30 PM Room L (16-503 Building No.16)

[3L_PLO1] Comprehensive management of radioactively contaminated wastes in
the environment/biosphere
*Kazuto Endo’ (1. NIES)

[3L_PLO2] Elucidation of Cs sorption-desorption behavior toward clay minerals
for the recycling useful materials from contaminated soil
*Tsuyoshi Yaita' (1. JAEA)

[3L_PLO3] Overview of Technology Development Strategy for Volume Reduction
and Recycling of the Removed Soil for Interim Storage
*Satoru Kaneko' (1. MOE)

[3L_PLO4] Safety Assessment for Reuse of Removed Soil
*Takuma Sawaguchi’ (1. JAEA)

[3L_PLO5] Cost evaluation method for the disposal of low level radioactive
waste
*Hisakazu Nakata' (1. JAEA)

©Atomic Energy Society of Japan
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NIV RHEtEyay

BEFRESRCLIRBEFLEOREICHESIFLEEREEYDOEEL
BRETIZEORS - BEFIRAORY #HHA
Challenges for management of radioactively contaminated wastes and volume reduction and
reuse/recycling of removed soil derived from the activities for environmental remediation
after the Fukushima Daiichi Nuclear Power Station accident

(1) BEDICHTE5EHEEOBANMENESTRERERVOBRENLTER
(1) Comprehensive management of radioactively contaminated wastes in the environment/biosphere
EE OFIAT
YEINZAIFSE R FE 1E N ENLBR BT FE AT

1. FLC®HIZ

&S5 — RO MU X T SNSRI L > T, B RO JRH 72 IR ANE R S iz, £ Ok
B, TSR EE (Cs-134 & Cs-137) IZ L » TR SN HESEEY N Z R&IZKEL TS, 2
AHIEGEIZONTIE, PR+ =F = A +— BS54 Uz b 7 RS LR LA 5 R 1 58 BT
R X0 B ST BB X DR OIE Y~ DO AU BRI T D FRIREE ) (LR, Bk L9 5)
DIRK 23 4 8 A 30 HIZARfF &, A7 VA MIBITHMREREEO IO OHI 2R iz, mimkRk
WA Z DT, ZEORELENEA L TWDER, R CILIGREEY Ch 5 —IRBETEW O EFETEYIC
EHHL, TOEHIRWEFEZONTERD,
2&%&%%%%&%%Kﬁ?é@ﬁ

Bx DFENPOHIND THIT—RBEEMIC I TN D0, —RBEIEY O AT O TILIE R
FRRETALER & U CHERMLEE N ST, AT Th D EIR ERIKDZ S BN S Tng, £72,0 F
KIETHED HAIIEKIT, TS CUBE I CTRIKEY & LT IAKBREMEN SN D, ZOTKIGIE
IZ, BEA Y MEEE LTRIH SN0 . BERIL CTIAKGIRBERIK (PEEFEEY) L7075, ERK 2345 H |
BN O TG N B3R AT 5 FKRIGIRZA B N E OIERMLEE R 7 7D RERE N @V 2 & 235
L&y B ZoxtsoizH, 5 A 12 BIZ HEERNO FARLEENREY O 4 Em ORI T 5%
2071 IR TISEEIIRAT N E D E LD @) 6 A 16 HICIFE EABRE L& O T [HEEDE S R S
ATz B R AR AERIR FEY) O T OBV NCBI T 2B 2 ) A S iz Bl Bk < BhiE & V5 YRR
BHIE D728 EFECHRE ICxHT DB RIS D L3RI, ST )E U CIIB R il R 2 5% 1 7=
N7 HEYE 8,000 Ba/kg & WD BMESFIO CREE S L7z, 6 H 23 BT, BREEE D &S RN O SEEFEEY O 4L
HOSE] WEFEHLTBY, B TFRRERSRIKEY & R EKCTRIKIZ OV T $ 8,000 Ba/kg % Tl
SEA[REE LTV . 8,000 Ba/kg A i 5 BFEHEY) (RICHEERTM & L COBE SN DBERY) 13— RRE
THZERMEY E ST\, —J, BERMIONTIE, ﬁ$6ﬂ275:$%ﬁ:£w18mommg
T 2 D — W BEFEWBEFRNRIK A3 B S 0 B, 8128 HICIE T— R BEFEW BERIER (2 35 1T 2 BEHIK D HIE K Y
YOI MNZDOWNT ] LW FEEIENBRIEA K VR Sz, ZOFEBEEEIC L2 > THRERIK D hk

*Kazuto ENDO?

INational Institute for Environmental Studies
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FHREIRIE DO —FRENEm I N0, —REFEMICONTUIZD 7 AOWEME K H EHVMEE 22> T
%,

BRSO S =B A L ERE 23 4E 8 H 31 A 121X 18,000 Bg/kg % #8 2 100,000 Barkg LA T O BEHIIK
L3 IFIEICBE T 5 e oW T BIRJEH &SN, _mif*ﬁﬁﬁﬂﬁé&émT%k8m0&Wg%%K
DBEFEM T LTINS T 2 NI AT S iv7c, A TITAEEED BAREIZ OV TR SN Tk
BﬁféA?E%éﬁ%:iUJ&inéﬁﬁbhfﬁw ZOESTHHFRAEEITHA (BLF, Bl
HIE32) IXA4 12 H 14 BIZBREEA S5 33 5 & L CHEAT S v, B P E -5 YL BESEY) % ~ D IR H3 ik 2a
Eot%&&otoit\ﬁ@ DNATPE, BEEMBUR T A R 7 A4 U8 LIRDAES 12 H 27 BIZARS
Nic, 0%, Fl-eMmARCEREEZR VA THET S, R 25 3 AIZE 2RARETISh TS (BL
T, BEEWBRITA N7 A4 2 ERTHEILE 2MAR ), BRI, A —#HOEREIZ LN - T
FHEMEIGYBEEY OB TONTE Y . HERDOBEIEYE B L 2 AREAXIR & FRIRFIC, Bt E
W D HIE < B & SRR 2~ DSk S LTV %,
3. MAMYESERENO T ELNE
31 BERADFLEREY

&S RNIC I 1T DG BETEY BRI B3 2 0l 7 1 — & (X 1 ISR T, {5 YRBETEY) xR Hids & BRYLReR1 H
WILR—TH Y | HHEWEIZ L DEROEE Y (FEREIRGEE) ICX o THUREZ S L T\ d, ZoH

i EREEMHE
VOZ it R >
BEYM?

—BE

8,000Ba/kg
Bian?

[AIAV-4

8,000Ba/kg
Bidn ?

REREEY

(AYAV-S 8,000Bq/kg
Hi@n ?
2z 3 (=]

XA

RE, Xl
e

TKEIRLEENR,
ERRGENR, HAEBEEY,
Ll E oy
LT HM?

BNV 3 — BRIEHIR
TOLERY, HIEREY,
BRRBERY, LLE DY

FHETHM?

[FLy

—REEEY HE—HR 105 Ba/kg
BEY BB ?
\4
(e sELL) WCsEMH EA NI (ERE L)
—BEEY XSGR 150 Ba/LIAEAN? EEBELATRER
EEREYMLS 5 EEEREYNS S
Y
(LREREHY) (LREREHY)
—REEY T EER S EEEY ae -
EEEENNSE Mm% 2 XEHEFEOEE
BE, UIBEOEE . o
DERBERISS HEREROLTS
Y
RIS e

1 18 RN DTG YBEIEY O 73
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011EEHEDER
YRSk ER % . 40
F 1 RHRBHEE R OB ® T I
SRR HUEHE Cs BHE (%) o ® R2+HEfFH
= 30 A RK3+HIFBIE 1
—RFEE Y BRI TIK 16% 1 A RES+EEAIL
T ,, — SRR ()
—RBEEYRNIERIK 64.1~89.1 & °
o
RIK X > b ALEEY) 62.5~86.3 2 10
| y=-23813x +35.924@
R X > ~EEAY 131 R2=0.8927 .
0 i L i i L
ER4:RIKLEED 211 0 5 10 15 20
TAKE T BERN K 0.9* — B EAfESR S (MPa)
X 2 —dliERETR S &R HEEO IR

* WML T APRETREXUT RO TRE L

ULOBREEEZTHEL TV,
BNIZH D BEEYMEICOVTIRREROER IR, EOFHLE 2> TV EHERNRR D, 207
O, RAPIOHEW 7 e —&L LT, ZOMIBNTHL0E 5 DOHBAMLEL 722, HUIRNOBEEYIZ SN

T, APRHIANBEEEY) & M3, FRRREICR T DR ERFEM O —> L 72 %, 8,000 Ba/kg LA T Ch ik
YETE A EPEIEY & EiE, 8,000 Ba/kg LA FOEHLITIE L [Rl— & 72 B 08, TN EOGAICIXIR EREEY
ERREDBFEHN M L Ip o TN D, HlAMZ DUV CTiE, 8,000 Ba/kg ##B2 CWTC, HFENH - THAICIE
HEBEFWITIEE S b, 8,000 Ba/kg LLFTh Y HHEM BICHEA T 256 1T E —IRBEEY . e
EFEFEY L U CTHEI L, ABRIELEIC U R e b ONCES I HNC R 2 BT EENEE oS, b
T EMEIH DB OO, NPT DWW TIIRENRKIE Y O —RBEFEM ALy 550 B PE SEBEFW A3 5~ D
HESTALGY A FTRE & 72> TN D, — 5, HUBSNOBEFEY DN, 8,000 Ba/kg % # 2 2 FEEFEFEMIIIRE S 4L,
Z D%, BEFOE RGO T H L F I & e o TV 5, REHI S, 8,000 Bg/kg % Flal-
A REA MR TTE D X IR 28 42 4 A 28 HICHEATHIAIO — A SIE Sz U FREBEFM DN,
10 75 Ba/kg # it % 2 BEFEW X R R EiERY TR S D TIE & 7> TV D23, 10 J5 Balkg UL T OHE I
BEAF & BRI PE S FEFEMIL 5 5 1G F L. FRE BRI 335 & L CTHNLIL G M T D, T DR, HR R
J&C Cs-137 73 150 Bo/L 2. 5355101 A NEIC X D ERULABL 21T - 7215 HNTALV 35 2 &N E
HHENTNWD, Ay MNERULOEMETRER SR 14 5 (FA 24 ) ICRESTW5, 10X 5 ICHE
R U 72 WBEREIFRIK OB HH3RI3K 60~90% Tod 523 Bl & A o MEFRE T 2 Z LT Ko TEHEMERE L
BRI ER ) O — B ERRE IKAFE T 2 2 e AmESnTnsd (K22H) B
32. BEBRNDBREEY

BEEANDGA, K3 RINLEY , FREIFERIMEER 2 72 2912, 8,000 Ba/kg % # x5 fEEFEIEMI
BTRAEASS SNDTEE > TEY, 10 77 Bakg 28 2 5 BN 2 & 00 A I E AR Y Tl e <
TR Y OPEFY GO TH Z L Lo T D, L LA D, ERKXSEO 72 OIS ALy

FEBINTELT, BIRATIIETRE SN TWDIRNTH 5, Fo, FHEMROMITHAIGEIZ XY
— IO FREFEFEDIIBEI R E N EIR ST D, — 5, 8,000 Ba/kg LA T DREE — X BEIEN) ORF E FE HEFEFE
WO TIE, 1B 9 IR CHLNI ALy M T TV D, — B DALy 45 Cld EIREE % 5,000 Ba/kg (29572 &
O EREEAELZZT T, LV REBRIENZBETLRE SN TWD, BEIRFERERDCREEERIED D
NPV T, BREEENR T ON TR, HOVTHRICHEBEZRE LTV, LA GRIK) %##
DN TLHHEITEKRE T 72 EOBENRH Y | BEFEWEBRIT A FT A4 JFERSNTWD, A RIA
NORSNIENAE L BN EFEHITILL T 8 HA L8 d, O NHYRIKZ K LS T, K&
Bl U722 P AU EE v 7 A LeWed Th D, @ NERRIKO F MK LA |« THR—, 5

2017 FHAXREFHZER -3L_PLO1-



3L_PLOT
0171EHDER

o >/ EEREN

ARV FIES

FETHA?

/ - / / ERRRD /

A 4 A 4

FRE— A% FEER
BEEY) BEEY)

Y A 4

(ERuRELL) (ERugErL)
—REEY X TR FEALLTRER
EXREZMINS S EXEZMINS S
A 4 A 4 Y
(EREEEHY) (EREREHY) p—
—BEEYXLEER SRR R EEY) EEMA
EEEENING S M35 i
$¢ a2
glE || x5 | B | 8| F| x| L|z|B
FlO (R B|K|B|E | R ®R|NIE|E
Ele|lglr|lR|B|B|8]|® £ | ©
5 |t
TRENER AR LAY D
TFABRENCA bl Il Bl Bl Il Bl g
HHRE(EVCA) | @ |0 | @ | @] @ °
BERbh °
BEHERR )
BRREEEEY) o
T — B T °
DILIRY)

4 3 1@ e WA DTG YLBEIEN) O 53 %4
GERIR IR K3 LTe i, RBKDBUMEE &0 MRENEVIRIEETHIRE L0, MImEICH
LIV L2MIET 5720 THD, @ MERRIKD FITIT HHERWAE 2T 5. ) 1 RFBAKDFE
ELESETH-ThH, HHEEZ BRI & TR U A2 0E S, REN TR IREORFEK &
THEOTHD, @ ERRIKZ R (HAKEE) OISO, | A% L AILE THR SIS
RZE (HAKEE) I, Bt T AEIRED T EBE L OB~ LT HERN D TH D,
© MERIRIK 2R B HRE L MO R, | 2 B8 (T RS E) LRI, MiREERE K DS K AL fE
ENEBETDH LBk 20 ThHD, © WHGURIKE TR T OB RN, ) BRSLST Y Z
5N DR CIRBEKDPNETRE T 2 /IR & 572, RrRK S IGRRIK 2 il S B R W eH Th 5,
@ THGRIK D LA RIEBERE 2 b2, | - BERMEBREE T CER DN T =T B L e > TiRFEKIZ
BIELTWD &, BRI DO ZED, HEETOWERERLZE TSN HL-OTH D,

2017 FHAXREFHZER -3L_PLO1-



3L_PLOT
0171EHDER

® HYTRIK DL D -T2 b A BKT 2, EANRKLEROIX, Z0O EHOR, ) #VIRLIZRDS
0, OL@QORWEERET D7D TH D, ZILHEME L TWIUE, FORIIC S > 7 A 03 0558
DRI T D Z L ITE,

e v xR L OB FEAE L, MO TESWLET D Z ENMBNTWVD A, FRIKEHIKZED
WIRE IR HIELS, BE ppm UL EOB Y DAL A EALTDHZ EN— N TH D, 2. L%
WITBEMBRE T THIBA b L, BENNT VESTHEEHL LTHELTWS Z LT, —fREEEIC
T 2 & e v U A oWERRI R < . —REREE CHIE SN2 o BUREIC T 5 & 1~3 A4 —
F—FRERMEL 72D 2 Lo, HEICEZ2WEZBE LRV ELEETHD,

R E — R BEZEW I TR\ S5 BT 2 8 2 D W335 CHRD L COMTHh TR Y . — B8O TIT DL T
WHRET LT D, BUE, FFE—MRBEIEY R EPE LRI DS ITHOWTIE, i ED X 95 I1TFE
LU, BIOIBEERE A2 E 2B D0, LV Imicy 7 hLTE TN D,

4. HYIC

FHDD 6 3R L. 8,000 Balkg LA T DFrE— R BEFEM RN EPEEFETEMIZ DWW T, W TD 3k
HMECTREE A~ DL %, RBRIE L B SN TV DRI TH D, FBEFEIEY DMLY HIZONTITZ
NS E D20, BiE—BECREPER ORRBRZ A0 L7 s Dt Uy R 72 i R 1% O e f& ALy 12
M7 EZERETZ D X OBENRBLEACTOREZED T KERSH D EBbsd, £z, FrE—FE
RREEFRE TH->ThH, WHENADBELRLRNE S| BILEESHHAIE, BEE=4Y v 7%0D
BEMRAGHEEEZ TV ZENREETH 5.

BE 3
[1] WWERSEERAL (2011) : R bt > ¥ —ICB T D FTABIRO BFHHEEFRERERIC OV T, Pk

2345 H 1 ARt & R AR
[2] TS5 ERPHACES (2011) « T4 5 LN o0 /K ALBREIVR BEY) O 4 T O B\ BT 5 & 2 7 11>\ T,

Wk 2345 H 12 A
B]Iix BB - MR R (2011) « THUPEWE 23K S v 7z B R KSR B A BIIR PEY) O 24 T 0D Bk

MBI AE X ) ITHoOWT, FERK234E6 A 16 H
[4] BREE4E (2011) : fR S RN D SEFBEIEM DI OS5 8, Rk 2346 A 23 A
[6] AR A+ =KiEfm—EEEEE (2011) B REHIE RS B M OBERITRIK O —HFRE IZOUVNT, FEk 23 4

6 A 27 A #HEEk
[6] BREEE KEUEEREIEY - V¥4 7 LE (2011) : 8,000 Ba/kg %8 % 100,000 Bg/k LLF D BEHIK & D AL sy

FECBET 5 oW, SERK 23458 A 31 A
[7] BREEA KREEHEBEIREY - U A 7 L RMEE SR E (2016) : PRl —+=F=H+—BIZR4AEL

T2 BAL T AR IR I A 5 JR - ) 3 E T O sl K 0 B S v O S K D BREE DG B~

DXL BT 2 BB EE AT A O 2 SOET 28 B OREATIZOWT (@A), “Fak 28 424 H 28

H
[8] RSZATHE N ENLER I IT ARG ER - BEFEMIETE & v & — (2014) @ BURPEME O 2B & 7= 1E

PR PEIEWLERAL Sy (FRANEERE FOUMR), 565 4 3, Rttt v v Ao ZEE), pp. 32-41
W]# BAT « BEEN - mEA (2015) : HHEE v U LB ST REREDBERIRIK D' A > NERYE

BB 28898, LARFTSFCHE E2, Vol. 71, No.1, pp.14-28

2017 FHAXREFHZER -3L_PLO1-



3L_PLO2
0171EHDER

NIV RHEtEyay

BEFRESRCLIRBEFLEOREICHESIFLEEREEYDOEEL
BRETIEORSE - BRIFAORY #HHA
Challenges for management of radioactively contaminated wastes and volume reduction and
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(3) Overview of Technology Development Strategy for Volume Reduction and
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