Thu. Sep 17, 2020

Room A

Planning Lecture | Special Lecture | Local Commition
[2A_PL] Hydrogen Energy R&D at Kyushu
University:Current state and future

prospectives
Chair:Kazuya Idemitsu(Kyushu Univ.)
1:00 PM - 2:30 PM Room A (Zoom room 1)

[2A_PLO1] Hydrogen Energy R&D at Kyushu
University:Current state and future
prospectives

*Kazunari Sasaki' (1. Kyushu Univ.)

Fri. Sep 18, 2020

Room A

Planning Lecture | Joint Session | Health Physics and Environment
Science subcommittee, Radiation Science and Technology subcommittee

[3A_PL] Current activities and future
perspectives of Research Group on
Radiological Aspects of Emergency

Countermeasuresand
Chair:Itsumasa Urabe(Fukuyama Univ.)
1:00 PM - 2:30 PM Room A (Zoom room 1)

[3A_PLO1] Activities of Health Physics and
Environment Science Subcommittee in
connection with Research Group on
Radiological Aspects of Emergency
Countermeasuresand
*Takatoshi Hattori' (1. CRIEPI)

[3A_PLO2] Current situation of environmental
radiation monitoring and activities of
Radiation Science and Technology
Subcommittee
*Yukihisa Sanada' (1. JAEA)

[3A_PLO3] Discussion
*Tetsuo Yasutaka, *Yuzo Mampuku (1. AIST, 2
NARO)

Wed. Sep 16, 2020

Room B

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

[1B_PL] Current Status and Future of Radioactive
Waste on Decommissioning of Fukushima
Daiichi Nuclear Power Station
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Chair:Daisuke Sugiyama(CRIEPI)
1:00 PM - 2:30 PM Room B (Zoom room 2)

[1B_PLO1] Current Status and Future of Radioactive
Waste on Decommissioning of TEPCO's
Fukushima Daiichi Nuclear Power Station
*Kazuyuki Kato (1. NDF)

[1B_PLO2] R&D Activities on Decommissioning of
Fukushima Daiichi Nuclear Power Station
*Masaaki Matsumoto (1. MRI)

[1B_PLO3] Research and Development of Processing and
Disposal of Solid Radioactive Waste
*Hideki Yoshikawa (1. IRID)

[1B_PLO4] Panel Discussion
*Naoki Kondo', *Kazuyuki Kato?, *Yoshikazu
Koma®, *Tamotsu Kozak?, *Osamu Tochiyama5,
*Naoki Shichida® (1. MRI, 2. NDF, 3. JAEA, 4.
Hokkaido Univ., 5. NSRA, 6. TEPCO HD)

Thu. Sep 17, 2020

Room B

Planning Lecture | Board and Committee | Board of Directors[Risk
Science and Technology Division, Social and Environmental Division]

[2B_PL] How do we cope with invisible threats?

Chair:Etsuro Saji(MHI NS ENG)
1:00 PM - 2:30 PM Room B (Zoom room 2)

[2B_PLO1] Mutual learning between COVID-19 and
nuclear disaster
*Sae Ochi' (1. Jikei Univ. School of Medicine)
[2B_PLO2] At-a-Glance, Risks and Alternatives
*Akira Yamaguchi' (1. Univ. of Tokyo)
[2B_PLO3] Responses to risks by citizens
*Shoji Tsuchida® (1. Kansai Univ.)
[2B_PL04] Discussion
*All Presenters, *Ken Nakajima1 (1. President of

AESJ)

Fri. Sep 18, 2020

Room B

Planning Lecture | Invited lecture | Cabinet Office

[3B_PL] Grand Challenge of Japanese Nuclear
Chair:Ken Nakajima(President of AESJ)
1:00 PM - 2:00 PM Room B (Zoom room 2)

[3B_PL0O1] Grand Challenge of Japanese Nuclear

*Yoshiaki Oka' (1. Atomic Energy Commission)



Thu. Sep 17, 2020

Room C

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

[2C_PL] Research and Development for the
Technology Advancement of Nuclear
Facilities Using Domestic Irradiation
Facilities

Chair:Mitsuhiro Kodama(NFD)

1:00 PM - 2:30 PM Room C (Zoom room 3)

[2C_PLO1] Development of Materials Irradiation Using
the High Neutron Flux Reactor "Joyo"
*Shigetaka Maeda® (1. JAEA)

[2C_PLO2] Current Status and Future Prospects for
Domestic Irradiation Facilities
*Tamaki Shibayama' (1. Hokkaido Univ.)

[2C_PLO3] A Research of the Japanese Decommisioning
Reactor Materials (Charpy Impact Test)
*Hideki Yuya' (1. Chubu Electric Power)

[2C_PL0O4] Discussion

Wed. Sep 16, 2020

Room D

Planning Lecture | Board and Committee | Standards Committee

[1D_PL] Necessary of Risk
Chair:Naoto Sekimura(Univ. of Tokyo)
1:00 PM - 2:30 PM Room D (Zoom room 4)

[1D_PLO1] Risk Informed Approach in New Inspection
System
*Naoto Sekimura' (1. Univ. of Tokyo)
[1D_PLO2] Satisfaction Level of PRA Standards'
Requirements for New Inspection System
*Takashi Takata' (1. JAEA)
[1D_PLO3] Goals of Risk-Informed Approach in New
Inspection System
*Kenta Murakami® (1. Nagaoka Univ. of Tech. )
[1D_PLO4] Discussion

All Presenters

Thu. Sep 17, 2020

Room D

Planning Lecture | Board and Committee | Review Committee on
Decommissioning of the Fukushima Daiichi NPS

[2D_PL] Review Committee on Decommissioning
of the Fukushima Daiichi NPS
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Chair:Hiroshi Miyano(Hosei Univ.)
1:00 PM - 2:30 PM Room D (Zoom room 4)

[2D_PLO1] Present status of Fukushima Daiichi NPS
decommissioning
*Masumi Ishikawa' (1. TEPCO HD)

[2D_PL0O2] Technical Strategy for Decommissioning of
the Fukushima Daiichi NPS
*Noriyoshi Nakamura' (1. NDF)

[2D_PL0O3] Overview of IRID R&D
*Naoaki Okuzumi' (1. IRID)

[2D_PL0O4] Some initiatives for the waste in the AESJ
Review Committee on Decommissioning of
the Fukushima Daiichi NPS
*Yuichi Niibori' (1. Tohoku Univ.)

Fri. Sep 18, 2020

Room D

Planning Lecture | Board and Committee | Ethics Committee

[3D_PL] Rethinking Code of Ethics and Ethical

Behavior
Chair:Kyoko Oba(JAEA)
1:00 PM - 2:30 PM Room D (Zoom room 4)

[3D_PL0O1] Statement of the AESJ Ethics Committee on
the incident of receipt of cash-and-gifts
committed by KEPCO
*Shin-etsu Sugawara' (1. KANSAI Univ.)

[3D_PL0O2] About Draft Revision of AESJ Code of Ethics
*Masanobu Kamiya' (1. JAPC)

Wed. Sep 16, 2020

Room E

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

[1E_PL] 12th Fellows Gathering
Chair:Kazuaki Matsui(Chairman of FPC)
1:00 PM - 2:30 PM Room E (Zoom room 5)

[1E_PLO1] Where is going Nuclear Power in Japan
*Shunichi Tanaka' (1. Former NRA)

Fri. Sep 18, 2020

Room E

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

[3E_PL] Outline of joint research projects in the
OECD/NEA after 1F-accident



Chair:Yukinori Hirose(Toshiba ESS)
1:00 PM - 2:30 PM Room E (Zoom room 5)

[3E_PLO1] Outline of joint research projects in the
OECD/NEA after 1F-accident
*Masaki Kurata' (1. JAEA)

Wed. Sep 16, 2020

Room F

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

[1F_PL] Fuel Reprocessing Technologies for the

Future Generation
Chair:Takashi Matsuda(JNFL)
1:00 PM - 2:30 PM Room F (Zoom room 6)

[1F_PLO1] Introduction od Research Committee
*Tatusya Suzuki' (1. Nagaoka Univ. of Tech.)

[1F_PLO2] Innovative technologiies Available for
Reprocessing
*Masatoshi lizuka' (1. CRIEP)

[1F_PLO3] Requirement for New Reprocessing
*Takashi Shimada' (1. MHI)

[1F_PL0O4] Panel Discussion

Fri. Sep 18, 2020

Room G

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

[3G_PL] Advancing hydrogen safety for nuclear

plants
Chair:Ken Muramatsu(Tokyo City Univ.)
1:00 PM - 2:30 PM Room G (Zoom room 7)

[3G_PLO1] Activity report of the special committee on
advanced hydrogen safety
*Ken Muramatsu® (1. Tokyo City University)

[3G_PL02] Validation analysis results on hydrogen
diffusion and combustion by CFD using
existing experimental data
*Masaaki Matsumoto’ (1. MRI)

[3G_PLO3] Preliminary CFD analyses on hydrogen
diffusion and combustion in container vessel
of PWR and accumulated knowledge for
advancing hydrogen safety
*Ryo Fukuda' (1. MHI)

[3G_PL04] Public release of the CFD code of hydrogen

behavior
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*Atsuhiko Terda' (1. JAEA)
Thu. Sep 17, 2020

Room G

Planning Lecture | Technical division and Network | Thermal hydraulic
division

[2G_PL] Revision of thermal hydraulic reseach

roadmap and strategy for future rolling
Chair:Seiichi Koshizuka(Univ. of Tokyo)
1:00 PM - 2:30 PM Room G (Zoom room 7)

[2G_PL01] Overview of the revision of thermal
hydraulic reseach roadmap
*Hideo Nakamura' (1. JAEA)

[2G_PL02] Introduction on activities of each
organization and the rolling of the thermal
hydraulic roadmap
*Yoshihisa Nishi', *Oonuki Akira®, *Kenichi
Katono®, *lwaki Chikako® (1. CRIEPI, 2. MHI, 3.
Hitachi, 4. Toshiba)

[2G_PL03] Ways to update the thermal hydraulic
research roadmap (panel discussion)

*All Presenters, *Yutaka Abe’ (1. Univ. of
Tsukuba)

Room H

Planning Lecture | Over view Report | Research Committee on Thorium
Nuclear Energy Systems

[2H_PL] Current Status and Perspectives of

Thorium Nuclear Energy Systems
Chair:Naoyuki Takaki(Tokyo City Univ.)
1:00 PM - 2:30 PM Room H (Zoom room 8)

[2H_PLO1] Global Trend of the Developments for
Thorium nuclear energy systems
*Toshinobu Sasa’ (1. JAEA)
[2H_PLO2] Fundamental Understandings on Thorium and
Molten Salt Reactors
*Koichi Uozumi' (1. CRIEPI)
[2H_PLO3] Pros and Cons and the Future R&D
*Naoyuki Takaki' (1. Tokyo City Univ.)
[2H_PLO4] Panel Discussion

Fri. Sep 18, 2020

Planning Lecture | Technical division and Network | Reactor Physics
Division




[3H_PL] R&D status for Fuel Removal on

Fukushima Daiichi Nuclear Power Plants
Chair:Jun Nishiyama(Tokyo Tech)
1:00 PM - 2:30 PM Room H (Zoom room 8)

[3H_PLO1] Current Understanding of Fukushima Daiichi
Accident and Fuel Debris Information
Obtained from Decommissioning Activities
*Shinya Mizokami' (1. TEPCO HD)

[3H_PLO2] Overview of R&D status on Criticality
Control Technique for Fukushima Daiichi
Fuel Debris
*Makoto Nakano™ (1. IRID, 2 MHI)

[3H_PLO3] Important Issues in terms of Criticality
Safety
*Kotaro Tonoike' (1. JAEA)

Room |

Planning Lecture | Technical division and Network | Advanced Reactor
Division

[3I_PL] Status of technology development
recommended for safety standard

demonstration reactor of SFR
Chair:Takaya Ito(MFBR)
1:00 PM - 2:30 PM Room | (Zoom room 9)

[3I_PLO1] Overview of safety enhancement
technologies
*Shoji Kotake' (1. JAPC)

[31_PLO2] Recriticality-elimination technology
*Kenji Kamiyama' (1. JAEA)

[31_PLO3] Nanoparticle suspension sodium technology
*Kuniaki Ara' (1. JAEA)

[31_PLO4] Three-dimensional seismic isolation
technology
*Tsuyoshi Fukasawa' (1. MFBR)

Wed. Sep 16, 2020

Room J

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

[1J_PL] Status and Future Prospects on
Technologies for Material Accountancy of
Fuel Debris in Fukushima-Daiichi Nuclear

Power Station
Chair:Hironobu Unesaki(Kyoto Univ.)
1:00 PM - 2:30 PM Room J (Zoom room 10)
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[1J_PLO1] Current understanding of fuel debris
accumulated in Fukushima-Daiichi Nuclear
Power Station
*Masaki Kurata' (1. JAEA)

[1J_PLO2] Issues and measures of non-destructive
assay technologies for material accountancy
of fuel debris
*Keisuke Okumura' (1. JAEA)

Thu. Sep 17, 2020

Room J

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

[2J_PL] International Framework for Utilisation
of Computer Codes and Databases and its

Future Evolution
Chair:Yoshio Suzuki(JAEA)
1:00 PM - 2:30 PM Room J (Zoom room 10)

[2J_PLO1] Activity of the OECD NEA Data Bank
*Kenya Suyama' (1. OECD/NEA)

[2J_PLO2] Nuclear Data Activities at the IAEA Nuclear
Data Section

*Shin Okumura® (1. IAEA)

Fri. Sep 18, 2020

Room J

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

[3J_PL] 2019 Award Commemorative lecture of

Social and Environmental Division
Chair:Shoji Tsuchida(Kansai Univ.)
1:00 PM - 2:30 PM Room J (Zoom room 10)

[3J_PLO1] Dynamics of Nuclear Power Public Opinion
*Atsuko Kitada' (1. INSS)

[3J_PLO2] Transition of Nuclear Public Opinion and
Information Acquisition Behavior
*Hiroshi Kimura® (1. Kimura Learning
Consultant)

[3J_PL0O3] Public Opinion Concerning Nuclear Energy
and AESJ members’ perception

*Shoji Tsuchida® (1. Kansai Univ.)

Wed. Sep 16, 2020

Room K

Planning Lecture | Technical division and Network | Operation and



Power Subcommittee
[1K_PL] Working Group Report on "Technical
Requirements for the Next Light Water

Reactors"
Chair:Akira Yamaguchi(Univ. of Tokyo)
1:00 PM - 2:30 PM Room K (Zoom room 11)

[1K_PLO1] Discussion Points of Technical Requirements
for the Next Light Water Reactors
*Taku Sato' (1. KEPCO)

[1K_PLO2] Design Concept of the Next Light Water
Reactor for Extracted Discussion Points
*Seiji Arita' (1. MHI)

[1K_PLO3] Implementation of Defense in Depth and
Technical Requirements for the Next Light
Water Reactors
*Akio Yamamoto' (1. Nagoya Univ.)

[1K_PLO4] Panel Discussion

Fri. Sep 18, 2020

Room K

Planning Lecture | Technical division and Network | Nuclear Safety
Division

[3K_PL] Safety of Advanced and Innovative
Nuclear Reactors and the Preparation of

Reqgulatory Infrastructure
Chair:Naoto Sekimura(Univ. of Tokyo)
1:00 PM - 2:30 PM Room K (Zoom room 11)

[3K_PLO1] Pursuing Nuclear Innovation
*Kentaro Funaki' (1. METI)
[3K_PL02] Safety design features of innovative
reactors - Case study: NuScale
*Hideji Yoshida' (1. JGC)
[3K_PLO3] The Concept of BWRX-300 and the Feature
of its Safety Design
*Masayoshi Matsuura' (1. Hitachi-GE)
[3K_PL0O4] Regulatory Trends on SMRs in other
countries

*Kiyoteru Suzuki' (1. MRI)

Thu. Sep 17, 2020

Room L

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

[2L_PL] Thermal-Hydraulics to Risk Assessment
Chair:Yoshiyuki Narumiya (JANSI)

1:00 PM - 2:30 PM Room L (Zoom room 12)
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[2L_PLO1] Contribution of Thermal-Hydraulics
Simulation to Risk Assessment
*Yu Maruyama® (1. JAEA)

[2L_PLO2] Application of nuclear reactor thermal-
hydraulics to risk assessments
*Atsushi Ui' (1. CRIEPI)

[2L_PLO3] Detailed Risk Assessment with Thermal-
Hydraulics for Nuclear Fuel Facilities
*Kazuo Yoshida' (1. JAEA)

[2L_PLO4] Panel Discussion

Fri. Sep 18, 2020

Room L

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

[3L_PL] Present status of Accelerator Application

in Fukushima Prefecture
Chair:Kai Masuda(QST)
1:00 PM - 2:30 PM Room L (Zoom room 12)

[3L_PLO1] Boron Neutron Capture Therapy
*Yoshihiro Takai' (1. Southern Tohoku BNCT
Research Center)

[3L_PLO2] Targeted Radionuclide Therapy using
Accelerator-produced Alpha-emitters
*Kohshin Washiyama®' (1. Fukushima Med. Univ.)

[3L_PLO3] Nano-Particle Assisted Laser
Desorption/lonization (Nano-PALDI) Mass
Spectrometry

*Shu Taira' (1. Fukushima Univ.)

Wed. Sep 16, 2020

Room N

Planning Lecture | Joint Session | Nuclear Data Subcommittee, Sigma
Research Advisory Committee

[1N_PL] 20th Anniversary Symposium of Nuclear

Data Subcommittee
Chair:Yukinobu Watanabe(Kyusyu Univ.)
1:00 PM - 2:30 PM Room N (Zoom room 14)

[1N_PLO1] From Infancy of JENDL to the Subcommittee
Inauguration
*Tadashi Yoshida' (1. Tokyo Tech)

[1N_PLO2] For the 20th Anniverary of Nuclear Data
Subcommittee
*Tokio Fukahori' (1. JAEA)

[1N_PLO3] My vision for nuclear data research, what



we will look like in 20 years.
*Atsushi Kimura' (1. JAEA)
[1N_PLO4] Towards the future: Explore science from
nuclear data
*Futoshi Minato' (1. JAEA)

Thu. Sep 17, 2020

Room N

Planning Lecture | Technical division and Network | Fusion Engineering

Division

[2N_PL] Status and prospects of R&D for fusion
DEMO

Chair:Noriyoshi Nakajima(NIFS)
1:00 PM - 2:30 PM Room N (Zoom room 14)

[2N_PLO1] Overview of fusion DEMO development and
issues in DEMO design
*Yoshiteru Sakamoto' (1. QST)

[2N_PL0O2] R&D and issues for in-vessel components
design
*Hiroyasu Tanigawa' (1.QST)

[2N_PLO3] Concept of remote maintenance and R&D
issues
*Hiroyuki Onishi’ (1. MHI)

[2N_PL0O4] Concept of fuel cycle system and R&D issues
*Yasunori Iwai' (1. QST)

[2N_PLO5] General discussion

Wed. Sep 16, 2020

Room M

Planning Lecture | Technical division and Network | Radiation
Engineering Division

[1M_PL] Current status and prospect of neutron

measurement technology
Chair:Kenichi Watanabe(Nagoya Univ.)
1:00 PM - 2:30 PM Room M (Zoom room 13)

[1M_PLO1] Development and application of the neutron
standards
*Tetsuro Matsumoto® (1. AIST)
[1M_PLO2] Development of light-weight neutron survey
meter
*Tomoya Nunomiya' (1. Fuji Electric)
[1M_PLO3] Development of diamond neutron detector
*Junichi Kaneko' (1. Hokkaido Univ.)
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Planning Lecture | Special Lecture | Local Commition
[2A_PL] Hydrogen Energy R&D at Kyushu University:Current state

and future prospectives
Chair:Kazuya Idemitsu(Kyushu Univ.)
Thu. Sep 17, 2020 1:00 PM - 2:30 PM Room A (Zoom room 1)

[2A_PLO1] Hydrogen Energy R&D at Kyushu University:Current state and future
prospectives
*Kazunari Sasaki' (1. Kyushu Univ.)

©Atomic Energy Society of Japan
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Planning Lecture | Joint Session | Health Physics and Environment Science subcommittee, Radiation Science and
Technology subcommittee

[3A_PL] Current activities and future perspectives of Research
Group on Radiological Aspects of Emergency

Countermeasuresand
Chair:ltsumasa Urabe(Fukuyama Univ.)
Fri. Sep 18, 2020 1:00 PM - 2:30 PM Room A (Zoom room 1)

[3A_PLO1] Activities of Health Physics and Environment Science Subcommittee
in connection with Research Group on Radiological Aspects of
Emergency Countermeasuresand
*Takatoshi Hattori' (1. CRIEPI)

[3A_PLO2] Current situation of environmental radiation monitoring and
activities of Radiation Science and Technology Subcommittee
*Yukihisa Sanada' (1. JAEA)

[3A_PLO3] Discussion
*Tetsuo Yasutaka, *Yuzo Mampuku (1. AIST, 2 NARO)
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(1) Activities of Health Physics and Environment Science Subcommittee in connection with Research Group
on Radiological Aspects of Emergency Countermeasures
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(2) Current situation of environmental radiation monitoring and activities of Radiation Science and
Technology Subcommittee
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(Fri. Sep 18, 2020 1:00 PM - 2:30 PM Room A)

[3A_PLO3] Discussion

Future perspectives from the view of radiation effects

*Tetsuo Yasutaka, *Yuzo Mampuku (1. AIST, 2 NARO)
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Planning Lecture | Technical division and Network | Division of Nuclear Fuel Cycle and Environment

[1B_PL] Current Status and Future of Radioactive Waste on

Decommissioning of Fukushima Daiichi Nuclear Power Station
Future-oriented approach and exploration of challenges
Chair:Daisuke Sugiyama(CRIEPI)
Wed. Sep 16, 2020 1:00 PM - 2:30 PM Room B (Zoom room 2)

[1B_PLO1] Current Status and Future of Radioactive Waste on Decommissioning
of TEPCO's Fukushima Daiichi Nuclear Power Station
*Kazuyuki Kato (1. NDF)

[1B_PLO2] R&D Activities on Decommissioning of Fukushima Daiichi Nuclear
Power Station
*Masaaki Matsumoto (1. MRI)

[1B_PLO3] Research and Development of Processing and Disposal of Solid
Radioactive Waste
*Hideki Yoshikawa (1. IRID)

[1B_PLO4] Panel Discussion
*Naoki Kondo', *Kazuyuki Kato?, *Yoshikazu Koma®, *Tamotsu Kozak?, *Osamu Tochiyama®,
*Naoki Shichida® (1. MRI, 2. NDF, 3. JAEA, 4. Hokkaido Univ., 5. NSRA, 6. TEPCO HD)
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Current Status and Future of Radioactive Waste on Decommissioning of Fukushima Daiichi Nuclear
Power Station - Future-oriented approach and exploration of challenges -
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(1) Current Status and Future of Radioactive Waste on Decommissioning of Fukushima Daiichi Nuclear
Power Station

(2) BES—RFIREMRFICEHT SHRAREM

(2) R&D Activities on Decommissioning of Fukushima Daiichi Nuclear Power Station

(3) EIRREFEVMDOLE - 53 IZET SRR

(3) Research and Development of Processing and Disposal of Solid Radioactive Waste
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Atomic Energy Society of Japan 2020 Fall Meeting

(Wed. Sep 16, 2020 1:00 PM - 2:30 PM Room B)
[1B_PLO4] Panel Discussion

Challenges for Decommissioning of Fukushima Daiichi Nuclear Power Station - Overall Process and Solid
Radioactive Waste Management -

*Naoki Kondo', *Kazuyuki Kato?, *Yoshikazu Koma®, *Tamotsu Kozak*, *Osamu Tochiyama®, *Naoki
Shichida® (1. MRI, 2. NDF, 3. JAEA, 4. Hokkaido Univ., 5. NSRA, 6. TEPCO HD)

In the decommissioning work of the Fukushima Daiichi Nuclear Power Station (1F), the storage,
treatment, and disposal for the radioactive waste become more important with the progress of
decommissioning. In this session, it introduces that the current status and future of radiocactive waste
on 1F decommissioning and R&D activities on 1F decommissioning in the project of decommissioning and
contaminated water management, which has been carried out by support of the Ministry of Economy,
Trade and Industry. In order to understand the issues related to radioactive waste management and to
consider the approaches from the back-end of nuclear fuel cycle to promote the 1F decommissioning, this
panel session discusses issues that should be addressed and studied in advance with focus on the
completion of the decommissioning.

©Atomic Energy Society of Japan



Atomic Energy Society of Japan 2020 Fall Meeting

Planning Lecture | Board and Committee | Board of Directors[Risk Science and Technology Division, Social and
Environmental Division]

[2B_PL] How do we cope with invisible threats?
COVID-19 and radioactive hazard

Chair:Etsuro Saji(MHI NS ENG)

Thu. Sep 17, 2020 1:00 PM - 2:30 PM Room B (Zoom room 2)

[2B_PLO1] Mutual learning between COVID-19 and nuclear disaster
*Sae Ochi’ (1. Jikei Univ. School of Medicine)
[2B_PLO2] At-a-Glance, Risks and Alternatives
*Akira Yamaguchi’ (1. Univ. of Tokyo)
[2B_PL0O3] Responses to risks by citizens
*Shoji Tsuchida® (1. Kansai Univ.)
[2B_PLO4] Discussion
*All Presenters, *Ken Nakajima' (1. President of AESJ)
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How do we cope with invisible threats? - COVID-19 and radioactive hazard -
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(1) Mutual learning between COVID-19 and nuclear disaster
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How do we cope with invisible threats? - COVID-19 and radioactive hazard -
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(2) At-a-Glance, Risks and Alternatives
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Atomic Energy Society of Japan 2020 Fall Meeting

(Thu. Sep 17, 2020 1:00 PM - 2:30 PM Room B)
[2B_PL0O4] Discussion

*All Presenters, *Ken Nakajima' (1. President of AESJ)
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Planning Lecture | Invited lecture | Cabinet Office

[3B_PL] Grand Challenge of Japanese Nuclear
Nuclear Policy and Issues

Chair:Ken Nakajima(President of AESJ)

Fri. Sep 18, 2020 1:00 PM - 2:00 PM Room B (Zoom room 2)

[3B_PLO1] Grand Challenge of Japanese Nuclear

*Yoshiaki Oka' (1. Atomic Energy Commission)
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Atomic Energy Society of Japan 2020 Fall Meeting

Planning Lecture | Technical division and Network | Materials Science and Technology Division
[2C_PL] Research and Development for the Technology Advancement

of Nuclear Facilities Using Domestic Irradiation Facilities
Chair:Mitsuhiro Kodama(NFD)
Thu. Sep 17, 2020 1:00 PM - 2:30 PM Room C (Zoom room 3)

[2C_PLO1] Development of Materials Irradiation Using the High Neutron Flux
Reactor "Joyo"
*Shigetaka Maeda' (1. JAEA)

[2C_PLO2] Current Status and Future Prospects for Domestic Irradiation
Facilities
*Tamaki Shibayama' (1. Hokkaido Univ.)

[2C_PLO3] A Research of the Japanese Decommisioning Reactor Materials
(Charpy Impact Test)
*Hideki Yuya' (1. Chubu Electric Power)

[2C_PLO4] Discussion
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Research and Development for the Technology Advancement of Nuclear Facilities Using Domestic
Irradiation Facilities
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(1) Development of Materials Irradiation using the High Neutron Flux Reactor "Joyo"
R
LR ARG AT S E B SRR

1. FL®HIZ

HIPE A0 v~ RO WS BREE CE ] S 4L 2 SR RS A B ORFSERR %S Tid, MR X 28Rk ket
ZAbOHHR, TG PER OB RE . MRAHZ K D REE b2 B RE U 7o i 5Tl GREHECHERFILE) O
ST, B DGR OVERELLES « 27 U —=2 7 AT L CHEMT S BEE E TOMERBRC. HAE A X T
REPRA % RAGiD DB 2 i+ 2 LB R H D, ZODIziE, EBEOHARED A~ M 2T 5
F SR E b, NI A M)y 7 RE OO+ BAHART L | m IR A A T D End - R
LR ETH S, OECD EEN CTHIA MR miE H TSI T8 0ATHY . BABEERS ) %
MEFFL . R OIRFIB% A ) — R9 5 BT, 7RO EEFBAFE O RSHBRICIR S 3 PIRE R A~
VRS, ARERRRS, SIRREENC L 2K BN TEE) 2EHT 252 L 08EHETH D,

2. T¥E1 OME

FHEE) 1%, MO s YT AUSE BN 2 T, R IRV R
FERBROFFAT, & E AR A A L, SRR E IS U <
TGS TR T B, Fio, THB RRICIL, W |
U72REL - M R R v R RAAVNICEZ I AR, A | EYEE__
HREI O A STk 4 R ERR (PIE) 2EHiT2 o
FaFE A3 8 0 | MG B 7 FREERBRIER B 2 T L T D (X
1),

PR 1. 1977 ARICHREN L (MK-IFA.L) 0D JEHR 2
BAAAE L. 1983 4D MK-IUF L D A ) 70 FESH3ER 23 b
%D, 2004 £ 5 2007 £ F T EMEREL L 72 MK-TIF O
THEERs L7z, Z O, BB IR C 144GWd/lt DIRBEEE %
FERL L7213, IREHABR SR DB 2 13 U & T 2555 < bkl - Mkt o BB & 0 L, w4 B
FICHER T — 2 2EM L CT& o, £lo, ®ILRFPEBM BT O R FILFEFIH O —BR & LT 1984 b
X THBE ) OBSFIHNERL S4L, ZivE TIZ 40,000 50B 2 8 2 2 BZELA A S O M BHBRZE O 72 D% FERE
BHEM LT, S DT, RSB O REHBIE OIS EE b 72 5~V 7 A A AR (He-appm) & O & H LR
{5 & (displacement per atom : dpa) & @ k.(He-appm/dpa) {15 I Z HU& AT g & -5 B - JERHIF JRR-3M 47 & D#f
HEDE v TV VBB OFEENLE LT D,

BRI, HrHlmI R EE S HEMGR OB EZZ T Tl Y . BRREEPMEFHR 2.9X10%n-cm?2-sT (E=0.1MeV)
O MK-TVIF L[> (100MW) TOEEERZ B L T\ 5,

R TR

.....

’
ELT Y

X 1

2020 FRKREFNER -2C_PLO1-



2GC_PLOT

2020 F D K=

lﬁ?*ﬁtﬁmg'ﬁf/—\
1
3 \

IEI!E759“\2 JA_EER4TEIERARE (UPR
A = 4 RLBFBAMHBHESE EXR)
( AR ~DRIREHRFI K &K
W HERRAREE
dd (CMIR, AMIR, SMIR)
[PEBREF AN Y FIVESHE] b 050
Z&Eﬁ cZH Aﬁﬁ
B — AT
el J ~ o BEC) 2 EE (E20. MeV) (0 - om?)
u 1 P 450~750 | ~4x10' ~3%10'5 ~2%102
E— JJJI ’Fg‘aﬂ%ﬁ 2| REGSEEE | 400~750 [ 101 ~ 2X 10 | 101 ~ 21015 ~102
”{HHIJ 3| sFEmems 450~ | 101 ~ 101 1010 ~ 107 ~10
ﬂ S 4] REBWBA | 200~600 | ~ 107 ~1010 ~1019
H’j A Ll B A g | 400~750 | exio 2101 ax 102
—
HEEEF RASF DR OF
0 102 100
ST RIVFE— (MeV)
2 TE BRYSORHE

3. NI T4 —ITETHRIE

— AVIIVBHRE —
BB BRI ERIE (MARICO)
st RE RS (INTA;

21T B, TEE IZFNO R AT MVEONREE DN DRk 2 22 BEHG IO 2, BoEEA IR
DEERIT LD MA R° LLFP ORI FED T2 8 O FARIE 1~ 2~ 7 bV B35 88K 7 2 0D PRI S (Y

300°C) % FIAE & ¥ 2 JEHRIR E OAKIRAL, /@ W >~ FEVA Z 245 L 72 1000°CLL Lo iR S 2EE A2 A L Tk |
R TEREBISE D & ORI EHCIRAF M B O BRI 21X U & T DAV B o3k (X 3) 12iH 1
LT ENARRTH D, o, BT HESERHLEMBAN & FN TORKNMEZRIZLY | TFHE] W ToOH#HE
TARY MRCRGFHELZEZ =Ty 7Y TR B ARETH Y . FEEEOM FBREEI St 2 4 & o -
PRGSO B A kT3 D PR & ATRE T h B,

4. FRETHEHT
41 BEEE FrER) &0 2BHERGHEE

1000C
SARTM B ORIR 2 DY HANTAT O USSR & L

T NECER O 28— R AV FEIGHIL, Zh

OBHMIBE X FIICRETEX D847, KB

B Z B CX XA TR OZ VT AT W
W o T REMA L B E LA bR SRR &
EEZERL TS (K 4), £/, MEORKZ)
Bid, BRI LD EERREN N, VT
VB A LTI A AERE L FH - BT & B4

_mEEEYr7EN

MA,LLFP #ZZif
Rt ‘
RS ORHYRAE _
fEEHgr o F MO LARERFE

N7 hVREHE

I A VRIOMEE L EAL LTS (5), / KR
250C BEEEOERL MesEEom
R {E & 950°C AR BNV

3 HEFIXNFE— / BUEHLUES =
B3 T4k (23T B IR S &P

2020 FRKREFNER -2C_PLO1-



2GC_PLOT

2020 F kD K&
AN AvKULY
355 Ay K
N(ils
e 272 LA Z0m)
e8| TYNE e
11 el 150
L X b e .!15(;?)
il i i bl L
) ' [z
S avin— Q& 2 - 170
g = E _HH Xb & BHAHR ArFHR)
e #+ 95p o
il ol §e
Ll 8L IRFIHNE I 570
< (W73 > 2 RMth) 450
IVR5UZR 0 5 10 Rém
JZN A2 R-IHMETN)
ER* r 7 VOSSR R U RRMRHTRER
AVIS=b XAV B
\
KRR R
4 MEEEE
- NaliO#&
HAX¥ v 7
gaEy
eE—%
BasiE
NaAOE
BEFMEErTEN
D724 LTREZET - HlE .
13 ' !
N = L 500 £

I 1
),
ﬂﬂw}ﬂﬁaﬂ:ﬁ—n—ﬁﬁﬁ)‘ B[ ‘4oo§

RFFERE D (MW)

X5 AT A MREHEEE T X 5 IEE S E o4

4-2 BEE. PRRERN

FERS ] WX 1128 L= PIE Faa% 2SBEsz L TR0 |
FIHFIZPIE &> F TREMBRT—E X 2R TE 5,
%72, PIE ftig% CiE, X 6 (Zn" T FIECREZIZ IR LT
FRAHEE OG0, B L QW AR 2 25 LT |
THMNZ L, TEE (CHERT D EM 2B L T,
ZOMERMEIRICE Y . BERGERTOPET — % O
X, BHEEEEZ RS Z LI L DB ORI B E A A]
REE 720 7T — X BEFR ORI AT, K FwIELZ
B RE CTh D,

ABR—RHEH - REBROTR—-EMEL

5. MRSTEH T
5-1 hiEFRFE., RFEICEH LREE(pa). N VLERE
FEHE DB IREFRBR 21T 5 7201 iE, P00 o~ SR BREHE R & 308 o FREHE JE 2 IEfRIZEEG 35

2020 FRKREFNER -2C_PLO1-



2GC_PLOT
20205 MD K=

VEND D, THE] Tld, BEGHREITINZ T 20 ARF
RS R AN Y —Hf, RS RBRCE N EERTR O IR
JEE =X ORI 2 i L TR 0 . Ak RS
HEBRCEmE R T —# R L TV D,

BT AE a— RIZL ) BEEESS v 2L 2
BUzET UL (K 7) L, BREBEHE DO 130 v 7
DHiERD DL, ZOHRMEIENT — X THIETSHZ L
IZ RV ERBRAZIRET 5, BARMICIX, ZHEAGHMETE
B0 He BRAIHIET 7 Loy ZE =% (HAFM) D3
BIEOGE N HEIZ & D BR5ER, 5 & ) LG IS
TRNAX—EEEZETDH Nb KSFEREEH NS, il
DOFESLLTZFHEIC LD ZHET TFEBG TFEmELTE
72 92 fRIZ e SSEREFRRBR ISR LT k7 BT B st
FEIR T 5%, FOFHATEIR T 5~10%. #RH B EIL 3~5%
DORETIME T 5 2 & 2FiAFL T\ 5,

MK- V3R R

5-2 BSHEE

MOBHRE Clk, T < RN EEREJL L 720 | G
HCRDIT o~ fnoilE, vy 7L kNay
SN= b AV NORBEEZFHEA L, BAEERSHOBEM
MENOEGERNOBHAMIBRE S fiE2RD D, FHhi
WHMIBE 2 BT RS & LT, BEF ¥ 720N
N OB E 2 T 7 ME L CIRENMEZFHE L T 5D
(X1 8), FHHIC & 2RBHEE OB &SI 2 R T 5
720, A vaxiilo/NleRRs (HE 44mm, E S
30mm) (ZF b U U AENE Lo BNER AR = ¥ (TED) 2 FRAHEE IZIEE L, A7 T4 > CORENE
EEFHEMEIC7 4 — KXy 7 LTW5b, TED OREHPHIL 4000C~750CTh v BRIFMESG X TKIE LT
RS ZOREREILE25CTHY . ZNET B 1BV T 5L RO RKNFEBROMNEEEZFHT 5,

X 8 MREF v 7 LR SRS S o)

6. f3ERER

) BT H BAE L 35 REEEE (PR L, B 2HdET 25 2 L RAMREClEd 508,
FRU T LABEIFEOTZD . KEEE T TORKNRBILEMRTE v, S%IE, BKFEBEFEMZFIA LD v~
U2 kRIS D TRPMLIE L EZTWD, —J ., ERAEMEHATIZIE, MEREZ B O 2 W T O
AUF (OB) IINC X5 He Apk&/dpa FLOFHHEIZ X AEMED M) P IndEzs 2 FI A U7z B kiR & ol
- fE DT L, B, A= — MR, FR% LEE LT, MEHRERBR A~ O K, FIHEOM
EEHBELTHERY, £z, B2 X FoEEL, BEHRBROY —27 7 70 RO, BEBEOI Lk
% FEOFRI A = — XIZxHE IR OMEEZ X0 | R Lo @l Bk 5 & U CiEls 2 B
%,

7. BHYIC

JRF 712 AT AR RIC BV TR, RHIRBIERAKAE | SR A 7 v BRGSO FE A O
NEXIP F3E (FEEFREN S OFMREOEBATREMEHE) TREINDEL RV AT LOMEEIZ DWW T,
EEHE IS L DR L SN RS CHET S 2 ENEREINTE Y, @7 RSSO MM
kST D, TR 1. s o SRR | Fridir EZIEL O T o S ETBR S & 0 B 72 5 FNTN 2. T,
EEEELR 7 r Y =7 MEIZ X DEBEH ISR FPEO=— X2 B E 2 2R ICEEIRL T,

2020 FRKREFNER -2G_PLO1-



2GC_PLOT
2020 D A=

BE 3

[1] fadbfh, “FEBIFHEGERAE (JRR-36 [H5)) KOK v MiEsk (WASTEF, IMTR A > kTR, MMF, FMF) Off
SEEtm & EZEMIE” |, JAEA-Technology-2009-072

[2] &M, “B B IOV B+N U L7z F82H DIl RHE & SRR I C ST BB R” |, AARESE T2 69 54 6
5-(2005), pp.460-464, 2005 4F 4 1

HATREIL, 2020 FHEOESITBITHEHEE v a U FRELLOEER L., —¥ME - EEL-ZLDTH S,

*Shigetaka Maeda?
LJapan Atomic Energy Agency

2020 FRKREFNER -2C_PLO1-



2GC_PLO2
020D ER

Mty a3y

SRI0FICEIT-ENBHERZEALEZREFAREZORNTSEILD-ODOMEL
G 75 1E
Research and Development for the Technology Advancement of Nuclear Facilities Using Domestic
Irradiation Facilities

(2) ENEHBERORRESEORE

(2) Current Status and Future Prospects for Domestic Irradiation Facilities
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TREMF S L, PAHE Y ARFRE3
tepiEE kU tt, 2B RBFSERT, SRR

1. ¥#E

HER e 1 DU 1,2 S HEIE 2009 EICFE IS E O TRRAZ BB L T\ D, BILEE TRIZ 4 SORAT v 7h b
Y. H 1 ATy P TIRE YR RA 2 £ Lz, 2 OVEEIRIRA Tl RECm NS S s & B o 5
YTV BTN ERIT 200 THD Z EIZEH L, 8E LT/ & ARSI A2 0 PR
%@&ﬁ&bfﬁﬁﬁé L L L7, BWR OJENREEIT, PWR IZHATHMEFIREHESMRO 7201 221X

JERIGE L ST TR o723, 2013 4F 3 H O FLE ) (BR) @ S 56— 1 13 BT O LUk . BUHIHS ek

mén\mﬁﬁM%60$A@ELE¢éW JER I 1 ) A D B AR A B D BN A iR A & D
PSRN EPREDERICH D, Flo, FREFIFENBGORRFEEL L UL, 77y T 47

BT OFFARRZEAITAE 9 BMEASLICET AERP/mO TZ LWIZ EBREHR S TRBY, Wbhws 75957
S T BB ORKMACIZBET 2 RESD Z E AR SN TV D,

2. MREBE/W
ARWFETIE, EETIFIENBERD T T 9T 4 v T BB O RN LFMEZIT > Z L2 B E T 5,

3. R—byoFYLy

3-1. BERMOEIREHE

FAEF BTN T ORISR & ORETORE G, AL TITAH L 72 FNEEM 2 55 L LIZRBRAR S 5720
AT TIE, AR 2 LA ATRER R IR E DA ER & L, SREBYIE & L rRENEO KX b‘*Bué:
EDT=, 7ok, BrEBRFE LIRS Y 7 o 7B, JP R ORI~ 0 AT
WiECh o7, R OBREBUCH T > L, 7V v ZEEERYEICAY T <, FEERHERR & [F
UHAC72 5 X912 Ui, BAFMTIERFEO 0° Frfa & U, #E7m Tl KRFE &AL & Lz,
R ORI, A— M (EX65mm, 1825 mm, EX 16mm) T, AhmaEFImE L,

32. HUOTY VG LREHEDHE
W] 1 BREE SRR D O FEFEO R — MERBUL, B TR TIE6° 38X UN354° OfriE, HiEdm ClidmEH
PEFRNEBRDOMLENS & L, #HE7 5, H2 5 0F 14 HZFR LTz, ZOREIXY 7 ) o 7 HEE A2 RN
BT DEOT 78 AMEBEBELEZLOTHY . Vv MR TETMm, e 7 FNEHES 10 O k73R
DAPERKE L 72 25T, Bl —EDOEE 28 E Liz, 7 @M0H 7Y 7 ALE OMEFRRIER <
AL & BARAAE D B FALE OZEE 120em 1F ETh o 7o, ms k7B B OHEE IS, FNEED
ERIGE L Llc kst m N i S ivfz, S 61T, (HYRIRA CREE Lz v T ot b R ORE
RIS E M S T, F ORGSR, 3B BB E C o i i - B S §305 1.5 X 1018n/cm? & 34T S 4L 7=,

2020 FRKREFNER -2C_PLO3-



2G_PLO3
20205 MD K=

4. ¥ VE—BERE
4-1. BRAFMI

BRI L7 UEOR— M TAnb vy LV E—FHRERBHOY 7V Z T Uz, T H 7z > T, K
BEEIPERBR SO ERL B AT 5 2 & D DA R BREGHE 2 22 LTz, BEILEEM O v v L B — R
AL LT, AR=hrHh o 7uins 12O 28R LTz, £7-, BIENRE OER &L FHNT 5 72 DIEM
MDY v L E—FRRB IOV T, BEINCRE ST ERBMEIE WL 2 & & L,

4-2. BRERDEK

JEAIE DN HEREL « I U723 BR A IR BB Y B\ S22 B 128D, & v b B — BB 2 S AT 3 R H
L2 EMBRFIFEBATERT 2L L L, 2B, RFFENOERIL Y 7V 0BiL, SRRk
R T D HEL b o7, o, RPEIIRETEN TCOREWORV BN AEZE L, Rry 7 ¥ T —
FETIFL, WO FRE LoD, 601 L O FRRICHOWTHRE LT,

O A 1E

AEFTED L5 IERBTRE M EFE RN N S WA, BB YA X2/ NS TH0ERH 0 | AFIE T
BB R A XEMIEFEEDOH D U3 A e Ly, 2 =W A XORBR A CIIEEM ) S B H L 7= ilBR
A OBRENET D2 LRSIz, 207, RERFOPREE CHBT HEA 1 mm BED/NI 7R
Zd b LB Iz Z2 T £ 0.3mm OBESRT A A L, 22 ARIRHAR » R CREAE L CRBR A OIRE
ZAbZFH L7z, FHAMEIZAVRIRICEE S, SRR 10CRIZICB T DIREZ TN I ot
OQTEIRAE DB A

R IEE 2 RIED O SR E TRV TITORITIIER 520, 07 DIZITiRER i oI5 fi4H
DHETH Y | -150°CH T £ TEEFEAIZH A FTHE 7Y IWASAKI SYSTEMS #HB D EIRFE 2 N =, 2 OfE RS
TIIAEBEE ALV ERS Y | IR ECBTDBWMNES =y ) — Vi e LTHW,
OIEEYORIES

RECIL, RBAZEEM»ORH L, vy VE—ERHBREEOT L0 RiC, R v TS
N —DEET HRICEMICEE L, Ny —%2 R0 TATHRERD D, 07D, BB 2t ko
FRTITRENHLETERWVWEE R, B 2 0RAT K O REFRRIGRAFR L7,

4-3. RERHER

oo T — 2%, BRI ToHOMT S, BEEEBAT & A RTaor1d 26°CREEE & HIE STz,
ZD26CIZOWTIE, Bk U@ ik B & & OBfRZ2 AWV GREDOEGET (HAZ ) OB RS
Rl s, Mk PRz TE> Tnd 2 &3 LT,

5. &8

el 1 SR O ERIR 7RI R g (Bl R eI - 5 1.5X10%n/cm?) 7 7 v REGZESS o ML %
¥ VB EEEBRVAIC K R LRGSR, BEIR S TR ARTNoTIE 26°C L 720z, SRIOIFZE T, K
TIFENREGRD T 7 T 4 v 7 REME FEEOENEGMOSR % OT — 2 ML leo7z, DX D 728N
TR EICAICHE SNERENELS . SONBEREBITEIZ. 7 A7 a—7 50X 28R 27 7 A
Z —DRFER OB BIEHAN AR TH Y . AN PR OZ4MOMBICL AN THLI BN
%o

RE. AFITEIRT R X TOAEMN IR EEZB LD THY, ZZICHBEEL2ET,

AT, 2020 EHEOERITBIT 2EHY v a PN DO TH 5,

"Hideki Yuya?, Kenji Nishida? and Akihiko Kimura®

IChubu Electric Power Co., Inc., 2Central Research Institute of Electric Power Industry, 3Kyoto University

2020 FRKREFNER -2C_PLO3-



Atomic Energy Society of Japan 2020 Fall Meeting

(Thu. Sep 17, 2020 1:00 PM - 2:30 PM Room C)

[2C_PLO4] Discussion
CNECENOMEIERBRIFE U CRIBTN TE/ZIMTR (JAEA) OBEIBREAL SN, BERHEMROERLE R
SRR D RER OSPROFMEFOBRNE S EBEE. REIMENBICH I ZREERBEND—DOTH
3, AtvyavTlE. BEOENBHRMSEEEL TU 6. SEhuZRENEE L TOEENEZENS
BEIE (JAEA) . AZENMREIZBEFE. 77 VREHERRUOSIOENEIF TS Y ~klE & U i Bg
MEIAEIC DV TR P SEBOEEEBNT 3, CNSOBREZ(TTHRATRETL. SBEFZIMEDBTOH
BELDBELITE TV LHOBRET S,

©Atomic Energy Society of Japan



Atomic Energy Society of Japan 2020 Fall Meeting

Planning Lecture | Board and Committee | Standards Committee

[1D_PL] Necessary of Risk

Informed Applications in Standards for New Inspection System
Chair:Naoto Sekimura(Univ. of Tokyo)
Wed. Sep 16, 2020 1:00 PM - 2:30 PM Room D (Zoom room 4)

[1D_PLO1] Risk Informed Approach in New Inspection System
*Naoto Sekimura' (1. Univ. of Tokyo)

[1D_PL02] Satisfaction Level of PRA Standards' Requirements for New
Inspection System
*Takashi Takata' (1. JAEA)

[1D_PL0O3] Goals of Risk-Informed Approach in New Inspection System
*Kenta Murakami’ (1. Nagaoka Univ. of Tech. )

[1D_PLO4] Discussion

All Presenters

©Atomic Energy Society of Japan



1D_PLO1
2020 D A=

BEZEstvY a3y
DRV BEHRERAD-ODIFEICKROOND LD ~FHREFIE~DER~

Necessary of Risk-Informed Applications in Standards for New Inspection System
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(1) Risk Informed Approach in New Inspection System
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Necessary of Risk-Informed Applications in Standards for New Inspection System

Q) FREFMEORXRTICLEL PRAFREDRE L ETORE

(2) Satisfaction Level of PRA Standards' Requirements for New Inspection System
T
RSl i
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Stage A
Applicability of Approach

Step B-1 "\j L?

Understanding the risk-informed
application and decision

Step B-2 ‘

Identify the PRA scope
and level of detail for the

risk-informed application Redefine the
Application
Step B-3 ‘
Screening
Does the PRA contain the scope and | No Analysis
level of detail needed to evaluate the (Stage C -
risk change associated with the risk- Assessing
informed application? Completeness
Uncertainty)
Yes
Refine the
PRA
Stage D

Assessing Parameter Uncertainty

3 NUREG-1855 (Z331F % Stage B (Assessing PRA scope and level of detail) AEZE[6]

& 3k
[1] IAEA TECHDOC-1804, Vienna, 2016.

[2] JEA IR 2 EEEFMICRET 2 04 K, GI0007_r0, JE-11HHIZE B2, 2020.

[3] FFABEREICB O CH T 23EE PRA T /LO@EYIMET A K, GI0010_10, JF+H1HHIZEE S, 2020.

[4]J1SQ9001:2015 (ISO9001) FWE~ KT A ¥ h T AT A, 2015.

[5] HF e »RF BT ORI 2 Ltk Lo 0 ) 2 7 5@E2ER L-HEanERIREICHET 5 £
FLHE £ 20197, AESJ-SC-S012: 2019, 2020.

[6] NUREG-1855 Rev.1, NRC, 2016.
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Necessary in Applying Standards for New Inspection System for Risk-Informed Safety
Improvement

(3) FREFEICETIV AV FREADHLINEE

(3) Goals of Risk-Informed Approach in New Inspection System
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N N
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(1) Present status of Fukushima Daiichi NPS decommissioning
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ZDOTF U AE, MOX BAEHHFRALER T35 (BeAlr) . s EsiE . MOX BREHIN L, & L~ L BEFEW) O fofé AL
L DT BB A VKRR ERERT D T a Ly BNy J 2 RETOM A O, EFHLLT
FIATCE DG AICORKY IO EDOTH D, LirL, Fiib o, HRATHAHESLLTH, WTIho#
T HFEATER LTV, DFE D @ilEEY A 7 uid, (X —0 A O EZA0 THOR] bz
LNRWEETH D,

TSR A 2 NV R R IRIH TR D L D EAR S ALY P, D T E TR A 7 VEUR IR,
2011 47 3 HIZRAE LR E @ EH AR EE (IF 50 ICX o TEDONT XA ARRNLIZIZIT TR,
TN —< )V Z R E T HBAKIFY A 7 V2 FROIET S VRIS SH 5,

2. RFAFIAHORIK
2-1. FIARBEELREOHRERE

IF Fl, FRFER AT O IESNTE e I2aMas] OEMEEZ A RISl L, B oI
OWTOER - 2 OEHEZBE /R E ETICRES T, 295 LIRIO FT, 2012 4F 9 AR %
BEMEE L, BE 7 HIWb 2 Fi s REN T Sz, FilERE T, e RABROEELT 1
AN A7 EREL 9 2R TOERISER T 2 ERFMAIET D 2 & LRI, FHOILKREBGIET 57
DOFREFEEHITRD TS, E5IT, IF FHTIE, FREYA bORNNEED TR I X 2HE
72 R BT DTV RWE OO MG EZRMEE RN S HOBHEE A L2 L. SHICKREDH
B OB WS E DRI Svie 2 & C, KB ZRBRY A REe < L, olfoRIILE 726
L7cZ & &BEE X T, FHIC K > THEROBEHICE S 20 E 0 RFHEME L ZER LTV 5,

PR EORTT L & IS, K1 EORNIC 20 EOEETHFEN 2 Sh, FAEARET 2019 4 12 HRERT9 5
O PWR BEBEE L, 3 EOBRBEBEENTFAISNTND, —F, BWRIZOWTIX, HilG - X3 6, 758, H
W5 2 SHESRE AT OFF A 2 TN D0, 40L& ZAHBE CE 5 BARRZ /s LI,

BRBIEECIIAN Yy 7 7 0w MRIBERBEAZ L, FHEIERECES T2 2 80, RBEEHBRB I L5729
DRBSEMELE L TROOND Z 0D, —H O /1 BHRE OHRITITETE O BRI 7 IS B2 0¥
WHIRAET 20D L DICEZRL2MELH LN, BHIEELLT 52 L1, REOZELHER L, BEHIE
LI ORIEEIETH D, HEIRHEEEOEEEZ 27 VT LTh, IF FHEICKEICE L oo il A
BEREZIZILD & LIEROAENRTIVEBB CTERWERENDH L Z L 2T & Th D,

5 LT, 201549 HIZIUME NN 1 2 0102, 2018 4F 6 A OBIIEE I KR 3 SHEE TD 9
HEOFRNEBB C& -2 L%, FREERE T2 —EDFEME LN E2EMTE b0 LT, #
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20205 MD K=

I RN R L 7= 2 & & A TEBEMICITEIIN 2 2 L EEFHMiE N T D, INx T, SCHER
DEFEAIRY RZT L9 T, B L72RER, FHEIC K 2ARRME LG T EZR &, 4 H £ CTht
IMEIEEZTHZ L b BELERZER L T D HEEIT, FREEE T HEHEEZRY RY ECEHEE
RERME LTRHEINTEL, JIEiEBIREEZ b o TBRMICED M2 & 2 EhT0,

222. REDBERDEKT S &

IF i, B"AEOFFEFHOBRE 2 K& S ALt MEOFEROHBEBLES T, BKIFEY A7
NOEBMEL, FATER BT R VBREICETG LTS, F5F4, BAKEY A 7%, N4 FTis T8
OBBHIZ L > THH SIS 5~6 hr DTNV =0 AZHETHT2DDEKT, 16~18 DT NP —</LIF L
7V MOX ORKBIFERE CHALEIZL > Tl s 7V b= 2 &2FHTHZ LIk >T, KREIOT LV =
T AEEMELIRNEODONTG R L B2 DOFEROKTHSH, MOX REHEFIH T 2BEX OJFIL 10 K
BETHY, 16~18 KiX, MY BO TN —~VIFEZHRT D L Zhifes LT b DO Th o7z, BIfE, MOX
BB ZFIHCE DR CTRELLOTFAIZHTVDIEIIL 6 K2 THh Y, 4%, FFrA&B oD% %2
ZTCTh, ATFEAE TS CEINEND TV E=T L EDONRT 2T NN IdHL N TH D,

TAENE, FRAEEZITHOAMEE LT (S PEDORVWRRIO T L h=T Mx b & & EERICK
HKLTWEDOT, PNV AREALEAEREIND Z L2 DRI TR, ANTZEITFARE TS 2B S5
ZLIETERNWIEIZR D, DEV ., RTTTBLBETSOBMZ LD 50, 7V =7 LAOEENTE L
PHCHER B9 2 ORI Z M b2 < RERL SND Z LR D, HoB@ 7 CHAR T2 H#R95
B EEOBEAN AR D Z LB R T IR B0,

bEbE TN =< EIToTH YT UREIOERKIZRITMED 10 BUWRRE L HE SN TEY | 7D MOX
BRELN D Z KRB LR TIEFICEMTH D 2 &, I HIC MOX O HFREZ FAET 5 Z LA TE 720
ZEERBETUL. IV~ BT O MARMEIT R <L BRI T MOX B 2RI 2% 72 O IS PR AL T35 %
Bl S 7220 MUTRERR A 2R BRI 1 722 0,

[ZH 230 B3, BAKEREN O BALEICHIE T 2 B EIE, REHR A 20 & D SHECRIEMR & JIE 1E L
LCERFNEERICH D, FUBE (LD TR & 72 D DIE, HHBEREI O & & L~ LBEREY) O AL
NCTHD, BHAFRENT, BEZ 2 7 N URBREBEINTEY ., ZOME - 31T, S BOEFOB@I D
R L 2T 6720 TH 5, D ENL, FEHFEREHION 7 Prfflsl T8 CHAE L, & L~L
BEFEMIZ A T AEALAIZII T LC, 500m LIEDHIE ALy & LTCE =0T, FUE ORI, B, ##H
FIREF DMLy | @ LS VBEFE OB - A BUR DO Re B LICR D, LA L, Wi 5WEERH-TH, K
B A 7 VBOR O RE UIT#E T SN WBEICH D,

3. RFAFRAORRK
3-1. BEHYAVILBEROREL

2018 4, ERTRAF—[FnD [V X —EARGHH | A ESN7en, 22T [HRPEIR. BROAFR)
FIH, @ VAV EREEY O AL - A EERBEOB AN, HHAFREZ FABL L, Bis b 7 v
F=7 2EEZFIFHT DIBE A 7 VERHEET D] LW D TERDIEARGEBHEFRF STV 5, BEFDIR
FOMRES Z BEEL < 2o TV DBLEEELNI 2 7= £, B AR & i e iR 2 00 L o
BT L R,

EEEEREE OFERAkIX, KE, 7T R, EER EORFNEEETHEIN TS E W) BIEREAENE 2
FLOREICHL RE LRI ERH AR TV DI H b b3, EBEIE A 7 VICEEE L, &L
IV BESEY) DAL - A E IR A 481 2 BOR ) I, IF FHEOBMHIKO L E by, THA
Cw | DOBEIFEN 3 FERNIRD HNTREE T, BREH A 7V OLEE R T 2RI T RE LD TH - 72137
Th D,

2018 AEIZIE, TEMl= v —f@amE L bER I, B E, 2030 FFICEE O 20~22% %5 &
ENTW5b, oL, BUFPERASOIERGFEZRZICHIE L, WTIWURE~OETFEE 22T 5 &35 5
ZMRD IR LRI OFR O FREMITER T O TE T BFORFEOFBRM b £ £ 5 RWBURZ B E 2 i,
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CORERELEETHDL, SHROLENTHDZ LT, FEOEEE mx T HHERIBERDLETRL,
20~22% D BEE & AIIZ R T 2 N OBURE Th 5,
3-2.1IFDBRFLER

IF FHA G725 L bIRAIL AL, BRI X 2 BREEDTEYL & T < Ik 2 ERORL TH
Do HURHR - BUSRBICIR DB RYE L, RO 2T 272D DEH TH L XE L DN, BURKIHIMNIZ X
> TIHRHER TABMEIC R T 2 RS EEDN T STV D78, EHRIIE < ITR D R OFRME L ARZ2E0
BiR &, RMNICEROKRE REE L 25T D,

A DI T D SEERT, IR R, SHREGE ) DITECHIBTCBE L <, T I BIRE O F(ED
NTho7=Z L LML TR ELV, MEREMIC, BICIFERORESCERICE L CTHERGFIEL 20 S
MBI IZH T2 EROARLEEY . HEO-OOMY MAEZHELL L, BEBEOERZESETNDL I LY
R L TREV, B hoREOT ML, FERICKKE DT RN & Th A28, BIFEITIX, BA75
PR L L ADET, bo b b E L SNDHRFITHURBENTE R0 L2 L A LT
L7 B 720,

FRPZO U TEILCERY D5 X 91 IF OFEIEEEZEROGHEHO FICERICED D Z & biw CH
BT, FEAEI LEFEEORIKOEETHS, L, M FUAEYRKOMEIZHRDEEIZE LD
Eoic, BRHEBIZAT HERORGRITLR SN T, BILEEIZT 7V OB H LT Thw, iz
PRI OB S 5O T, MO THELWIRES LR L TR0, EROGBHEEHEMEGRN DL —D2—D
HRICEDD Z ENUETH D, Lol BLIEIF 40 FRITITV A EREHIZTE 500 X 5 2BERO 20
BN T 3 —< 0 ANHAT L, BRI A EICED SN TWARWEEEZ D & IF OFEILITANRESH L =
DEDEFRN,

IF OFE I E A & FITH#ED D 2 & B OB « BRHAOIZD OFIRSGEMETH D Z & 2t TRk T~
XTh5b,

3-3. A#f & Hiffr i

SR IR %2 X2 272D ORMEIL, BT AMERERT 22 L & P RENREECTHD, L, #o
TIRANBORIZE > T, AWM EHINZ X2 2 B A~DOEOHEEITREMIZHEEE L CEX Ty, BURIX, JK7
HFA 25 2 & A LVIRBLICH D,

REDFATIEROFRPRFEL SHL, R OREGHIFFEEREE & L TERIZAMZEH L, B0
B & 20 DRVEHAN A A TE I AARB - IBEFT A IR LT D3 TLE 10 UL EfGE L, FensE o R 7)
FIA O T3 TRE D WIRPLZ S o722y, 9 LI TRAELIZON IF FHTH S,

BUED W2 EEX | NR~OREEH AREEEZ RO 2D ThiuE, BAKFIXEEAAOHEIThHY | F
T Z B e VW D [H & FEFORSTZBHERD T T AMB R - OB NRE I TE
T ERGANIA U, R ORI % 3z D Hlk & BT 2 LIS 720,

BN AMRLEINIL, BT F 2T TIEE RV, RIFESED A 7 7 BB TH 2 BBEAF ORI X IEF
WZEFLLTEBY . BBEOMRFIXE S 2 ERT 2IEMICH D, WFFRFEOMEBEIL. FFEOMHEEE R T T
bb, G, ARRTER LRV EIE, RO IR EZ X 2 5 M & HiffRE~OBEETH D,

4. BhHYIC

40 FEHH AR > THEBDPBGORBEZ BB SEL7-DICEOREORENTELNEVIRELH Y,
FEEEL DI IBEE OHIWr N S TWD DN FERTH DH, S HIT, 2030 R TH, 20~22% D L~L & #
FFTaLE3NTVEN, ZODIE, FROFHEENPMLETHDH, LovL, FROFHEEOH L S 1384
BT D, ThUE, HEERNICZR SN 00BNz, EOBERO S & & BB BLohCEEE N
BUFRF R DR BN TE LM EIMEVIBEEH D,

B, MEEINTNDZ LT, HEBOFEEZ 54T HHRLIBESHLE TR, ZRETORFNEERE
KAEL, WO TRFIIEBEONMES T 2MEIHERT 2L ThDH, FROZEEMMAETLZ L OEEMNT
W FETHRWD, BLELREEL/-EE., #x OEOIR~OER & iE L CE I NBUR % 1)
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M OIELA RS 2R VIR Y | IRBRALRIRE & W 9 SR 2087 e RE OFVEZ B £ X THRUERICZE S Z
EBMETHD, HOH 2T, R H=xF—FHIZOWTRRICHIR- T, K ERERTHERT D
PSMZBLR ZFTB T E D ATREMEIZ AW Z EZ BRI RETH D,

BB A 7 VOEBZFE LD 2 83, B ORHOBROF M2 Lichd, ZEROTRERVEL %
BROLTHHEBATE RN I L 2dfBISRHET 5~ & T, BFAHMIE CTHLERTE 2 b D TR,

(7E) AREIE 2020 E TR0 L OHEE TH D,

*Shunichi Tanaka'

'Former NRA
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BNEREREE Y3 Y
OECDINEA [ZH 113 IFEHRUBOEEME IO Y FOBRK

Outline of joint research projects in the OECD/NEA after 1F-accident
EHE
U1 JipstE BEAR E B ILRIBFZEE % — (CLADS)

1. XL®HIZ

HORENEEFH IR 3 ER (IF) OFigAEE e LT, W BRREERIE 1B (OECD/NEA:
Organization for Economic Co-operation and Development/ Nuclear Energy Agency) (233 TEE & 72 [E B ) i3
ATWD, AETIE, £20oHh T, Rl eZ B4 (CSNI: Committee on Safety of Nuclear Installation)
LR IR HZ B4 (NSC: Nuclear Science Committee) (2351} 5 FE AR5 vy = 7 MEBIZ T 5, £
AL & R RTEEN N D STV A, FR 52OV TiE OECD/INEA @ URL &M\ T-72 % 720 [1],

2. OECD/NEA DB

X 112, OECDINEA DZEBZDIMZT~T, THOZEEERNHY . O FIZE HITHIS b S AL AFFE 5 B
IZOWT, U—F 77— (WG: Working Group) °U —F 7 3—7 t (WP: Working Party) 7233%{#& &
A, ERZEBITONTND, BERBICOWTLT RF v 7 ICEMFERE (EG: Expert Group) A3aXiE S
LHZEbdHD, £ BINE - BERTEEZSGHEHT LI a A el R EBED LTV,
ZAHDOIEENIZIBVTIE, B LTV % OECD/NEA INERENFES 255 R Y | FEMBEEOMBO SN G 7R
LD,

Steering Committee for Nuclear Energy

CSNI CNRA RWMC CRPPH NDC

Committee
for technical
and Economic

Committee Committee Radioactive Committee
on the Safety on Nuclear Waste on Radiation Nuclear
of Nuclear Regulatory Management Protection and Science
Installations Activities Committee Public Health Committee

Studies on Nuclear Law

Nuclear ‘Committee
Energy

Development

and the Fuel

Cycle

1 OECD/NEA OZ: B2 DOHERL

3. IF BHLIEE®D CSNI, NSC #Hib & LI-BRIBHES
3.1.CSNI ZHhir & F 5 78S
DIFEREFRELIEREMARICEAT S 7EMRRISE (SAREF)

1IF Sl TR L L2 & BURBIR L~ v DX v » 72 FE L, 1IF FCAE O 258 2 B U HEE S
% LI IF B 2R — b5 HAY T 2013 4F 6 A2, IF LI DL T8I BT % v =7 224 (SAREF:
Senior Expert Group on Safety Research Opportunities Post-Fukushima) 73325 B3 - 7=, 1F SEERHTCBELF O
BRTELNDIMAICESNTED X 5 R RIGEI 2D T 2>, 72, NEAIEEICH LH-IcGEon5
A NZEE DD RE EO X IR L T a2 B E Lz T, 2016 IS Ea e
HEn7z[2].

WEE I, FREE RIS & RIS T ORS TV A, EIIRIRREIEL, 1F 2> 5 FEERITR
BT 7 U B EY SN D ETOWEFE RS CHEL & 72 DIFFERAE S BT bivTe, £7o. RUIAUEVEIL, 1F BE
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JFOHER PRIk, 77 VB L, BERE., AMA 77, 2 A NMERIRSBHR) 22512 LoD, #4E
%a BRICEKREm A BT 2 2 L & L, 703 SAREF IIHIHI T ERE 2% LT\ D,
ZORFITEEDSWT, 2017 42 1 AL, EHIRERE O BARMLIC T 7 MRS G 2B S v, B RS HR O
B, BREFT U OB 7 4 — D A LTE E L IF B L0 s ED X 5 R A2 ST L
M7 = A ULTRBEICENSND Z L0 %l 5 fHose 7 e =2  (PreADES, ARC-F) 73
SBENRDZ Lol IF CORET 7 VR LITEEL VBN RiE L Th Y | BITE, PreADES & ARC-
FORBMT O 27 b EDOL ) ICRETANCOVTERALSEBED SN TS EZATH D,

(2) IF BHERICEAT 3RV FI—H W% (BSAF/BSAF2)

1IF FEZR NS K22 €7 T 7 o7 v Mg =2 — F (MAAP, MELCOR, ASTEC, THALES-2, SAMPSON,
SOCRAT %) % H\ 7= FMaE AT 23k % 7o ffkic K 0 Tz, T OfTERA2EE L, Bon7-m
REVSZIHEMMIEN T2 LI, ENENOMN T 2 — ROZERMZRABICEMT 5720, 2012 £
OECD/NEA OIEUMNFIZ LV | 1F FERICEE T 5 X F~— 7 %% (BSAF: NEA Benchmark Study of the
Accident at the Fukushima Daiichi Nuclear Power Station) 723BA#& S #7=, BSAF 7 = — X 1 Tit, FHii% 6 HH
DJEFHFE 1454 (RPV: Reactor Pressure vessel) & Ji 745525 2F (PCV: Primary Container Vessel) PN T d
BUKTIRBOHERIZ 7 +— 0 A LT M T o, fjfr 22— R 2L DTN, 2015 4RI, fiftr ki 4
WA 2 gl th 3 EICIER L, £7o. PCV SO ZERM) (FP) KU OfFHT 5 7= BSAF2 (25| Xk
RFL. 2019 AEITHE T L7, BSAF OEEIZNEA O URL B X 7 m— R4 25 2 LR TX 5[3], BSAF2 D
WMEEIBERDY 2P TH D, BSAFBSAF2 (21X 11 A E OIS L, BSAF [3JF 1 1 D 22 24
gt L # —. BSAF2 |Z R AN E 202 L 7=, BSAF/BSAF2 THE LI, iR ARC-FF 7 ¥ =
7 MIg| SN TR ED ATV D

Q) METITIDOAHICET-E£FERRTOP Y + (PreADES)

Ak SAREF OHEE #5215 T, BT 7 UV B Licmid 7= %> 2 = 7 & (PreADES: Preparatory Study
of Analysis of Fuel Debris) 238D 5T\ 5 (MFITFE L vy =7 M 0 2017.7~2020.7), 2020.2 H %

ATBEWT, ENT 7 U B L OB COVID-19 O E% 2 EF L, u Y s M &2 HERIERE T 5
ZLETHELEL, BUE, ARC-F ey =7 FOER S5O T, IF TOARMEIZRET 7 U B L £ ToHIH
TP OECDINEA IZBIT 5% M7 a7 b XD L9 B THEHD 20 OfimiIThiTnd,

# 112 PreADES O % A 7 1k % /7, Task-1 Tl&, 1IF TR INZBRELT 7'V OREIZ SN T, ZRET
Bonz IFFICO bR, TMIR2 Filg, FxL ) 74 VEKEOMRAEBEIC, FEY A D LD
FLONRHED BN TS, Task-2 Tk, BT 7V OSHHCET 284 = — XD FEE L BT 7 ) b
MBI 2 B WMILH BMTHILT

W5, Task-3 Tlx. “iL5H DK #1 PreADES 7=/ hOX A7 K
FHE RS 1IF B 68721245 | Task-1: Joint study of fuel debris expected properties and characterization
SRS EIC S X 1F BB 1-1: Estimated properties of fuel debris

st . 1-2: Sharing of knowledge base on fuel debris characteristics
VICBS 2 4 %O EE 0 Task-2: Identifying needs and major issues for future fuel debris sampling,

WD OERN{THOND TET retrieval, and analyses

o 2-1: Needs for fuel debris analysis
- %2
b5, Fio. TCOFF /» 5 DS 2-2: Study for safety major issues related to future debris sampling, retrieval,

WX DIFEE AT 74— AN analysis , transport, treatment, storage and disposal

PreADES O Jt T/ TS (14 2-3: Expe.rimental/analy.tical tec.hniques and demands in hot-testing facilities
. - , Task-3: Planning of a future international R&D framework

i)  PreADES O3 (3174 3-1: Development of plan for a future R&D framework for actual fuel debris
KD CLADS 234 LT\ 5, sampled from Fukushima Daiichi NPPs
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(4) IFBELEMBHRI LB ONIBEHROSHT IO Y + (ARC-F)

1IF R AR O OBEONDIERO SN 712 =27 ~ (ARC-F: Analysis of Information from Reactor
Buildings and Containment Vessels of Fukushima Daiichi Nuclear Power Station) 1%, SAREF O = %37 T, 2019
FLHANG 2021412 HETO 3PFEOTETHED 5TV D, ARC-F I, FlulERMIICEE - MAR
N ORBLERR I [0 72 o T VG RO oA R R, Filey U AREe Y — 2 ¥ — L5l & & T
BSAF/BSAF2 O 7 4+ v —7 v 7 T b EANIHED D 72D OEEE R HE & OfFRIEE R RS, &
A E LTS, ZhicHi-3&, ARC-F IZLL T @ 3 {HD Task THERL S LT 5,

Task-1: Refinement of analysis for accident scenarios and associated FP transportation and dispersion

Task-2: Compilation and management of data and information

Task-3: Discussion for future long-term project

Task-1 Tix, Fils 7 U A ORREMHT, HPEEFROFEMABNT, RET=2Y V7HERICESS Y —2
H— DS EDED STV D, Task-2 Tl FP BATRECERRILOHEEIZE T D720 DEE - A
w T VBT D RBIE RO T — Z N 2 LR O BTG U2 i8N 2370 T %, OECDINEA (235
Wi, BUfE, AR PreADES, %3k TCOFF &, Z® ARC-F 3 IF B# 7 m =7 b & &, EHIIC
RN ITHON TS, Task-3 1%, AR L7=LH it vy =2 O EE S KL 2o, S%kikami e
HONDTETHD, ARC-F OIEE IFT DL EMTEE o — NS LT 5,

(6) YEFFILTY FOFENSERICAIT-TAS LY b (ROSAV)

VETT 7T v NEREBORFENS D O L ENRED ORI DR L IR DB O RSN e N
TOIENRY . LT DWE T OB &R L DR ELE 2> 7 U — R o )& (MCCI: Molten Core
Concrete Interaction) ~DF%EE RPV WA THERE L 72BN 7 U O%mHINE, ICEBR LY aA v b oad=y

I (ROSAU: Reduction of Severe Accident Uncertainties) 725 K[E 7 /v = X[ESLHFFERT (ANL) OFEE 2 XD 2019
6 AICBIth ST, AARD DIXFEF BT K OFE ) F RN ST 5 & & b1, HAEIMhA ANL
ZEMTRE LT D,

32.NSC ZHhib & T 57EH
(1) IF BEBABRESEICLERET I E FPOBAZNERMTME IR Y + (TCOFF)

RPN RE LR UE ) (BR) @SS R 1B OB L E SRR OINE 7 - (ERL 26 4)
(2D & AR B IEAIC A) 7 [ERR W D HEdE D — B & L CSURMA 7 & OECDINEA IZAFFE & @ 23 il < 41,
IF FEEATHE R 2 BB LT BET 7 ) & FP ORI FI 72 FetEsili7' v = 7 & (TCOFF; Thermodynamic
Characterization of Fuel Debris and Fission Products based on Scenario Analysis of Severe Accident Progression at
Fukushima-Daiichi Nuclear Power Station) 723325 E23~72 (e Y =2 MM : 2017.6~2020.7), BAIE. #55
EFEOLYFLDOMTON TS (2020 4F 7 AFER), TCOFF TiX, HTIZEMTROBHHFZ T TR, 1
RIZIR A T2 B FEC o > TR WSRO HMFE L LR T2 F U=k BT 7 U O RA R
¥ (FP: Fission Products) (4% 5 WFEERREIZ D W CRICHEHRHE 72T 2 s | 5 B 7501 L% PreADES X°
ARC-F EOHEEET vy =7 MLPENG 1F FEFBIEAFRICIREE L T\ D, TFL: 77 U EHRIREL. KON,
TF2 : FP THERL S 4L, & H - BB TR SN TV A B 7T — 2 X—2 0 @|tkrgb, JRTFIFEIHHENHAO
TRRMREL DR ENAR D BRET, ZR5E FP OB T — X OfEFe, BT 7V 0vBH O FPIZ ., SO RIS
B3 DML TV D,

BREFT 7' ) ORPEIZEE T2 51T, PreADES T LIV TV AIRENT 7 U RE Y A R ORMRFHIN I X T
W5, FTo, AKFEM FP ST AHZT — 41X ARC-FF 7uy =7 hTIER SN TETHD, EHIT,
TCOFF 7% PreADES (Z%f L, 1F THREINLHEREMT O U 7 U EHAWEDER A 71 = X 5O [FRRGFHH H
ZEh, BUE TCOFF A v x—4 b » TR HED 5T 5, TCOFF O3 E 1 NEA HE MY L, JF 1
JIHEHED CLADS 8T 7 =W VT RAA P —L LTHR—FLTWD, /o, 2=—2 ks & LT, TCOFF
e i % Alik U CIRMIEDEBEAEE B e ol-, v 7 OHh 7 hR_XT VT VTINNIKR, AT HD
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TNT RNIRR, 772D tEA 2R, HAROR T REOREZENPERIRI L, HEQIEHET —F DG
N, ZhooiFEIm<iHhisnTED ., ﬁ&'mm$ﬁm%%’%k&fyﬂ—w4y§vanﬂ?
e, B CNLWFZERTE) 2N, 7 = — R 2 [ZT 72 TR a3t A Ty 5, TCOFF 3 g i 7o &
WS AL A e é%kbf\mﬁ#tf1@<\%ﬁ@%*b%&ﬁﬁ%ﬂ@%ﬁﬁ%%&%méﬁéﬂ#
Herm STV D, 7238, TCOFFIZIE, FenEN IR OtE, Bl LRKAZIML TBY, HEEHN
mEAZHEY LTV

(2) BKIFRSMERHICBET 5FEMAREE (EGATFL)

IF FHLIRT LD, O ha A PEE IR, Y ET T 7 U7 0 FRIIZE O TE L < KBS DOFEA D)
Hl S A2 SIC &R & 3 2 Bl E OFIE8 D BTz, IF FHigz2 R L LT, Wb B HHit e
Bt (ATF: Accident Tolerant Fuel) ~®7EH 23NEBERIIZ A E D . OECD/NEA (2B W T HIHFMACHABLE S vz
(2012 & 2013 4FIZ CSNI & NSC A TU—727 v a v 7BfE) . £ ORR, ATF I3k < 2B BN Z &>
Fx 7B BB DEREAN N ZH b H Z L b, £7, ATF H#IFOBURA BT 5 2 LN ETH DL EHE
SN, TNEZIT T, 2014 12, NSC O FiZ, AN F RN B9 2 B ZF 24 (EGATFL: Expert
Group of Accident Tolerant Fuel for Light Water Reactors) 233526 B3 -7, EGATFL X 3HOX A7 7 4 — A
(TFL1: ATF > A7 L5Hli, TF2: R IERE R & OV O OREHE S REM . TF3: JeEkelh) Tk S
Too WEHIZ, AARRKXZBEL L CTRR V — X —%#MY L7, &2IZ, EGATFL CTifi>7-E%7e ATF EHEH;
izEdTRT,

EGATFL TiZ, TFLIZB W THE~ 7Z2BA%E HIU A FFo ATF EEMS (Bi) owEss thaz AT 20IC
BB KTV, ATF BZTTH%?R‘O) 72O DOFREE THAT R #E (TRL: Technology Readiness Level) | % & 0 £ &
Wiz, TF2 & TF3 TiX, EBID ATF EREIFICOWT, FEARICKNER BRI~ v 7 O & ZEREE
HR OB, S OIS, FREMN Z L ICBANMGRAE ORIl 217 > 72, EGATFL 1% 2019 4 1 A IR M= & &7V
T Lz, £ Z COMGHERIZ. OECD/NEA @& E L LTAB SN TWA[4],

EGATFL Dpf%& 317 T, 2018 4 1 JIZ, Enhancing o EGATFL T L 7= ATF S50k
Experimental Support for Advancements in Nuclear Fuels and

Materials SR T DI SAL. ATE SO ATF%J%%; L

B RO ERMLIC AT T R T DRI R, % - 74/7201 2 R Zry

Mo ATF BIEBRAKRE BigoTHWDHZ LN, . SRR

OECD/NEA IZ351F % ATF [24% 5 4 # O E B 1k & 724 . SCyESR

RITh D, YAT LE LTORMZ TCOFF 7 = — - BERIEEM®)

Z 2 T“%Bﬁbi 5L 5%%ﬁzi;tj§u\éo EHBEL L %ﬁfaﬁﬁﬁﬁ[ﬁ e keaakiE
TIE, KA KIT ® QUENCH 3BR#:E % V72 ATF 1 e e S PR

A FARBICHELI Ya Ay b Tr Y= ) - EIITEERE
(QUENCH-ATF) O PR S BUEITHIL T\ D, KIE, . =L

TIUAL AL A, mY T BRSSP A B LT + TRISOR! AR

W5,

(3) ZERHICET IERBNET—2R—XTAC Y b (TAF-ID)

IF FHLAT L D | S ETHIEDIEA TO D IEEREHH OB ) %7 — 2 X— 2T 2 mAE KA L, H
BHEU T — 4 =R L LTEM L LD LV O BRMBHEATE Y . BAD IR T F15HE & EBh s sato 3
FAN—=L 25Tz, IFFHIAEICEID | BlEBREZ T T < BKIFHEREL S h N—T& 57— 4
NR=2 L LCEETDZ L2 AANLIE L, 2013 4EIC TAF-ID 7P =27 b H BN -7z, 2017 4EiC 7
==X 1T L, B I 7z TAF-ID 7 — % ~X— Z BT O SRR 22 oW CRE 2 2238510 TR S
TWb, AARNGIE, BHFRSBRENIRE DL L8 ET — 2 _X— 2% | A1 I VOB EEE Zr DG
WRDET )T — F _N—= R e 2N E NIRRT 5% T, TAF-ID 77— X—AHFBICRE < BB L7,
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2018 LV | TAF-ID 7—H# RXR—ZADa2—HF—JER L =—XOWH R LEZHMIZ 7 =— X 2 BHIBEI
720 728 TAF-ID 7' ¥ = 7 ME iR TCOFF (Z%f L, TAF-ID 7 — & X— 2 OF| ] & & CFrit 55— 7.
TCOFF 1318 b 7= T — % % TAF-ID |22t 3 5 = L THEE L T 5, ok, #E#H 1L, TAF-ID Ve =
7 FORAREZEEZHY LTS,

4. FEOH
1IF Fifg a3 & U Chix R EBE 2 FEIR A3 D 5 Cunbd, 22 TlE, CSNI & NSC D 2 > DEES
AT CTOIEZOWTEEEL L7z, IFBEFICHRLZ 20X REERE e 27 M2 TFABI LTV DIZAARDE
BB LTWD, ENOETF - PEAFAE IS, EESHESE CORIXERLT T 2085 REEER
HOFZ S OB BN 22 & . ARIED PSR Z LT 25 2 L SIIER W EZTUEEWTH 5,
(AFRIE 2020 FEOFE D THED B OfREK)

B3

[1] OECD/NEA, https://www.oecd-nea.org/

[2] SAREF report, https://www.oecd-nea.org/nsd/docs/2016/csni-r2016-19.pdf

[3] BSAF report, http://www.oecd-nea.org/nsd/docs/2015/csni-r2015-18.pdf

[4] EGATFL report, http://www.oecd.org/publications/state-of-the-art-report-on-light-water-reactor-accident-tolerant-
fuels-9789264308343-en.htm

[5] TAF-ID database public version, https://www.oecd-nea.org/science/taf-id/taf-id-public/

*Masaki Kurata®

LJapan Atomic Energy Agency, Collaborative Laboratories for Advanced Decommissioning Science
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Atomic Energy Society of Japan 2020 Fall Meeting

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

[1F_PL] Fuel Reprocessing Technologies for the Future Generation
Chair:Takashi Matsuda(JNFL)
Wed. Sep 16, 2020 1:00 PM - 2:30 PM Room F (Zoom room 6)

[1F_PLO1] Introduction od Research Committee
*Tatusya Suzuki' (1. Nagaoka Univ. of Tech.)

[1F_PLO2] Innovative technologiies Available for Reprocessing
*Masatoshi lizuka' (1. CRIEP)

[1F_PLO3] Requirement for New Reprocessing
*Takashi Shimada' (1. MHI)

[1F_PLO4] Panel Discussion
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Fuel Reprocessing Technologies for the Future Generation

(1) EFRASOFEHBREICOLT

(1) Introduction of Research Committee
IR EH
I3l ES TN

(2) BREDI—X

(2) Innovative technologies Available for Reprocessing
WK BRI
el

(3) BUEp=—X

(3) Requirement for New Reprocessing

e
=ZEE T

BAE, B RE LR DORENL, BIRE A 2 VDL 57T v FaRk— & LT, BEEMLSy DAL
BWICES L, BHESHEZ LY bO~ETE L2205 D 2 &, fBROBETHV AT LN, =3 AX—FHO
BT BT EERSOFTE R &SRR R COFAMNEE S, BABEEMICBE L TH. 2SR E%E TR
L7l A BI O LB SN T AR MEIZ R > TETWD, F72, FRBEEMIL, M TR L>H 0
TIERWV DT, BAUFEREE, @ MOX BAEL, & RIS D BREHLE RN b OH Ry OBLE, 7V b=
VADV R =V AL Nl BRAx BRBENPOEBEZ TS LERS D,

IOy va ik, BB VA I ER L RO 713 AT MO 7 OFFABRE ) R 2
BETITH)ARE Yy a v THY . NEROR T AT LD O FABREAT ] MM ERA TR, Bt
DZEEEEFEZ T ERRDAIR ST 100 FIEDFRDIF A T3 AT L~DxfhisZ BAR 2, A% 2Rk
B S OB BT 2 B O, FHLERIZBE T 2 HF, AU O ECRIICAR D D BHEIZ DN T
FEEITV., a2 T> TV D,

Flo, BMICED 8 HIZiX, B - VA 7 AL ERT, EIF—&BEL, FoE®IF—TiE%
K DRAERSHETHIEE 2 E D RO LB OTE D Fiz oW Tl 24252, 7 v— 752170,
FELOEERBEREEDT,

LlEO® v v a T, REHMAEES THAE L TERREICO VW THET 5 Lo, FHL - v
AINHREFEIFT—TO, FALOEXFEMNN L, RTFIFREDO T 2 ROV AT AL
ER . BEIREEY A 7 oW T T e, FEiT 2D Th D,

(1)"Tatsuya Suzuki, (2)"Masatoshi lizuka, (3) Takashi Shimada
(1)Nagaoa Univ. Technol.. (2)CRIEP, (3)MHI
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Fuel Reprocessing Technologies for the Future Generation

(1) EFRASOFEHBREICOLT

(1) Introduction of Research Committee
IR EH
I3l ES TN

(2) BREDI—X

(2) Innovative technologies Available for Reprocessing
WK BRI
el

(3) BUEp=—X

(3) Requirement for New Reprocessing

e
=ZEE T

BAE, B RE LR DORENL, BIRE A 2 VDL 57T v FaRk— & LT, BEEMLSy DAL
BWICES L, BHESHEZ LY bO~ETE L2205 D 2 &, fBROBETHV AT LN, =3 AX—FHO
BT BT EERSOFTE R &SRR R COFAMNEE S, BABEEMICBE L TH. 2SR E%E TR
L7l A BI O LB SN T AR MEIZ R > TETWD, F72, FRBEEMIL, M TR L>H 0
TIERWV DT, BAUFEREE, @ MOX BAEL, & RIS D BREHLE RN b OH Ry OBLE, 7V b=
VADV R =V AL Nl BRAx BRBENPOEBEZ TS LERS D,

IOy va ik, BB VA I ER L RO 713 AT MO 7 OFFABRE ) R 2
BETITH)ARE Yy a v THY . NEROR T AT LD O FABREAT ] MM ERA TR, Bt
DZEEEEFEZ T ERRDAIR ST 100 FIEDFRDIF A T3 AT L~DxfhisZ BAR 2, A% 2Rk
B S OB BT 2 B O, FHLERIZBE T 2 HF, AU O ECRIICAR D D BHEIZ DN T
FEEITV., a2 T> TV D,

Flo, BMICED 8 HIZiX, B - VA 7 AL ERT, EIF—&BEL, FoE®IF—TiE%
K DRAERSHETHIEE 2 E D RO LB OTE D Fiz oW Tl 24252, 7 v— 752170,
FELOEERBEREEDT,

LlEO® v v a T, REHMAEES THAE L TERREICO VW THET 5 Lo, FHL - v
AINHREFEIFT—TO, FALOEXFEMNN L, RTFIFREDO T 2 ROV AT AL
ER . BEIREEY A 7 oW T T e, FEiT 2D Th D,

(1)"Tatsuya Suzuki, (2)"Masatoshi lizuka, (3) Takashi Shimada
(1)Nagaoa Univ. Technol.. (2)CRIEP, (3)MHI
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Fuel Reprocessing Technologies for the Future Generation

(1) EFRASOFEHBREICOLT

(1) Introduction of Research Committee
IR EH
I3l ES TN

(2) BREDI—X

(2) Innovative technologies Available for Reprocessing
WK BRI
el

(3) BUEp=—X

(3) Requirement for New Reprocessing

e
=ZEE T

BAE, B RE LR DORENL, BIRE A 2 VDL 57T v FaRk— & LT, BEEMLSy DAL
BWICES L, BHESHEZ LY bO~ETE L2205 D 2 &, fBROBETHV AT LN, =3 AX—FHO
BT BT EERSOFTE R &SRR R COFAMNEE S, BABEEMICBE L TH. 2SR E%E TR
L7l A BI O LB SN T AR MEIZ R > TETWD, F72, FRBEEMIL, M TR L>H 0
TIERWV DT, BAUFEREE, @ MOX BAEL, & RIS D BREHLE RN b OH Ry OBLE, 7V b=
VADV R =V AL Nl BRAx BRBENPOEBEZ TS LERS D,

IOy va ik, BB VA I ER L RO 713 AT MO 7 OFFABRE ) R 2
BETITH)ARE Yy a v THY . NEROR T AT LD O FABREAT ] MM ERA TR, Bt
DZEEEEFEZ T ERRDAIR ST 100 FIEDFRDIF A T3 AT L~DxfhisZ BAR 2, A% 2Rk
B S OB BT 2 B O, FHLERIZBE T 2 HF, AU O ECRIICAR D D BHEIZ DN T
FEEITV., a2 T> TV D,

Flo, BMICED 8 HIZiX, B - VA 7 AL ERT, EIF—&BEL, FoE®IF—TiE%
K DRAERSHETHIEE 2 E D RO LB OTE D Fiz oW Tl 24252, 7 v— 752170,
FELOEERBEREEDT,

LlEO® v v a T, REHMAEES THAE L TERREICO VW THET 5 Lo, FHL - v
AINHREFEIFT—TO, FALOEXFEMNN L, RTFIFREDO T 2 ROV AT AL
ER . BEIREEY A 7 oW T T e, FEiT 2D Th D,

(1)"Tatsuya Suzuki, (2)"Masatoshi lizuka, (3) Takashi Shimada
(1)Nagaoa Univ. Technol.. (2)CRIEP, (3)MHI
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Atomic Energy Society of Japan 2020 Fall Meeting

(Wed. Sep 16, 2020 1:00 PM - 2:30 PM Room F)
[1F _PLO4] Panel Discussion

Future nuclear systems are expected to be only extension of existing technology, e.g., energy use, but
also expand into various fields. In the future nuclear system, nuclear fuel reprocessing process must play
arole as a key platform of the nuclear fuel cycle. In this session, we would like to discuss the future
ideal nuclear system, nuclear fuel reprocessing system, and nuclear fuel cycles.

©Atomic Energy Society of Japan



Atomic Energy Society of Japan 2020 Fall Meeting

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

[3G_PL] Advancing hydrogen safety for nuclear plants
Chair:Ken Muramatsu(Tokyo City Univ.)
Fri. Sep 18, 2020 1:00 PM - 2:30 PM Room G (Zoom room 7)

[3G_PLO1] Activity report of the special committee on advanced hydrogen
safety
*Ken Muramatsu’ (1. Tokyo City University)

[3G_PL02] Validation analysis results on hydrogen diffusion and combustion by
CFD using existing experimental data
*Masaaki Matsumoto' (1. MRI)

[3G_PLO3] Preliminary CFD analyses on hydrogen diffusion and combustion in
container vessel of PWR and accumulated knowledge for advancing
hydrogen safety
*Ryo Fukuda' (1. MHI)

[3G_PLO4] Public release of the CFD code of hydrogen behavior
*Atsuhiko Terda' (1. JAEA)

©Atomic Energy Society of Japan
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Advancing hydrogen safety for nuclear plants

(1) DKERREHMEEELL] BRIEMZEEXOEBHRE

Activity report of the special committee on advanced hydrogen safety
Fife fdt
LR R

1. [XC&IZ

KFLET, BT NDFORRLTKBA L7 TONHTHLEREZEDTRY, BETEOEER
B & 7o TV 5, FRCIBRARE - IRERZICOVTIEZ, BRICBITA 2B ET 77 o7 v DR
I E 2, ML E2ER EOBAND —EOMEEED D Z EREE LRI N TEY ., ERT-RLFX
—ITCIE, TRF T OREVER FIZE T 2 Sl R O 72D OEABAREE] O—BRE LT [KELELT
KEE L) FEEZEDTVD[, BARTIEETIE, ZOHEENOLOELEZT T KELENKREE
b FrAlSERE R AE L, KBEFRAED DIREE - B8, & BITKERERRIT R 2 BB RT3
2N, ENA#RE DS ORFIER-CHM A ZINE U CEE L, T OBR T Mtk 2 it 5158 %
fToTCTW5b,

2. KRZESELBXOHE
KFLEXIREECEEIL, KBLEXROAEN 72 5 O K TR 2T O F 722 5O Ei2m
JT. ETT 7T MREOKBEILED B IEFEIREE, £ ORI E T 2 MR 5 BUE A7) % CFD (2
L DIRHT S AT L(CFD KEZEENHEAMNT > AT L) EBHET 22 L2 B E L, RO OEH 2k
BL. BRI OTZ O DET NV OYR MM D378 23D TN AT L0l 2 D T 5,

¥, TOFEITVR 24 FEED 27 LT TIE MR AIF 522450 3R @ AL B i B i S Ok B &
BREEER)) ELThanizFzE B 72— 1 OFELIES) ORREEEZ TERINL TN D,
72— R 1 DFEETORHE -HFEOEREIL, KBLEMNIRNV RT7 v 7 RQELTEEDLRTWD, HE
DHEEFZDT7 =—X2THV | V28 FEENLTM 2 FEEETOFETED LN TEY FTRITa—F
VAT LN R T I DFE2RELTELEDLND TETH D,

. SEOREFEEDRL L

AR ZEE S TR, IEEIO—BRE LT, ENAORFMAOEEEXS Z & & BRI AR E
FT—ZWESHBML TRY, ILICERFERTORAHERE L TG HE 217> TE Y, 2019
FRITIZT =— X 2 D 2018 FHEDRR[3])% I HE Z1T o 7o, S RIOKREHECTIL, FlFEMEES®
HEED T, RO AMEOFEEFT D, BIEOTE CTIIREENKKEE L 2D 2 b, AR, BHE
FRCVYNDIEE - IRA - BB BT 2 0is, ZNETIEONTMALESBOTEE L L O THRNTT
HEHIC, BEIETIHRENED LI ITIEATE DN ONTHMEET OIFF-RELZ R, R xHi
SHOBMENOL S AR FETHE KEAFEETORY £EDITIEN LTV EBZTND,

(1) DKkFLE2REE) FrRHEME B S OTEEN RS (RGEH)

(2) CFD (T X D/KFEDHLEL « BREEZEENIZ BE§ 5 BRI Gt

(3) CFD IZ & % 3 PWR-CV W T DK DILH - BREBEZE BN 5] e OV4 7 D K 24w FE AT 72

R
(4) KRFBEEF AT AT DOABIZONT

*Ken Muramatsu !

Tokyo City Univ.
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. BT EEOHIEMEERDEE

BFICEEOF B SEFEEEZ R LITrRT, F1ETHEH, INETOREE LT, CFD 22— Ik 5%
BEAGLTE R MR ERAEOIATRE R L L b2, 7273 T v b=V A 2 FOFIEBEF~OE T O Rl LA EE
STz, £z, THUSKT D Tl BIRRZREmIc Nz T, B Lz o — ROABRRIC Y 72 - T, FBR
FRMTCEREA~ O AT O - BBREFIHAT A FELTEEDTEL ZENEE L ORFHC, SH%03%E
FHEBETIE, KFBOBRBE- BRI L DY 27 O—J@OARBUS T T, iz lZ8A Sz ERF S S xR i
EEDIMRIENT 7T hw RV A FFRIERPRIHEEFO L I 2L —2 g UPARELERLHDT, Tk
XETD72ODaA—RORA T ARLEHRI B & 72 D HANHEORET 24T 5 FFEIRHI A LT, &
STFRRN IR SNz, o, BEE -FRICBIT HKBEINCET 2RO OV TE B EZIT,
et L7z,

F2 NI A —LEREE L JAEA FE R JIKBRLRICET 20 —7 v 3 v 7 2019) DR BTz,
I HITH 3 [ENE, A HORAEFHIHOFER T EDIEHA IR OFHNCIEH EOMEIZ DWW Cagim A 1T
ITETHD,

5. #bHYIc

ATEENIRFEEDER RN X =T OZFEFE TR N OReMR EICE T 2 @R o -
ODOFEMBARFE OKBLEZEMNREGENL) | O—RELTEMLIZLDOTHD, 22 L THELET D,
HHE. AEIE 2020 5EFEMSDEETH 5.

S E X

[1] ER= /7, R0t BICE 3 5 Il AR 0O 7o O O HAf B F KRR m L)
https://www.enecho.meti.go.jp/category/electricity_and_gas/nuclear/001/event/180831a/pdf/180903/005.pdf.

[2] H B KESLGE). [ 712 38 2 KBLERER G LN K7 v 7 (8 1 1K) . JAEA-Review 2016-038,
(2016).

[3] MBI TR Sk 1T HRFLESERO M EIZmiT T-(1) KRELERE & ECFRREMZE B S OTRE)
W E0, HARFET- 1% 12009 O KRS TR, (2019).

#z1 HRCHFE DKFLEXREEL] FRHEHZE B S OBRMIRD
EI=ESNELSE T TRMmE FE YT R AT - B RS
;- RNE| o KFERENEAMANTS AT L ORESE ARG & S 4E T SHEET
20194F 12 H 26 H (K) > RSN OBRBE - 1B AT SR o T R YT 7 | (18 EHFE)
= ZERAIFSERT FURYRI AL NDIZO DR OB ER Y, PN
o MEEH IR 2 BHEDRRANEZR D DKFEIRIN & Fhlh Ik 22 26K | (55 RHE)
%5 2 [a] e FE VY —Far Tl R [HENAZELZEICETAY—Y Vg | BER
2020 4£ 2 H 7 H(%) > 7" 2019 DOBERERIZOWT (#Hi) JAEA
A—VEHE L, A > BRIND 54 A5G 45 LB, BEFHHEBRM CoKFELR4Se | (HEREARN)
FOIE & Bo A BHR Y QK ORAY —3FK 20 1E03 B - 72 2 & ORI,
o BROEZTORMEE v a Ly (RAE#EH) OREICONT
%530 o BOEXITBIT DRAHEHIZONT BB TR
2020 4F 2 A 19 H(K) > INFETICEONTMA, SBOIEHAMMREESEICOXER | (R
S ERE TR ZZERRTT
(A7 NETE)
—ZEHE T
(& FHHE)
JAEA
(FF HEE)

2020 FEREFHFS
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CFD [C &k & KR DHhER - MRAIEEENCRE T S RERB SN

Validation analysis results on hydrogen diffusion and combustion by CFD using existing experimental data
A BHERY fogk AR, WIS EBRY, BRIL AHUD Y AT RURT
—ERATIERT

1. [FC®HIZ

IKRELERREELFEICB VT, JAEA, MHL, MRIIZ, KEOFEAEN HHLEL - BIREEICE 5 %8 %
FRNTREAN S 2 7212, MBS (CFD) 12 X 2 KBZEEH AN AT 2O 2D T\ D, K
AT KEEfFO—B & LT, JBRIRBERNT = — N OB e VKIS K 381 5 /K FEE - IR GHBR O
BfENT 24TV CFD AT = — R ORI HPH ORGE 2 #E T & 7=, AR Cix. CFD f#fT = — RIiC X DkFER
BEZR B O AT ORI, L OFEITAE R X D CFD 22— RO AMEORHlIZ >V T3 5,

2. KRB E B OREEFRM

KFBHEMNT ZITO 2D, A—TF V) —RAa— R TH5 OpenFOAM K ¥ DDT (Deflagration to
Detonation Transition) ZFHEL3 572D Y L3—"Th 5 ddtFoam ZfEH L, FEERT — X 123D < AT
Zo i U CRRAZREPH OMERR A AT o T2, AFZEIT AL 28 FE LV BAAA L TRV | WEFEE £ TITRHE & &
HIZAE B LT, BR& 22500 T COBRBERBR AT e R - IRERBRMIT 2 32 L C& 7z, WEEEE T
ARG R B L BRBERREREAT (2 DU TITIE— KR EE S T T ddtFoam i HIVEICERBEAR D | £ 72,
PEHL - RA TR IZ OV T L 0 KRB Z X E 72 AR 235 1F 5 OpenFOAM O3 FH 1 2 fifeil 9~ 2 o B ME N
ETT=,

Z T AHEIT, R RFIRERME T COMBEMR#NT & L T ENACCEF 3Bt (RUN736) ZitiE L, %f
KB EDMRNEM: T2 2 ddtFoam O FHMEZ #ERR L7z, F£72. 8 - IBARBRAEITIC OV T,
NUPEC ikt (M-8-1, M-4-3) Z3EiE L, KHBMARIZIIT D EERMLOVFERD & DK H R Ot 2 52
i L7,

2-1. FE¥—KRREFHT TORBESEBRMNT : ENACCEF HE (RUN736)

ety - u
AR IR M

LA MITRER 2 £ " ddtFoam(—#FE )

D—pELT, 3 -2
ENACCEF 3B & ; , ,J

O AT 5 e e 7 = =0 o

7. RUN736 (= B AddThmefrontpositontl. 2w wm ow L L .
DN TIE—MELE 1 kPR (Fe) LRREALE (F) ORHEIZAL (ENACCEF U RUNT36)

F£ % ddtFoam T

FRMT % FEhfE L7223 RIS RIRE OARVMZE TORBEDO BBMERRE CH o 2lod, SFEIIA v v aE
T V& E L, Quenching (JH%) #hREZE L7202 & TKRERENHETE LM T THIHR LRV S
L Uleo KR K VK RENLEIZ B DT R R 2 X 1 IR T, FRS, —IRFEEIIHBA TE TV

*Masaaki Matsumoto!, Fumiya Sato!, Masaki Kawait, Shono Fujiyama?, Keishun Nakamura®

IMitsubishi Research Institute, Inc.
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D30 T2 K FBIRFE D 10% A0 & 72 B HEICOKIGEEICOWTITIHRZ BB LW 2 L IC kv EBRfsE R 4
BT D K REESMERD LN TET,
2-2. MEREZE LTS, 5 OKRBHRERFEH - NUPEC BHER (M-8-1)

JER - IREGHRBOBAMHNTO—F1 & LT, NUPEC iRBROMEHTHE R %773, NUPEC BRIZIT$ % < O
BRAr— ADMFEET DAY, OpenFOAM I X BB OB B 2RI 5 Z L2 B & LT, AEE DA i
Prick v i M-8-1 UNERRE LE 6 0KHE (He) Hll. #ass BEICKERBEIT 2 —2) &k
O, M-4-3 (MJERE THHOKFE (He) Ha, A BERITKENZEE — BT 5 —R) &%
LT, KRR EE AR DREATRE R A X 2 12”7,

BEITIZB W TIIA v ¥ 2 8% 25ecm KT 12em & L T2 X Z —0 DEBETHELTEBY ., WFno x
v V2 ZBW T BEL R CTE 722, 25 em A v ¥ 2 DIFH K0 BRI WIRITAE SR 215 5 2 &
T&7, 25em A v 21BN T, L0 ERFBERIGEWVEITEREZHG L ENTERERE LTL, AL
TW5HET /L (Realize k-g) 127 A5 ELICHEME DN /NE < | BAEHMEORBRRE W LI 528
DEZOND, 2B, 12mA v ¥ =2 (2B 20 Tk 1 EBREORMZZE L7225, 25m A v ¥ o T
ARECTh o7z, flimme LT, 5% EM T 2 I IRV ik, MATICET 2 A2 BB 5 & & biT,
AV afllEDETA~DEBEREZ TA YV alEREITH) ZENEHE LR D ERNb o T,

t=600 s t=750 s t=900 s t=1050 s

2 KFPREEIATOMATHER (25cm A v v =)

3. BHYIC

ZHVE ThE & 72 KR IGHE K OV & KL £ T A 47— /LT OpenFOAM K (Y ddtFoam oD i F 4
R AT o TE 72, AREREITREEMAT & U CIEH— KFBIRESRM FIZER L, 58 - IBA BT IZ R
ZIXEORBRICHE B Ui 2 i L7z, R & LT, KRR DMK GEIR 2 7473 % 3541213 Quenching
PHRZRMKGFM L2 NWE D ICET NV EZHET H I LT, L0 EFRICTE LW AR BREEHE OISR 255
NHZEnNbholo, £l HEH - BAMITIZOWTIMERRE EEKHIC X HKFE (He) ORiEb% i
P TE, OpenFOAM O EMEMENTIZ AT I el 2 D 5 Z LN TE 7z, S5IE, BRBEMNT & SR - IRAMRNT
wRie L, EERR M AN AR v AT A # BIET, F£72. FE CV X7 — /Wl 2T = E i
L. &0 REDSEHEIRITI T D OpenFOAM O M Z R L T\ <, 7ok, AREIX 2020 &R0 6
DHEH Th D,

2B R

[1] OECD Nuclear energy agency, “ISP-49 on Hydrogen Combustion”, NEA.CSNI.R(2011)9, OECD, Paris (2011)

[2] MSEATBUEN T F1 L2 RN, WS el S B B 5 Ve SRR (LA A 2R) I2BE+ %
WwEE FR 4 FET
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RMEHE - T2 KRZENKRSELEHNEMZESR

RFDIZETEHKRREIEDE EIZAEITT
Advancing hydrogen safety for nuclear plants

(3) CFD I &k % 3E## PWR-CV R TO/KFRDILEK - MRIEHBHETES
EUSEROKFRREEELICAT-HR
CFD Analysis of hydrogen behavior in PWR CV and
utilization of CFD code system for improved hydrogen safety

*tEE E!
TSEE T

1. Ztdic
FRER PR A ARAT Tl FATE SRR SN =BT T L & IV T PWR F28 CV N T O /KEZEEIEAT I 2020 4
MOARKINCETF LTS, CFD fRHTIC X 2 KEFEOEE /2 B, LP EHFEECR) fifra— KTk
FEAM C & 22 KT DIRBEIZ Y O K RIRIC KX 2 BT E O AEDOH L FRE LY | IKHIRA T » & 60
DEARIRESMLBE L CEMT L2 L THD, BUEETHLALTWOIHMADOHE LKBLLEORE(
IZIA)T 7= CFD fiitr o A7 A DIEH OIREE1T 9,

2. EHE CV NAKRZEEENT
21 CV WAKRIEBIEAZEBMITCL2BEE TOHA

KFE L OUKRL DI HEAE, MR ESE L2 2 - S E S ERGMETRIT 2D T D0, % OKE
F OUKZRRIL CV NRIR T RIFRIERA & 70 0 RFTH R EiRENEL 2 7 — X T@O b TV, £72 CV
W T OB DO TOXUKRDWEKL Y CV WO TAERSE DEEHE T D /KZKKEENE L CV N B2 B IT
REEET D, AMIRTHS CV AT LA OEEZTV iATe | CVIND RIFRKHE L KERDREE S H
IR S EDFER LD, —HTHA OXENZE BT & AKFBHH KB TIIOKFE DR Rk R IL, K
FREODANEETH DL, TNLUSNDIZIE CV NOEXE CIIREAFRBEAIC L DB —ITITWERE & 72
2
2.2 CV WKRRBERBRNTIC L 2BAEE TOHA

TREY S0 b & KFE - KEZTHK, FRMEEZEZ TS EIERT7 —ATBWTRBEICHE D 8
WEJHE DR & BRI EOFAEIZ DN D KRIMEOHEIZEH LTI 2D T\ 5, KEREGH
L 7Zp v Mt 2/ (M 745:0F) Tidk, BUTOKFEIREEEUE 13% 4 M 2 5 & DDT DFEAE) FHEARAT T b s
INDZ L&, KEKOEM (xybelh) ITHEWRBEDOEITIZZE L <FRIE L 220 KRIMEDI AN AL LIS
725 Z LRSIz, M2 R AR D b & KRN U D5E . FITRBEOMETTAS 1 7S IE
ST VAR DAV E R 00 I C O JE F7 10 T ORRBESS SG HE DR AR & XHBE & D FHIBRE 2 $n e 7 e
PRBEIZR T, KRATST OIETEPERERICHE KL, 2 2B RICEER LT WEAICH D Z &3, F
RIOTHGE Y R STz,

23 A%D CV NIEHT

PEBURMT CIRFHIE A% . RIFH OIKZRR M OVKFE DOFA DR L 7256 0 PAR ST X 2 7K i B AR
BRSO RRFMB O AT U A VEENC X D KFERKEENGIZ X DKFEDOHK « REE~DOBITO =D OFNT 21T 5,
PRIGEREAT Tl PEHURAT 2 51 RO TEIEL) — 2R BE A3 AT T T OIKBIRBER A 7 L A BEE AL D RBEIZ B
DRRIMEOHEICEH LTI EAT O, S BIT. KRIEIC K D58WENROFAE LR L Lz CV EE
E~OBIREOIERZ AT & LIcHEISEMRIT 21T 2 TEL LTnD, ZNHLOfiaml T, LY =E

*Ryo Fukudat
IMHI.
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Hye A v va, BALAT v TOREEDHRIT L AT L~DT 4 — KNy ZIZOWTHLRFEZED D,

e

3. CVFRNTICX 2R 2B 2 T AKRELLDOBEE(IZMIT 72K CFD T o 27 A D@EAIZ DV T
B EA~OMAFEE R T, FOLBEEN R OIFDBE% OKEREFUNE L DRSS ESE
7RSAFEROBAL L HICEH SN TEY, KELZEOM ELRLATHWD, SHIZ2HHDEEY, CVIN
DKRFHEMIRD ZNETO CFD ITICE VGG E LT, A8 - 1RGN CTIXZHk7e SA XK &
HUWE ST CV NTIFKFE R OKARIC L D BUFRIGBRTEATER S 40D 2 & | BRBERRAT T3k K OVKZ&
ROMBIZ B W TR IEES DR S NSl &L R CORBREFLOEE DY —r VA TOLEMEE DM
THRERTEENRDOND Z & SR oD, TNOHEBE X T, /RO LP 22— R X KB TR
BroOFEIZMZ ., CFD IZ L AT 2 MiZed 2 2 & T, LLFD X 2 AKFELZROEE~OFSENPEFIN
2
« KFBREFORERBOBIEL & 5% DB BLA~DX R
LP = — K & L _EEERBEMHT TR N OFEAM 23 fIHE72 CFD Mt 2 1E 9% & . CV N OB faf %
TR T 2 BB B OKFLIEEE 21X U &5 SA MO A ZED K0 B3 M FHE & 72 5,
ZOMIEAL - BRI SNIZRIE, SR OKFBFEZ D MANF TG ORI, BATOR 2
U KL DLEMARENR T+ Th DN ENCOVWTIHMEEZIT I BOEHE T 52— L D,
- KERETUWIRFDO CV IREBER & AM iR DA ZhE R
KFHRAEFHIHT CV NOIES ERBREZER L2085, BEREBEIR CTH D AT LA AL 7
FTAZDEBED L A IV TRBERFEIZOWT, BUGOHEBNARLRHWTE 572D, CVADE
FR72IRBEIC I T DK FBIRBERF D22 2 % LP EATIZIN 2. C CFD f#NT CHISET D 2 & DNH Zh 71 bk k} &
75,
* CV DS DKRRREDFHE~D
W S NToKFEEE O CFD fifMT o A7 AiE, CV LS COKRFELZROFHMIZEHAN IR TE L, 72k
ZAX, WERE TR WRFEEREIC CV Dt Lo /AKRFEZEENC OV TE, RESMEZZEL TOAf
PRIETRPAR & 72 e\ 2 & BIRHURARATIC L D . _U MEEE T Te FV EEAN TRRINRIC LS K&
IRENMTEDN A LW L 2 REMEATIC LD . LP 22— FCTIEREETH > 723 MR s M s R & 72 5,
- MO ERER OKFEREFHOFM~DEA
25D AM R OTEH SR EE L 720 5 2 MU EGUTRIN T 5 K FRAEFEIFOFFMICOVWT S, CFD fi#
Bro AT 22 LD CV BB A~DEEIZ DWW T, 16RO LP f#HT L 0 ILFEM 7RI ATRE & B 2 HALDH D3,
EEIR 72 WE RHIEE OF S A B8 LT 2 BIRF R CfT 5 2 L IIM M R e EZE 2 bhvd, —Ji T, CFD
IR DM % OFFENTFER A RO R E S OBE A BE LIZHEi§ 2 FIEIZOW T, 4% O R
7« R EOHEA & iR PRA FZEOFHMEHNOER 2 SIS, ZOA A —VEHEL TN ZEEEZLTH
%,

4. Bbvic

ARREHE, R EEA ERT RN F — [T D OZFEF ¥ TR O FICE T 2 BB FE Ok
FERERNKEENR) ] O—BRELTCEMLIELOTHD, TR L THEELRT D, FIKBEREMNK
R P2 B M ONEE Z BRIV TKE CRD T o A 7 LG O MR i OV O BARHY 2 TG R IT &
RITBREZNZIEWEEBBLICHEEZRT D, 0B, AR 2020 E T D DR TH D,

2 TR

[1] RS PE SEE G IR 1L X — T [ 3878 FH 15 S 22 4t 3R v P Ll S B i = 3 KSR Ak 3R s 1)
W5 2012-2017

[2] FRFPEEE G T 31X —JT (A o2 athn FIO&E 4 2 @By 0 72D O B g 2% Ok#E
LR EEL) HEE] 2018-2019.
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MEHERE - HE 2 KFRREAKSELEINEMZES

RFDIZETEHKRREIEDE EIZAEITT
Advancing hydrogen safety for nuclear plants

(4) KFZHHRESBIN AT LOLRICONT

Public release of the CFD code of hydrogen behavior

SFH s
YH ARIF - ORISR B SE AR

1. [FC®HIZ

A AT DWEZERH e (R 7188H8) Tld. RSB i AR EITFRORERS, FHr6/HE6NT
Bz E 2, JRFIFEOH O TREILRE, FEIWE I T 2 KEZ 2T - RICE NSRS T 57
DO OEEEZRKD Z 2B E LT, KBORENGILE, REE - BRICELFEBH L THTS
KRBT S AT DHE A 2 Rk 24 AR LN DA Z, 28 (7 = — X 1[1] : PRk 24 B~ Rk 27
R, 7x2—X2 WL 28 FE~T 2 FE (TE)) IZhleo TH#HDTWD, KU AT ATIE, BEFED
WHa—REEHL, Z2ZIEHHICEY 2= ) /KRR N ey B Efiiite s &bz, L0 EN
WAL IR A N COEANRERA—T Y —R2Aa— REIERA LV AT AOBRZWIT L CTHED, i
T IRk DKEIT B0 D2 AR - xR UGEICFI A T & 2 COMBEHINORMEEZ BIE L T\ 5, Kk T
X, KBEZREF AT AT LOABRIZIANT T2 BAEOBHRLA Z /BT 2,

2. DRATLOER

JRF IR D> BT T 7 T v MREIZ BT DA ARN DK BB RN Clk, AFERERE. HEE . fE
A—HEZBNTHES 2T 52— B (MELCOR, MAAP, GOTHIC %) NEH &N 5 & & %12, OECD/NEA
Tu Yy NMEOQEBEPACEB O T, CFD a2 — R2 & DIRGECH R D X 0 ZE 2 i 8 5
TNDHEZATHD, TNOEORNERE 2, FRC CFD HfiOTEAICIER LT, Y AT Aa— Raffised
LIKRFZEENT S AT 5 (K1) O¥EEED TS, BIRIX, 7=2—X 12T, YET 777 v MiF
DKRFZEEARDILADELET VBN K0 AR AP L[1], BIfEDO 7 = — X 2 TliX, PWR J& 1 /1%
TRk 2 R, EHARBLENOBRE T XREBER (KREHEINEBR OO, MM ARHEOBIS:
~OEME) OET LT EIT - T2[2],

BiEY I 2 b—va ik, FERR ST U A (RREST. WA O, RREE) ko5&, K&
KT T3 OO 7 = — R KB ADIRIK « JERE ] O BIRILEARNT . & KD BRI K OYERED
B8 % O IR S QYR BURRARAT . JBRIEVE IS X 2 &~ OSBRI fAENT) THERR S, MAMICERES
7T MR DT > THEREORMNEZERTED L9, a— FEOT —XOZFJE LIZ OV T,
A F =T 2= ALER L CHESE DL T, MEFRE B LT TE2 LI LI, VAT
LR D EE o — NiX, IUHBURIASENT = — K ANSYS FLUENT[3]. OpenFOAM[4], EEMENT 22—
K AUTODYN[5] T 5, AFHETIE, H7-ICK LITRTRED OB EIT -T2, KEKEBSH TOKHE
T A DT FIRNTSCRRBERRHT 2 3 5 7o OIS B R 7RG E 7 /L. KFBRBEE T VT T 2 2 — P ERBEK
ZPER L. ANSYS FLUENT THHETE 5L 91 L7n, KENHFHEICET D FUVERCEIRICOERT S
DDT OfiFFTIZEE L CiX, ddtFoam[6]% ~— AKX OBRBERFES AMR DNEH TEX 2R 217> T
OpenFOAM TRT CT& 5 X 51 L7z, & 512, AUTODYN IZEBW T, #EEY ORI 21T 5 72912

*Atsuhiko Terada!
LJapan Atomic Energy Agency.
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FLUENT 721X OpenFOAM ODMREEFEATIER & L CEONIZBRIENM 2R EMG LT 72001 v X —
T re— AT 7T ANEER LTS,

3. ARICAT-REOTY A

VAT DB T D4 32— RICHTC IS8 A LI AR BRSO K BIRBEE O AT T LB T — %
WRHTa 7T ABEa— A v —T7 =27 n 7T 5 (M1%E5) I2ONT, HERKTRIZL
A BRI AR RIER MR INDFEE. A—h, ISR TED L ). REEHE
HEDTNWD, —fBlE LT, KI5 D PRODAS[7) % L 2t 2T L T\ 5, $72, £ — FK=2—
PEMGLE LT, Fa— Rv=a 7 VEMET LW~ =27 VBT 2 & &bz, BEfFED
KT — & L OB AT RIFEFICA v v 2 B, BRAFHEEO2—TF R L 2B 25E
B LT, HARTA NI NEEBHIZERT L TETHD, &ML, BE, WIEERPTHY . &
B, BB ESCHEVBFELBE L CUTE2ITo TV FETH 5,

4. BHYIC

AT, KBEZEEFEINT S AT LOABRIHT 2 MM ZABIT LIz, Sk, UiET AT AREE
F. AN, WSS O o —W e e Lic i CEH T & 2BREEHE OB 2D T,
RFFEER BN RN X —T D OZFEFEE TR HOREMER FICET 2 HBEEE OKFELRER
WEEAL) ] O—BRELTERMLEZLOTHD, TR LTHEELET D, 2B, AfalE 2020 ETHEH
LD TH D,

BE R

[1] MR PEZEE G L 20— 7 T8 T I 07 55 22 4ot SR e BE AL Bl AR (i 2 OK R 2 ek R 2 Ab)
HEE ] 2012-2017

[2] BRFFPEFHEE G X —T TRA ) DR FITE 3 2 3l BN O 72 0 O BB s 3 OkFE
LXK L) WA E) 2018-2019

[3] ANSYS %1, ANSYS FLUENT Ver19.2, hyttp://www.ansys.com/.

[4] ESI i, OpenFOAM. http://www.openfoam.com/.

[5] ANSYS L, ANSYS AUTODYN Ver19.2, http://www.ansys.com/.

[6] ETTNER, Florian; VOLLMER, Klaus G.: SATTELMAYER, Thomas.” Numerical simulation of the
deflagration-to-detonation transition in inhomogeneous mixtures ”, Journal of combustion,2014.

[7] PRODAS. https://prodas.jaea.go.jp/PRADS001.
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Planning Lecture | Technical division and Network | Thermal hydraulic division
[2G_PL] Revision of thermal hydraulic reseach roadmap and strategy

for future rolling
Chair:Seiichi Koshizuka(Univ. of Tokyo)
Thu. Sep 17, 2020 1:00 PM - 2:30 PM Room G (Zoom room 7)

[2G_PLO1] Overview of the revision of thermal hydraulic reseach roadmap
*Hideo Nakamura' (1. JAEA)

[2G_PLO2] Introduction on activities of each organization and the rolling of the
thermal hydraulic roadmap
*Yoshihisa Nishi', *Oonuki Akira®, *Kenichi Katono®, *Iwaki Chikako® (1. CRIEPI, 2. MHI, 3.
Hitachi, 4. Toshiba)

[2G_PL0O3] Ways to update the thermal hydraulic research roadmap (panel
discussion)
*All Presenters, *Yutaka Abe' (1. Univ. of Tsukuba)
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Revision of thermal hydraulic research roadmap and strategy for future rolling

(1) #AkHhO— K3y TOREDHE

(1) Overview of the revision of LWR thermal hydraulic roadmap
R Rk (AEA)
(2020 F TR0 & DHLHL)

1. 8KkAn—FTvF (RM) &lF

A AR 1 /177431 2009 4 3 AU TEUK )22 AR A AR HT i BE ALk ~ ~ —7 2009 (BVk ) m— K~ v 7
2009) | %, ERIKIFIZAR D BRI B OWFSERHTE ORI A L BEZ I L T, WO HADKRA » N &R LTEY)
HDTHORr—RN~vy e UTHRE L, FI2, HREORF L EHEFE (ERT 2L —F) OE 25 H L T,
e & RRFEPED ST & h) 1% X 2 R KR 0 B3 SO [E BE & RN T 15 O FE i 23 T i I BT b v,
[flr— K~y ZI3BUREIRS IS S RN T2, SGEITEE (m— U v 7)) OB @ B 5 — 1 /158 BT (1F)
B L7720, [ E A E 3 2 ARMESEM T T TBUK F1 %2 25T R Bl 8 B (L kg ~ >~
7" 2015 (BETHR) | 7% 2015 4 3 JIZHE S, HIT 2017 4E 3 AIiT [EUK 224 A SAg Bl i 8 (L BRI ~
v 7 2017 (Bok Jym— K~ » 7 2017) | D ~ekiT Shviz, 2015 4R CIIRr, sk D o 8 &
Z ORkFILGEL B L, Z2MmER FRB L OAMBERICKER=— AL —AD~ v F U T H2BEL T
BN N8 - FEIR S 4172, 2017 AR CIR IR AT AR RE A B0 FLE S A, SR B 2R BT A oD FERIR L o0 R
A NFEBERTANX =T ERE LT [BAFLZEHN A e — K~y 7| EORhGOREH, FHHEA
FATH = OW I XD 1IF FOJFIK & 72 o 7oA ELRNE OB OSGET 72 £ Sl#lARIEICHEES N, =
MBHIZOWTIE, 2018 4F 4 A B AR 1458 il DI RS TV D,

2. BAKARMODA—Y V7 ERBITONT

BUKSIRM (X, RM OFEIZ RO 5 R EFHHL TS @ (a) HfFREOERO&E, NEOEYINEE X<
EREEFL, 7o 2A0OGEHMEHET 272007 T v 87 4 —24, (b) BAfaREO RS, BB,
R&D DANERLFEN R, T LI REIN A ORGSR, BfRE (i, TR . FHmopcR o
B LR L, BREMCAT 00 ala=r—rva vy —b ~ B —T oA A,
(c) FREEER Y M OHELCHIRFIE Z 5 - fE58 L. SUEDOMET&1T 5 7o OFtEE#E, (d) FE o7
—vRBEIIETDIATTIVRIA R T v ~ ==Xy —AD~vF 7, (e) R&D %13 U HBMRH
BICBIT D AMBERA~DBEGE, & ZA0, ThEOEKEO FOIEE 2 5 Hiff~ v A2 v T, filx
XL TILIB MG H & B O S T TR o7z, TO7, 2020 4EREVK ) RM ~DOMET Tk, Bl
~ v ZOUWETICEH S 2 B -] AR Thhi,

2017 SERRGZ. BUk ) RM IR % 080206 Uz ST O T~ » 77 (G Z&3Ht, > e7 727
FUNSA)) BTN, FTHERME L LEFMEO T 4 —~ v MERBAE A LT L5~ » 7
~, WO ER AR E Uiz SA T DREHTE TR L C A% R&D Hili~v >~ L Lk, 22T 1%
R~ v 7 ) Tk, FREEA RN TE S ZEICESEBE, Tk T U A0S ARl ~
EVETDHT +—~ v MIT D LT, R&D B0 KIS DNNET D IR = — R 7 /L ORERED D
WoOFGE, PERE BEEO R, ERIBLG ORI R&D %, FREA LV BRI - R Lz, FRIC,
HEHREO T L— 7 2 TR 2 — RICHAA E N D ET M E THM L Tt =— XOFTEZ i L,
BHIEHZ 1 DI TV DL ONES>TENEEE & 16 LSS 28I Lz, ®ic, [ R&D Hiffi~
v 7 ATIFEFREZ O T LM~y 7)) LV 7B ENDERIT LT,

2020 FROBKT) RM X, Z Ok~ v 7O RBEGETIZ LY | fIZIXEEFRE CTH D SA gt = — K

2020 FRKREFNER -2G_PLO1-



2G_PLOT
2020 DR

DOERED TR A FEFE - SGET LT HIE TR BN b S 572 & BUK 13 0 — @ O BRI E T 5 1
— R~y e LTI —T v L, =L, iy PI3ERICZ2>Tz 7BV 740 E LTHE
feEi, MBS U TR A B, BHAS L CHIEDIER AR T 2B eolz, /2, m—R~vy
T DOIARWRERRE 7 ThHHBEAT TV A LRERII G — R~y 7 OIED, FEREIGRE OB (SA KD
BERE DT 2 3 Te) . & OFHM A Fod T 2 18 22 (B R F O S FERSISE BT TBKFZ 2
- \Ma— R~y 7 Loxtin, FOESIE. WEELRRICSET 2 Ehi-Retd 2 2 & Lrolz, 2020 &
DEXTOBGREIS Y v v a U Tlk, ERROKRREIN~ v TUGETOFEMIC OWTEERRA » M EBE R
THRT 5, 723, BUKT RM 05 %0 —1 » 7IZBWTIE, Ay v a U Tl S D 5% ORKIA &
BUKN B oG mIcBE T 2Em s b E 2 - B2 ERBES KR ICHIf S D,

BE 3

1) EJiEhERS HP : http://www.aesj.or.jp/~thd/committee/ TH-RM/TH-RM_r.pdf
2) R J#aEE Vol.60(4)(2018)33

"Hideo Nakamura (JAEA)
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Revision of thermal hydraulic research roadmap and strategy for future rolling

(2 EHBEDT I T ETaBNEOD—FRTyTO—1) 52D T

(2) Introduction on activities of each organization and the rolling of the thermal hydraulic roadmap
UYL YRE R T hiEd -3 e BET
VP, 2=28E T, AN, CRETANLF VAT AKX
(2020 FE T HiN> & DAH)

1. 79714 ET180

EEE —RENMFRAEERTEOL L, BERFEE T A7 ZEH L, BHETICEEDL Z Lo ®&
DA IBRT D EGR & AL & O A Jeis | MEERFRAY Y A 7 3F (Probabilistic Risk Assessment : PRA)
DIERZHB L TWDH, BRIFEF I IIREIT O L5 R ORUE U 7= @ LRI A D TV 5203,
PRA TlIZ N ORI EOREAIC L D HHOER L ZORAMEL RO D Z LN TE, RIEOMHEIE
HEC NHRRR & W o Te NG L & B, WEAY — RO — R o I RERIC I DB i Z
ENDHHEW TV A EMEOICFE L, FHMECTEX L7 a0 —FThHoHZ b, R NIEHOY 2 7 i
ICBWCTHEERFMY — B2 0N TWD, PRAZERT HZ LI2X 0, FLEEOFRABEE O
DERAEFD DB~ ORI DV A 7 OFAT, FEFTE A OB Y — FORAEMHE & 2 OO 7T HE
LR BN, FTOIDITIE, WESFS CEE SN DBUKNBR O T T b, F TR eR R BN OMEED
TTFIML b EE LS, BPFY R 7%t % — (NRRC) Tid, mESHHMIT2— D 1 >5TH D MAAP
ERIRICET VO EE, RN SN2 EIC LD REE T A =X OREZED TWDH, £z, LBEXK
Bl & LTEANED BN TND T 4 L Z—_ MIOWTIERE AL E 7L O 4 Eil (EEMRIE 5
2 AR R i AN BRI A T (7 4 V2 — X b OMERERHI O 72 0 O HEAT L) ) L, EEEHE o
e 2@ ZET), B S D A (F7RR) i, IR, pH 72 8 & B8 U7 U PR s O & 4 31
MTELETNVEZREL TS, NRRC TikmEElINIZET M X DR FiERFMAEE 2, L~
1PRA, L~UL 2PRA, L~UL 3PRA (JF LB O FHAM ~ B PR E D BREE~ D O SEEE | HE & V2
OO BIES 2 Rtk OFEl ~ AR AE, T ZBR, KOREOIFYE T OB ORM) B o
% - mEAEED TS, [0 8A)

SERT T — N~y 72 L, 8, T, REOMEIZHS L TWD, EHRRiEsE LT
FHENTRE AT S OB E S L, TR S OITENFER LEE L TED TV D, RS OIXELD
FCRIZHRIAD NS DD FERIZE - THEEE L 72 5 §8F OB -CRERIF & 5 D CTE RO M T LD
BIZIY A TV B,

TITAET AR T TO 2420 EiF 5,

(K SEIRBEXT R )« AKBRBEIZ L D U 227 ER/FED AM 75812 K 5 A0 D Ff DS M 2 m) B~ <
CFD E A OTE FIZ L 0 IBFER T E CHBEZRFHMEY A T A ZHE L, FINAZRN TOKERIEZEB O
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[2G_PLO3] Ways to update the thermal hydraulic research roadmap

(panel discussion)
*All Presenters, *Yutaka Abe' (1. Univ. of Tsukuba)

©Atomic Energy Society of Japan



Atomic Energy Society of Japan 2020 Fall Meeting

Planning Lecture | Over view Report | Research Committee on Thorium Nuclear Energy Systems
[2H_PL] Current Status and Perspectives of Thorium Nuclear Energy

Systems
Chair:Naoyuki Takaki(Tokyo City Univ.)
Thu. Sep 17, 2020 1:00 PM - 2:30 PM Room H (Zoom room 8)

[2H_PLO1] Global Trend of the Developments for Thorium nuclear energy
systems
*Toshinobu Sasa’ (1. JAEA)

[2H_PLO2] Fundamental Understandings on Thorium and Molten Salt Reactors
*Koichi Uozumi' (1. CRIEPI)

[2H_PLO3] Pros and Cons and the Future R&D
*Naoyuki Takaki' (1. Tokyo City Univ.)

[2H_PLO4] Panel Discussion
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(1) Global Trend of the Developments for Thorium Nuclear Energy Systems
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(2) Fundamental Understandings on Thorium and Molten Salt Reactors
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R 7IF & m P I SN D0 HOREOE Y O HM SR EIGIC K o TIH AT MVFL & 5,
F:iiiE ORNL 0 MSRE & [A] U BEMBOEA 2 W 72 B Jr 7228 . BB IUEAE o RFFRLIT ERCITIN 2 T,
SO PSR E M 2 Bl L e W bl 2 T4 L LT\ 5,

TR D VA R TP & L D BER O BRI 2 Bl 5 72 8, HE7K(Copenhagen Atomics), KLy L ==
7 2(Transatomic Power), /KfE&{t7 b U 7 L (Seaborg Technologies)7s & Z Jud b 12 7= I b 2 b -1 ¢
REINTWD, BEHEEEF & U IR 2 mEMICH WD 2 & TR T b LHEREMERE % o &
W5 {A HSR <ol DFR 23R STV 5,

3-4. BB A 7 v

B 2 /1(Open cycle) & Y1 7 /L (Closed cycle)3 & %, IEmMEF O FIER A BIE L, HimixV ¥4 7
NV HE Z T )L—7 (] : ThorCon, Elysium Industries, Terrestrial Energy) & . BREHEFE D 7= 8O |2 BREHE S
fertile Y57 & o fissile [EUX(~ /L F U B A 7 V)& f8E S % 7 /v— 7 (Flibe Energy, {4 MSFR)IZrh 15, fH L
WL, fERMED FP OEEREITEE L TV D,

3-5. MU UL - BERIEIF O & RS

koY | EFERETSITWD U U AE - EEEESF I, HOSREL LR, BREHERE. WA, kK
WHM ORI, FEF AT MVICHBE DRI LD SRR FET D 3, ZORMEBEAFF &t LT
Table1 (ZFE L7, T THERTREIE, M ULAEHAITBIT 50 Fr—=°, P U LATEE T DEE
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2 ThEC 7¢ ETREMF SN TOLERIEFBEE O W 20, MY U ABRELORIH 2 (4 HEIX)E 2 T
RN L THD WP OREF & LTOBEAEZE XD & 2 TR 3 2 BOBHE O 50k L,
BEND PUBKFEL LT ZEAICT 20PN ERTHEN L WO EEZ O D,

Table 1  Various types of thorium-fueled nuclear reactors

Major

Fuel Neutron Fuel
Fuel Form Coolant Spectrum Cycle
Element
Identical Pressure
u Th Solid Liquid to Separated T F (0] C
[MPa]
the fuel
o o o
LWR LEU+Th Th+Pu ° H,0 7~16 | © ©
o
CANDU, PHWR Nat.U/LEU+Th
o o .
FBR MOX+Th in BI. ° Sodium | Amblent ° °
ThorCon, IMSR ° o o Ambient o o
(ThorCon,Terres.) F-Salt &
LFTR © © © Ambient o o
(Flibe E.) Th+U3 F-Salt &
SSR o [¢] o .
(Moltex E.) © Th+U3 F-Salt Cl-Salt Ambient <7 °?
MCSR [¢] o .
(Elysium L.) © cl-salt < Ambient © °?
¢}
(IFK?;QII SHT‘;F; o 0? Cl-salt Le‘; g Ambient o 0?
/Metal
F-Salt: Fluoride Salt T: Thermal O: Open
Cl-salt: Chloride Salt F: Fast C: Closed

4. BXEOHRBROEY B

HARIZD TV « T h=0 A b AR L T 2B A 7 VHEAR 28 L C& 7o, N U U AREEOIR IR
BREHZ B Z AN S e ETR A2 ¥ U DI &2 3 51213, B2 5 KX 72 incentive XU ETHDH, £H %
HEDENIR RN N U 7 L8R E E O ATV, BARDFE - ITEIROBER ZIR Y K> THhi-,
4-1. P HBHAHO Y v AOAMLEST

1955 FEICHE SN DN E DR N FEAREE 2 ZLUXTTEREE ) 13,772, b U L%+
BOAOBRICBWTEZ RV —2 BT IWE THOTCEHETEDLbDE W), IFEEWE] L1,
7T U8, N U T AR OMBIREME OFEL L IR D WE THOTCHS TED DI LDE NI ] La3nTn5d,
1956 4 9 A 6 H DR HRBIGHE O 4 FEH18)" 121 B OFHMMED B b o7 b ULk
FOTNV h =T DMZOWTHo R R E21To 2 L &35 ) EHHRE S, EHIZHET@) B ARF - R O
W EHE (RIS THR Y Z U EE R LY 7 v &Ra8ET 5, (FIE) U 7 2220 T, E OfRFk
PEZDNA DI PR, B U O DRES N O 2K Db D L35 Rt ST b, 1958 4F 12 A 24 H D1 1%
BaER TEREIBRS ISk T 25 2 7 ) O BB R O 7= 0 OEAMBIT" Tl TR E L LTo
U D AIZONTIE, A%ICBITD M) UL EMEHT R FFOBT & BEE Ldoo, ORI HENN % B
T RETH D, Hild AARFE - DFTEIN B THEIT T OB M RBUE OFF I L E e R Y 7 A%
IREFORGE . IMTEOIEEITHM,. U T LAOARER VY T 2 v 7 BURESEIC B9 2 i e iff 8 &2 Ao
FTCHEDLILOETDH] LHY, 1960 FEHE TIIENTL YT U EFITLTRY U ALRERRE T
7o HARFIOMSES JIRR-1 28 1957 FICEER & 720 | FERMBREI OKRY 7 o « [KEEH AFH 1966 12
WOPGHIF & UTHEBT 21220, U7 VR~ OBFSEIRE AT,
4-2. MU U LIF - BREFORE

D AACLL B AR T, IF kA R U 72 BIE, AT B Y 7 2R - TR AR ~ OB LS A L
B ATERIL L CVWA Z L ITFETH D, M) ULERIEIFORBIZIAEA B TEATEY , HTAED
HRITEE CIIRVA, AZES TORFEMM A& T, WREFZZ 62 bR 238, et
DICONBFEN L CE R TEREE LTU T2 Lz,

BEAT O [E AR EHE CIIBREH B & DS B O FE 2 [REESE R CTH 228, BREL - BHM TR —BL O ¥R mhde
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JFCITRBHE S FP 2 S RIS IEER 2 — RS E TILRT 5, ZHUC L 0 BHids, B, Ko 77
ET7T 0 bOTEME, ¥ L CARARTIRACERTICL)EMEL 220 | EiE SR RST - SIESHREVIC
N L e 2 WTREVED B D, BEIFREO BUR PEBEIEY) LR T 5, F 7o 8 TEfiRIRE 0O B i HH B RE 2 [ (AR Rk
PR THREIC S W -, BRI HA21T ) &L SL N LV IRE S, #rZ s ET 5 2 & A
ENd, FEERBUEHICIRA 2 ONX, ARMEIF 1T 5 Bk L 7= Xe W A 2 EHIMICREF ~kE+ 25720, =
DA 7238 Je 13, ELIERHIARE FEBREE 1E SFIRE RS (CTBTO) O [E BREE AR EE (IMS) i 5% (2 22 % 5 2 . Rl & 9
LHEEMETOHDHZETHD D BEVAT LMILTHLE Y AT A5 HAEER) 2 2 L icR b7
O, RFTEOE, REERE O, BB O - N X5 EX 2 U 7 ¢ EORENEE
b,

TRENE P HEEDR 1T RIS, TRBEIF DO A U » MZOWT, T AZL—DlKIF ] & TB U YA 7 LD
RN ) 2R U CHAT 22883 H 5, Bl IX, WRIENF CIXEWRFIHZIENEKIFD 100 FE 725,
EMBEHEED ZH S, EWoERTH D, UL, FERFEE B OEW, b L IEBERY A 7
VIR A T NVINDENTH YD BB T Z i b U oA BEUEREIKDOR S IXEE LR WEETh D,
29 LTI L725miED b U U AR ~OAROBE L MG EZET 2HEHRE E 2> TWVDH 2 EIEE
O, TIUFXEEEOFHINZ O THFRIERTH 5,

— T, A A A F DAY SEOREI L FERNCIE M7 LR EREA LT <L MR ER A
W & R T, FRORFOIRRNE FP OBREE I A T 5 RS IF T E 5 2 & Atk PuRBES MA B
BRI EV YA I NVOREANERI NG, MR - BREOREIZREOEEMOE 2L Ll
REMEIFEA DAY v bbb,

4-3. BbYiC

TRREIF BN F v — DO EEAMITIL, Jox BAKIFCE T ORI D > TOW 2R ) ORI FE D3
7R A BIE, BEFEF O A B L, HIERBR R 20R R 72 = R L X — iR IC BT AR O B
Pha+ " CEE L TR Y, FRFICBEOHSER 200 L, BURZHT 25K E LT, U T4 - 5
WIFARB L TW5D, [1F FE THE RICRERAOWE R TIDO~ A F AL A=V BANZIE, ZhETE
AR B DR IBEENME | LW ) FRTH D,

JR-7)% rebrand 9% M7 & LT, DEKEHEE, 2)U 7> M) U LAEBRIRL, N2 F v —HfkIC &
STIiE, 2O MU U AFERET, a)@WEREME. b)IENTE S AT A o) BRI IR B & AR LS
WZ b, BHEELEY ETAEIETHD, N THUE, FBICRFAEZEATIEb#EROT — T IVICE
WTL D & OISR Z L S35 TV D, BRI TBIERMBE & L (R K & LYK DI REE - F &
O ZNANETERDD] EOWERAZ L ZAEZRLTWS, BERRPTAOND MU 7L - AR
FOBX L, R DORKEEERICE X, B O BRI RERY A E BRI FEE L TV DIEEho BRG] & 14
ZAND, ZIWEDPEDRFIIORKEEZEZ D "B LD FILR N,

1IF FSLIE, R HEFHEH ET2BFEFDONDTALIHD LTS, ZoFF TIFEEDEWEM D
HERFIZE A 0>, 2030 AERE AL D JF - J1 58 T L 38 20% 2 AR 0k e U A BEHBIHI OBUR BAERRITE 2 b0 &
WO fEREI N B D, IR OB 2 T D 2 &L Bz ek o Z LI EOBERBH Y |
AN EEEOKRETHLH A D, RO ER R LITIX R Y U A - IRENEBIFR OBMGEMZ 7 + 1
— 5T OREETHD, BAEE L L, FEOBNEFREY 4+ v F LEMBE R0 5o - FEfli 21T
M b T 5 2 ENETIIEENS,

<BEIHR>

(1) AR TR UL A 7V HREEMRZEES, NI ULTA 7L BRI OB & 3
JROE-, HARRA17%43(1980 4F 10 H)

(2) W0 =, LT T A0 RICIWERMSE Ok, EIRME, 66(1), 27~34, 2016

() AR EAT. A MY T L2 FWE - RO D ., i eye BT LEMR T m X 7 2=
> \Vol.57 No.4 p4-p25, 2011.

(4) Edwin Lyman (UCS), Proliferation and Terrorism Issues Related to Noble Gas Management at Molten Salt
Reactors, Proc. of Global2019 (Seattle).

*Naoyuki Takakit
Tokyo City University
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*Shinya Mizokami" (1. TEPCO HD)

[3H_PLO2] Overview of R&D status on Criticality Control Technique for
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R&D status for Fuel Removal on Fukushima Daiichi Nuclear Power Plants

(1) BEF—RFHAREMELROFEHEBFERISTONLRET T OIFHR

(1) Features of Fukushima Daiichi Nuclear Power Plants Accident and Information on Fuel Debris Obtained
from Decommissioning Works
L Rt
RO

1. [ZLHIZ

2011 4= 3 H 11 A 14 I 46 S0 T34 L7 AAE UG RO PEM R & Z AU KD BAE L HRIZ LD . SR
FEHEN T - - W B RS — R IR EATD 1~3 SHITHEAEZEL L. S ET T 7 o5 MIE
oz, HEWOEMERIITNENRZ L EOD, WTNb, A7 T LMK ULESROSIIEILSE D 2
EMTE, LLAND, Hift - BRI L RKICh AL =R L, REREZHS L IR
K720 FLEE - POERICEST2 b0 LHEE STV D, EIFREAIL, FHIROBELEL L E- 2720
FHRFOERVBR O TE Y | B2 FHOERZBENIIBRE S T O RMHOFHN K-> T0DH, LR D,
TR BV BEIFEED IR & L THED TV OIS B RO E THEATE TEH Y | FFEORMIZD
WTIEFRAEB SN TE TN D, ARE T, FOLENREE R IFET O 1~3 S0 Sl R 2 1
L, FEICEET2 FE v 7 b EH, BEFRHCEYD HENDBET 7 U ICoW TR OERE b & ICHS
a
2. REHMOBHER
2-1. 1 58

1 SHEITHE A 7 T MK L, BAETIHESNZ IC 2O THHIL T\ e 24, #IEN SR 50 5%
\CHEFEPTRCHICRGE L 7o RIS K 0 | B - RMEREZER LD, —RICHREZH L TEILS TV
ICIZE DB HZHBETHZENTEP, AT ZENTERLI BTz, ZDD, FFHEHNOKNHEIEIC
Evkbin, BENTEHL GRET S L L HIC, K—Iha=0 ARUSIC L AERGEE b BV E - TR
BIR@EIRE L, 3 A 11 HOKITITFLRE « PO 21 o 7o, BRI A 20 UGS b HE ek
LW, JRFIPEE A D 12D DES) » KELEDIERD 53128 5N TWRWA, R EITEE
OF FHLBRE - FLERICEY . FRANEIRICR - 72 2 SRR T 5 R FRE RS ORI 2V
FAEL, BPFEENMETT 5 & & BITHRMARIEN BN L2 LHEE L TWD,

2-2.2 5%

2 S LB R 7 T LT L, AT D EEE A RCIC Z W THHE L TV 22, Hiic L 5 EFEEL D
ELATO 15 I 39 4712 RCIC # FEB) ST oo, BIREREZ S W7 HREK 70 ReffERF S 7z,
L L7235, 3 A 14 HOFETHFIZIE RCIC ITFEFIFIZHEAKR TERVIRIIC A2 D | A IFNOKRBEFIC X
DIRbh T Z e bholz, 27EL, 2 BHOGAICIFRENEBHT AR R E2ET A2 N TX
7ot JRFIFE S MR VIRBE TRRBIA R L | SR - FOAERNICE T b O L HEE STV D, 7253,
2 SRR B W TR DB - P AR EEA TS 3 A 14 BN S 3 A 15 HRIICONT T, MHBRFRE
DIRWEAE TIEH 2 DR FFEEN S 1km OFEBECH 5 IEMICTHREIE L TWeE=F U 7 —IiZBn
T, FHEFARE ST D,

2-3.3 514

3EMELHER Y T MR L, AT HAEEEE RCIC 2 W THE L TV, BRI & 5 EIRIEL I
MDOHTHY | EIRERITEKE O ELZ T Rh o7, EDT2dZ D%IL RCIC 38 LU HPCI Z il L7225 &
BH T D5 Z LN TE 2, L LARRD 3 H 12 HORICITERERSAEE L, HPCl Ofl#I2 TE v
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W& 2 oT2Z LD D JRTPIFICKEEATE RUVRBUC R0 | THT) BiEA 8k LT, EIREROME
% LIE S <IN A JE T X 22V RIS 72 o TV e A3 AKNEEHIN A BB C© & 72 3 A 13 A RBNZIIAKNMIET T
WIRFLTEHY ., ZORFFHFICREIBE L, JF0HEE - FOERICE 7o b D LHEEL TWD, 2B, 35
BB W TR DR - IR AU 72 3 13 B BE2 S ENC T T, B BRI E O VRl Tl
H DN AR D 1km ORFEECH 5 EFIC TREMNE L TWet =2 Y v 7 =B\ T, T2
HEhTnsg,

3. BEEHWOBRH T T ICET B1ER

3-1.15H%

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

3-2.2 5

2 SRR ABI AT ZZIVNOFENZKBEAT T T b THY . BHERST 2 Z LN OEIIZHOUN
THHRIERA TG SN TE Y | T A X VREIIXERD D FEL Uiz L 5 e HEREY-OBREHE A RO B4 A
FL— MR AR ST EFEZE T L TODDR RO TV, F72. 2019 4F 2 A ITHEREY O vl dhME iR
AR A £ L, HEREYREWEED THD 2L, K2 O X 5/ aiR, SRROHEREMITES A LTS 2
EMTEDLZENERIN TN D, HEREIT 40~700m FREE D F & TRT A X VIRIERIZIER > T Y | i
TR ESNTRBRO LD IZBE D IEN T DRI TH D03, HEFEW B RITEAK L T,

3-3.3 514

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

TR
Tii4~T264
ss6a~7114 IR

NN /06 16:18:45

PCV floor LV.
T.P. 4044

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

Ko RTRIEL, 2020 ETRNL O TH 5,

*Shinya Mizokamit

! Tokyo Electric Power Company, Incorporated.
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R&D status for Fuel Removal on Fukushima Daiichi Nuclear Power Plants

(2) BBETIVBRREEICET SHRMRBKER

(2) Overview of R&D status on Criticality Control Technique for Fukushima Daiichi Fuel Debris
R AR T2 AR RFn A /A
VIRID, 2=#2#H L, *HZ =L X—TRT LXK, “HIL GE
1. [FC®IC
S — J?%jﬂﬁ BEAT(1F) 1-3 FARICHB VT, A% OBRERT 7 U D ) URFIC & SR IR R SR RE 2
F4 5720, IRID ([ZBW THEAE G IEDOBRE R O E R BN 2D T 5, AR T, £ ORI
&U‘é‘f&*ﬁﬁ#&%ﬁ% QAR T 5, 723, AREIL 2020 B TR O OE#HK TH 5,

2. TTUMY H LRERFEERIC [ 1 =BT b

2-1. REEFIRBOMERF  1F 1-3 SHEOGHT T & OIRGHET IS N T, A% ORI ITHE S B
FUFERF L, VAIZRENEBZOND VT VAT L ICHNERAFEEZRF LTS, K127 7Y
WO M LONLD)REOERDOEZ T 2md, £9, REFREOMHEFOIZD, FTROFEEZMFTLTND
OF 7 VLKA 1 EIOIN T T E O SOSERMAAE T 7220 39 2T Y A X o Rkl (5 5 )
QHE T IRIAS O3 T & 2 ARERFHER: « ROUIS CTHRPEF RN O A2 AE L, ImEM I A TR

ZIRINT 256 OLEIREE, RO RE, VBRI OS2 E, £z, fOEEIRE LT, Iy
LSO T 7 U FIEANT D IR RN 235 2. Bt O E, —ATIEORKET 1M
5F 0D SRR 2 D TN D,

2-2. BRSGEBERERABIL) AT E#ENE LS ETH, BRUCELANEEZFIL S5 FRLE LT,
A SR E & ALAE D T PP IRIE AT & 2 B SO B T IE ARG LT S REESUERNE 21T
FPHEEIE(T 7 A v~ - alB) DM 25 2, LERTYETRHEEOEERZ AT 2 & & bI2, RS

SEGIR (KUCA) 2B\ T, RENT 7 U AR R R C O RER SR IE DR, IE O ANHEE S ORIl %
FEhi LT\ 5,
2-3. BRAKE - BB LRloXRTEAZIET 22, H— ORI A LS Eﬂ;ﬁ *"’ﬁl
LB ZSE D Z & TEEB R UM ~DRELREINT 5, BRI, 2-2 @EPFEE%F‘Hj
Bl & bIo, PCV AT AYSTY VTV AT ADFP HAE=X N5, @%%@Eﬁ%ﬁﬁ%&f‘%é Xe iz
A BN R OO 7o O BRI T d 5 Kr OEEHR A W RE & T 5 @B LT =X O Z1T> T\ %,
RS IR 3 S AT SR EE AR U B K DVEANIC K /B2 5 23 RERREES > T ) IOV T
AT 24TV, FREEE TOMEER O —IRARA~DEEHIL B)PHHMENZ L 2R L TV 5,
3. SROEE
BROBPEIRE S TROBDOBDH Y, 5%, MV HL e e e ey

TIEOMF ORI 2B E X T MBI 2k L T, [eomrma | ”
OBBERIEL Y H UBBER A~ D5 Sadpei” [t R
BeBERIZ D I LB AR L A B E 2. B —T
BT OUREE - HIRSIE A B LB L0, 4 BRE T —

THEOLNDERE MR L =BT EOARBELERETT 5, soEmsane

QBFEELAF ORI . e
77 Y KR T O TR E ORI MR & Ao | Sl e W———
FSTHEDHER 2T 5, £7-. BE A BRI LB AR R | | e

B0 H L FIE~OZR S BY LR Ol & o B )
BAMEATER L, WO H UEEFIE~ZAL TN, M1 77 VRO M USERAEROFS 2 )5
iz
ARPEIE, RO E— I TBEAF « (YR A &) 1065 < . —EOMENF 7 ) IRY 1 LI B R 37
EDFELDT= O DEMHRE DR DO —FH A L HTHDTH D,

“Makoto Nakano'?, Yamato Hayashi®®, Yuichi Morimoto#
! International Research Institute for Nuclear Decommissioning 2 Mitsubishi Heavy Industries, Ltd.
3 Toshiba Energy Systems & Solutions Corporation * Hitachi-GE Nuclear Energy, Ltd.
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R&D status for Fuel Removal on Fukushima Daiichi Nuclear Power Plants

(3) BMAREDBRAN L RI-RE

(3) Important Issues in terms of Criticality Safety
At == RRR
LIJAEA

1. EF

BRENT 7 ORI ATILELMEE B2 B, Z OFEME S NN L2 2 5B AR T 5 2 L AHFE
Thbd, TOEEL, B2, BERORHENS E LTERRETEZ S0 LAY, 2OET, RilNSE2%
LA 2EBRLETH D,

2. RRReEE

2-1. kML DAE

WERDERLEEHLTIE, RO E OMAITF B IS TV Z ERRHETH Y . 2T
THEERENEHIND, 2D DOREOFEHIIARMHI I &0 2, ke BRI E (1 2 1357 5 25U
RIS TRFMEDO N 2= g ) 2RO BEROBIRSPNRERFELGRDZLEDZN, ZOD, %
KDGE, BREINDWOF CROMEELE T 5. BB EME (B 213 250 IRMEE DR KH) Ok
RS (B2 3Ky E) ARBEL T, EICHERZIETE 2 EECHROFIREHRET, ZoXoicL
T, AR, O, BE, BRSO 7 0w 2 Bk DR HIRE 2 AR E TE B,

2-2. BT EIGIHEDORE

PRELT 7 ) ORMBUIARENTH D, 2O X et 7' AEITKT D2 EAHIREOFR E I TR LI
LA, 1) Bz kX, EROFIEE - T, HOBLIRLRTFNRFGEHRDL Z L Th D, U i
FED R KRIE, FBEBORSEN: & 72 DKy EFICHESE | P EDRESCTROHIRME L3RI 52 HIETH D,
L L2 D, MO S U CHIBRMENHEN TR RDARERS D, — T, 2) ko FHE%EIC
FEOEHIREA T, MO RHEN SN T Y FOME R 2 BEZFHE L. 2 ORERIIG U TR
RERTLHELEZ LN,
2-3. BEROLIESR T &V R 7 O LB

BRI 5 BT BEIC B U E & L CERER D DN, B RA~O 2 A - BT 5B O
ERITBENAREETH D, BEREITOIHE. Eb004 A T L THREEER 2D D NEND 5,
R EROY A7 OFEZRFEEOTME L EECTH D, +o7llfnc £ 0 RERENRR WV, Rl/e ik
BHENAEEEOIHIZEY VA PZRAETHIUL, BRERLE DV E-T, ki 2) OlERLLEH
et B & 7R D ATREME L B D,
3. MBETIVRHIZKZURVER

BEIF OHANR e B RIT, BB CIADITHRD U A7 IR EZE 2 Hid, BET 7 U B L b RIgkTE
N, BRFEME A G EREREy v a Y ORBENRBETH L, 2F 0, BRZEEFHIHRDL Y A VK
WHE 22T e biewn, BERED—F & LT, REDRRMAHENRRICTHZ2 e B2 bRD,
TR &, Bl 2R, BRa R OBRET 7 VI L TEBEOE « RENRFBITETWDH I &, KO,
BERNMBL IR H DIZHOWTERO X ) B REHICKL RN L THh D, DX ) RBUST, BET 7Y
EHH Ef LI RF O BRI OFE T, BIHZROREICE L THBZB A FOBEZ IO 2 XEThHh A 9,
(BTRilL, 2020 FHEDFERTRNLIERH LD TH S,)

*Kotaro Tonoike!

1 Japan Atomic Energy Agency.
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[31_PLO1] Overview of safety enhancement technologies
*Shoji Kotake' (1. JAPC)

[3I_PLO2] Recriticality-elimination technology
*Kenji Kamiyama' (1. JAEA)

[31_PLO3] Nanoparticle suspension sodium technology
*Kuniaki Ara" (1. JAEA)
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Status of technology development recommended for safety standard demonstration reactor of SFR
(1) Overview of safety enhancement technologies
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Status of technology development recommended for safety standard demonstration reactor of SFR
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(2) Recriticality-elimination technology
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l,_ i} formation \\‘; toward lower plenum
iesszl) @ SIMMER evaluation MH” # Decay-heat removal
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QL% ) e = Achievement of IVR
S
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